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EEPORT 

OF 

THE  CHIEF  OF  ENGINEERS. 


Headquarters  Corps  op  Exginbbrs, 

Washifigton,  October  21,  1867. 

General  :  I  have  the  honor  to  present  the  following  report  of  the  opera- 
tions of  the  corps  of  engineers  for  the  fiscal  year  ending  June  30,  1867 : 

The  number  of  officers  in  the  corps  of  engineers  at  the  end  of  the  year  was 
one  hundre.d  and  seven  on  the  active  list  and  five  on  the  retired.  During  the 
year  eleven  were  added  t^^  the  corps  by  promotion  of  graduates  of  the  Military 
Academy.  There  have  been  retired  from  active  service,  four ;  resigned,  one ; 
one  was  promoted  out  of  the  corps,  and  one  died. 

On  the  30th  of  June,  18C7,  the  officers  were  distributed  as  follows : 

On  duty  at  the  headquarters  of  the  corps 5 

On  duty  with  board  of  engineers  for  fortifications 5 

On  duty  with  engineer  battalion 13 

On  duty  on  construction  of  defences  and  on  river  and  harbor  improvements     39 

On  duty  on  river  and  harbor  improvements 12 

On  duty  on  survey  of  the  lakes 5 

On  special  duty 3 

On  detached  duty 17 

Absent  with  leave 1 

Retired  off  duty * .        1 

Graduates  Military  Academy 11 

112 


The  officers  detached  were  on  duty  as  follows : 

Members  of  the  Light-house  Board,  Brigadier  General  Richard  Delafield, 
brevet  major  general  United  States  army,  and  Colonel  Hartman  Bache, 
brevet  brigadier  general  United  States   arrny 2 

Engineer  secretary  to  Light-house  Board,  Major  0,  M.  Poe,  brevet  briga- 
dier general  United  States  army 1 

United  States  commissioner  for  Pacific  railway,  Colonel  James  H.  Simp- 
son, brevet  brigadier  general  United  States  army 1 

Aides-de-camp  of  the  General  of  the  army.  Major  0.  B.  Comstock,  brevet 
brigadier  general  United  States  army,  and  Major  0.  E.  Babcock,  brevet 
brigadier  general  United  States  army 2 

Chief  astronomer  and  surveyor,  northwest  boundary  commission,  Major  J . 
6.  Parke,  brevet  major  general  United  States  army 1 

On  staff  of  Lieutenant  General,  commanding  military  division  of  the  Mis- 
souri, Major  W.  E.  Merrill,  brevet  colonel  United  States  army 1 

On  staff  of  major  general  commanding  department  of  the  Gulf,  Captain  G. 
L.  Gillespie,  brevet  lieutenant  colonel  United  States  army 1 

On  staff  of  brevet  major  general  commanding  department  of  Dakota,  Cap- 
tain W.  J.  Twining,  brevet  major  United  States  army I 
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On  staff  of  major  general  commanding  department  of  the  Missouri,  Lieuten- 
ant M.  R.  Brown 

On  staff  of  brevet  major  general  commanding  department  of  the  Platte, 
Lieutenant  R.  W.  Petrikin 

On  duty  at  Military  Academy,  Major  H.  M.  Robert ;  Captain  P.  S.  Micbie, 
brevet  lieutenant  colonel  tjnited  States  army ;  Captain  W.  H.  H.  Ben- 
yaurd,  brevet  major  United  States  army,  and  Lieutenant  M.  B.Adams.. 

Member  of  special  commission  to  reimburse  the.  State  of  Ohio  for  aid  in 
suppressing  rebellion,  Lieutenant  Colonel  Lorenzo  Sitgreaves 


SBA-COAST   AND   LAKE   FRONTIER   DEFENCES. 

Such  progress  as  was  consistent  with  the  state  of  the  important  questions 
now  in  course  of  investigation  respecting  the  increased  power  of  artillery,  and 
the  best  method  of  covering  scarps,  guns,  and  men  from  its  action,  and  as  was 
practicable  with  the  reduced  appropriations  made  by  Congress  for  the  service, 
las  been  made,  during  the  year,  upon  the  several  maritime  defensive  works 
now  in  process  of  construction,  repair,  or  melioration.  The  efforts  of  the  year 
have  been  directed  for  the  most  part  to  the  advancement  of  those  portions  of  the 
works,  the  character  of  which  is  least  affected  by  these  questions ;  such  as  piers, 
quarters,  store-rooms,  earthworks,  platforms,  and  magazines. 

Restoration  of  forts  injured  during  the  war  has  been  continued,  repairs  of 
damages  caused  by  the  elements  effected,  and  such  precautionary  works  exe- 
cuted as  future  security  required. 

A  board  of  engineers  for  fortifications,  consisting  of  the  following  officers : 
Colonel  J.  G.  Barnard,  brevet  major  general  United  States  army;  Colonel 
George  W.  Cullum,  brevet  major  general  United  States  army;  Lieutenant 
Colonel  Z.  B.  Tower,  brevet  major  general  United  States  army;  Lieuten- 
ant  Colonel  H.  G.  Wright,  brevet  major  general  United  State*  army,  and 
Major  C.  B.  Reese,  brevet  brigadier  general  United  States  army,  secretary,  has 
been  #>n8tituted,  to  which  is  intrusted  the  duty  of  making  examinations, 
inquiries,  and  experiments  requisite  to  determine  tha force  of  the  largest  artil- 
lery, the  means  of  using  it  in  the  forts,  and  of  protecting  our  structures,  guns, 
and  gunners  against  its  power.  As  soon  as  the  deliberations  of  this  board  are 
completed  and  its  conclusions  matured  and  verified,  the  labors  of  construction 
should  be  greatly  enlarged.  This  will  require  (especially  in  view  of  the  great 
appreciation  of  cost  of  materials  and  workmanship)  corresponding  appropriations 
of  money  to  enable  work  to  be  actively  resumed  on  the  defences,  and  the  ap- 
plication of  materials  of  increased  cost  to  be  made  upon  them. 

In  several  cases  it  will  be  necessary,  also,  to  apply  to  Congress  for  grants  for 
the  commencement  of  new  works,  which  are  required  to  keep  an  enemy  at  a 
greater  distance  from  important  points  than  has  heretofore  been  the  case. 

Some  special  boards  of  officers  have  been  constituted  during  the  year,  par- 
ticularly one  for  the  Pacific  coast,  presided  over  by  Lieutenant  Colonel  B.  8. 
Alexander,  brevet  brigadier  general  United  States  army,  and  composed  of  the 
senior  constructing  ofBcers  on  that  coast,  the  distance  and  importance  of  which 
have  required  this  to  be  done. 

The  estimates  presented  for  the  service  of  the  fiscal  year  ending  June  30, 
1869,  provide  only  for  the  continuation,  at  moderate  rates,  of  such  parts  of 
works  in  progress  as  are  not  likely  to  be  affected  by  the  questions  above  indi- 
cated. The  solution  of  these  questions  will  require  special  calls  from  this  office 
for  further  appropriations,  for  the  purpose  of  pressing  forward  other  parts  of 
these  works,  ana  for  the  commencement  of  new  defences  for  important  and 
exposed  positions,  maritime  cities,  naval  establishments,  &;c. 
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FORTIFICATIONS. 

Fort  Wayne,  Detroit,  Michigan^  in  charge  of  Colonel  T.  J,  Cram,  brevet' 
major  general  United  States  army, — The  breast-height  wall  has  been  com- 
pleted in  the  main  work,  with  the  exception  of  a  space  of  twenty-five  feet  on 
the  north  face  of  east  bastion.  In  the  demilune  it  has  been  nearly  finished. 
The  doors  of  the  casemates  and  magazines  have  been  made,  hung,  and  com- 
pleted, except  their  fastenings.  The  road  leading  from  the  engineer  dock  to 
main  entrance,  and  thence  to  the  limit  of  government  grounds  at  the  county 
road,  has  been  finished.  A  covered  drain  has  been  constructed  in  the  ditch 
from  the  road  to  the  main  sewer.  Another  drain  is  in  course  of  construction  in 
the  ditch,  extending  around  the  north  bastion  to  the  drain  first  referred  to.  The 
ramps,  from  the  parade  to  the  ten*eplein,  have  been  paved.  The  gun  platforms 
of  the  main  work  have  been  completed.  In  the  demilune  the  platforms  are  now 
generally  ready  for  their  irons.  The  sodding  and  erabauking  for  the  parapet* 
and  banquettes  have  been  nearly  finished.  The  new  demilune  magazine  is  well 
on  towards  completion.  Operations  in  contemplation  for  the  fiscal  year  ending 
June  30,  18G8  :  To  complete  the  demilune  magazine;  the  platform  for  15-inch 
gun  in  its  salient  with  its  breast-height  and  parapet  thereabout ;  to  widen  the 
ditch  of  the  main  work ;  to  begin  the  new  lateral  batteries ;  to  complete  the 
drains  in  the  ditch ;  to  insert  the  pintles  and  set  the  traverse  irons  of  the  gun 
platforms ;  to  place  the  fastenings  upon  all  doors  belonging  to  casemates  and 
magazines ;  to  construct  two  additional  gates  for  sallyports ;  to  complete  drains, 
gate  to  entrance  from  county  road,  and  prepare  ground  for  raising  sod  for  coun- 
terscarp. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Fort  Porter,  Black  Rock,  near  Buffalo ,  New  York,  in  charge  of  Major  John 
A.  Tardy  and  Colonel  T,  /.  Cram,  brevet  major  general  United  States  army, —  , 
Operations  at  this  work  during  the  year  were  confined  to  the  repair  of  two 
flinaU  temporary  buildings  for  store-rooms. 

No  appropriation  asked  for  the  next  fiscal  year. 

Additional  works  for  the  defence  of  Bvffalo,  New  York — Operations  here 
are  awaiting  the  result  of  experiments  and  the  deliberations  of  the  board  of 
engineers  upon  the  application  of  new  materials  to  purposes  of  defence. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Niagara,  mouth  of  Niagara  river.  New  York,  in  charge  of  Major  John 
A.  Tardy  and  Colonel  T.  J,  Cram,  brevet  major  general  United  States  army, — 
But  little  has  been  done  at  this  work  during  the  year — operations  having  been, 
suspended  in  October,  186G.  Labor,  up  to  that  period,  was  applied  mainly  in 
excavating  earth,  removing  old  timber  of  scarp  and  sallyport,  making  and  lay- 
ing concrete,  building  dry  wall,  constructing  casements  of  southeast  flank, 
and  digging  wells  in  rear  of  scarp. 

It  is  proposed,  during  the  present  year,  to  complete  the  coping  of  the  new 
scarp  on  the  laud  frout,  to  put  in  the  filling  back  of  the  new  soarp,  and  sod 
aft^r  completing  the  parapet,  and  to  complete  the  new  sallyport,  which  was  left 
in  an  untinished  condition. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Fort  Ontario,  Oswego,  New  York,  in  charge  of  Lieutenant  Colonel  C  JB. 
Blunf.,  brevet  colonel  United  States  army. — The  principal  operatiou  of  the  year 
has  been  the  raising  of  the  scarp  wall  of  the  land  or  entrance  front  to  its  final 
height  along  the  curtain,  flanks,  and  one-half  of  each  face.  The  masonry  of 
the  gateway,  postern  arch,  and  casemates  of  left  flank,  including  embrasures,  has 
been  completed.  Part  of  the  scarp  of  right  face  of  bastion  E  has  also  been 
raised  three  feet  on  an  average,  to  reference  (13').  The  stone  used  is  quarried' 
and  cut  on  the  public  land.  During  the  year  ending  June  30,  1868,  it  is  pro- 
posed to  complete  the  scarp  wall,  and  to  continue  the  construction  of  the  flanking 
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arrangements.  This  work  is  naw  in  such  a  condition  that  it  is  very  desirable 
that  the  constmction  should  progress  continooaslj  to  completion. 

Appropriation  asked  for  the  next  fiscal  year,  $60,000. 

Fcrt  Montgomery t  outlet  of  Lake  Champlain,  New  Yorkt  in  charge  of  Major 
C,  B.  Reeset  brevet  brigadier  general  United  States  army,  and  Lieutenant 
Colonel  G.  E,  Blunt,  brevet  colonel  United  States  army, — At  this  work  the 
principal  operations  have  been  the  following :  Completion  of  seventeen  barbette 
gun  platforms ;  laying  coping  of  parapet  wall  on  curtains  one,  two,  and  four, 
and  bastions  A  and  B,  (thus  completing  the  scarp  wall  of  the  fort ;)  raising  stair- 
case of  bastion  C  from  foundation  to  level  of  gun  casemates,  (23.58' ;)  laying 
flagging  in  lower  story  of  bastion  0,  and  concrete  foundation  for  lower  floor  of 
bastion  E ;  turning  communication  arches  in  lower  story  of  bastion  C  ;  advanc- 
ing interior  finish  of  officers'  quarters ;  embanking  and  laying  stone  facing  on 
coverface ;  driving  piles  on  south  end  of  wet  ditch  with  a  view  to  a  ujodification 
of  the  counterscarp.  During  the  present  year  it  is  proposed  to  complete  the 
staircase  in  bastion  0,  the  parade  wall  of  curtain  three,  and  the  barbette  maga- 
zines on  the  land  front,  and  to  continue  the  interior  finish  of  the  officers'  quaur- 
ters,  &c.     The  fort  is  now  ready  fcr  a  considerable  portion  of  its  armament. 

Appropriation  asked  for  the  next  fiscal  year,  $60,000. 

Fort  Knox,  narrows  of  Penobscot  river,  Maine,  in  cliarge  of  Major  Godfrey 
Weitztl,  brevet  major  general  United  States  army,  and  Major  Thomas  Lincoln 
Casey,  brevet  colonel  United  States  army, — During  the  past  year  the  north 
covered  way,  northeast  demi-bastion,  and  defensive  gallery,  together  with  the 
closure  wall  and  single  caponniere  of  the  north  ditch,  have  been  completed. 
The  south  and  west  glacis  were  brought  to  grade  for  a  distance  of  some  forty 
feet  from  their  crests.  Some  progress  was  made  with  store-rooms  in  the  parade 
of  the  main  work,  and  a  large  amount  of  the  finish  of  the  quarters  in  the  west 
front  put  in ;  two  15-inch  platforms  were  completed  in  batteries  A  and  B,  and 
seven  platforms  for  front  pintle  guns  in  the  north  covered  way.  During  the 
present  year  it  is  proposed  to  complete  the  store-rooms  of  the  parade,  except 
their  mastic  coverings,  the  banquettes  of  the  north  counterscarp  gallery,  the 
magazine  of  the  northeast  demi-bastion,  and  nine  positions  for  guns  requiring 
only  their  traverse  irons ;  the  postern  doors  of  the  main  and  out-works  will  also 
be  hung. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Fmt  Fopham,  Kennebec  river,  Maine,  in  charge  of  Major  Godfrey  Weitzel, 
brevet  major  general  United  States  army,  and  Major  Thomas  Lincoln  Casey, 
brevet  colonel  United  States  army, — During  the  past  year  the  scarps  of  the  gun 
fronts  and  bastions  have  been  brought  practically  to  the  level  of  the  cordon  line  ; 
the  second  tier  of  casemate  arches  all  along  these  fronts  has  been  completed, 
with  its  accompanying  parade  wall,  piers,  and  stairway  towers,  and  the  flooring 
of  the  second  tier  of  casemates  completed  far  enough  to  receive  the  traverse  irons 
of  the  second  tier  of  gun  platforms.  Dqring  the  remainder  of  the  present  work- 
ing season  the  roof  surfaces  will  be  covered  with  asphaltum  over  eleven  arches 
of  the  gun  fronts ;  the  foundation  of  three  of  the  magazine  traverses  of  the  bar- 
bette will  be  laid,  and  the  remainder  of  the  work  covered  with  boards  to  protect 
it  during  the  coming  winter. 

Appropriation  asked  for  the  next  fiscal  year,  $75,000. 

Fort  Gorges,  on  Hog  Island  ledge,  Portland,  Maine,  in  charge  of  Lieuten- 
ant Colonel  George  Thorn,  brevet  brigadier  general  United  States  army, — 
The  operations  on  this  fort  during  the  past  year  have  been  applied  to  complet- 
ing the  roof  surfaces  of  the  gorge,  and  filling  the  same  with  earth  up  to  the  level 
of  the  terreplein,  in  reference  (47');  towards  lining  and  finishing  the  quarters, 
which  are  partially  floored,  furred,  and  lathed,  and  have  had  all  the  window 
frames  put  in,  and  nearly  all  the  sashes  made,  glazed,  and  fitted ;  to  building 
four  privy  vaults  and  cutting  outlets  for  same  through  the  gorge  scarp,  and 
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eofmpleting  the  modifications  of  tbe  drainage;  to  re-enfbrdng  witb  granite  arches 
the  scarp  walls  of  the  gorge  magazines,  and  lining  the  same ;  to  building  die 
stairway  towers  in  the  angles  of  fronts  one,  two,  four,  and  five,  the  foundations 
of  which  have  been  laid,  and  the  superstructure  of  one  of  them  one-third  laid  ; 
and  to  building  foundation  for  bomb-proof  traverse  on  front  five ;  to  the  prepara- 
tion of  cut  stone  for  the  stairway  towers,  bomb-proof  traverses,  centre  pintle- 
gon  platforms,  re-enforcing  magazines  and  other  parts  of  the  work.  The  gun 
casemates  and  embrasures  have  been  all  completed,  in  all  their  details,  and  are 
ready  for  their  armament. 

Appropriation  asked  for  the  next  fiscal  year,  $25,000. 

}itic  Fort  Prehle^  Portland  harbor,  Maine,  in  charge  of  Lieutenant  Colonel 
B.  S.  Alexander,  brevet  brigadier  general  United  States  army.  Lieutenant  Colo- 
nel George  Thorn,  brevet  brigadier  general  United  States  army,  and  Major 
Thomas  lAncoln  Casey,  brevet  colonel  United  States  army, — During  the  past 
year  all  the  grillage  and  capping  for  the  foundations  of  the  scarps  was  completed, 
and  the  foundations  of  all  the  scarps,  excepting  the  north  fiank,  brought  to 
about  reference  (12').  Sufficient  work  was  also  done  upon  the  superstructure 
of  the  Fcarps  to  complete  eight  more  embrasures,  and  to  bring  to  the  level  of  the 
Boles  eight  other  embrasures.  The  rock  excavation  for  the  scarps  of  the  old 
work  was  about  one-half  completed,  and  the  masonry  of  fi*ontB  B  and  (J  com- 
menced. During  the  present  year  it  is  proposed  to  complete  all  the  additions 
to,  and  modifications  of,  the  older  portions  of  this  fortification. 

Appropriation  asked  for  the  next  fiscal  year,  $25,000. 

Fort  Scammeil,  Portland  harbor,  Maine,  in  charge  of  Lieutenant  Colonel  B. 
8,  Alfixander,  brevet  brigadier  general  United  States  army,  and  Major  Thomas 
Lincoln  Casey,  brevet  colonel  United  States  army. — During  the  past  year  five 
embrasures  were  built  in  the  scarps  of  the  second  tier  of  the  west  bastion,  while 
in  the  east  bastion  four  casemates  for  guns  and  one  for  flank  howitzers  were 
completed,  and  the  two  magazines  in  the  gorge  of  this  work  nearly  finisheu. 
Daring  the  coming  year  it  is  proposed  to  complete  the  four  magazines  in  the 
gorges  of  the  east  and  west  bastions,  and  the  magazine  traverses  A,  B,  and  0 
in  the  main  work. 

Appropriation  asked  for  the  next  fiscal  year,  $60,000. 

Fort  Constitution,  Portsmouth  harbor,  N.  H.,  in  charge  of  Lieutenant  Col- 
onel  Z,  B.  Tower,  brevet  major  general  United  States  army,  and  Lieutenant 
Colonel  ./.  G.  Foster,  brevet  major  general  United  States  army. — The  work 
performed  during  the  year  comprised  the  laying  of  one  course  of  the  scarp  wall 
of  the  north  front,  the  building  of  the  scarp  of  the  northeast  front  to  the  refer- 
ence of  (15')t  the  construction  of  two  embrasures  and  commencement  and  almost 
completion  of  two  others  on  that  front,  the  laying  of  the  flagging  between  four 
main  piers  upon  the  southeast  front,  and  the  construction  of  two  embrasures 
on  the  south  front. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Ale  Clary,  Portsmouth  harbor,  Kittery  Point,  Me,,  in  charge  of  Lieu- 
tenant Colonel  Z,  B,  Tower,  brevet  major  general  United  States  army,  and 
Lieutenant  Colonel  J,  G,  Foster,  brevet  major  general  United  States  army, — 
The  work  executed  comprises  the  excavation  for  ditch,  by  blasting  out  the 
rock  on  the  north  and  west  fronts,  which  has  been  nearly  completed ;  the  prepar- 
ations f4)r  laying  the  first  courses  of  the  scarp  wall  upon  those  fronts  ;  tke  taking 
down  of  a  portion  of  the  scarp  of  the  soutnwest  front,  and  the  commencement 
of  its  reconstruction. 

It  is  proposed  during  the  present  year  to  complete  the  rock  excavation  of  the 
ditch  on  the  north  and  west  fronts,  to  build  the  entire  scarp  wall  of  those  fronts, 
including  the  two -flanking  caponnieres,  with  their  entrances  and  the  adjacent 
iBagazines,  to  complete  the  alteration  of  the  west  end  of  the  scarp  on  the  south 
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front,  and  to  continue  this  wall  to  form  the  revetment  of  the  foot  of  the  ditch 
of  the  west  front. 

Appropnation  asked  for  the  next  fiscal  year,  $100,000. 

Fort  Warren,  Boston  harbor.  Mass,,  in  charge  of  Colonel  H.  TV,  Benham, 
brevet  major  general  United  States  army. — The  small  amount  of  funds 
ayailable  was  expended  in  completing  fittings  of  casemates  and  relaying  the 
traverse  circles  with  longer  radii  on  the  parapet  front  number  one.  The  fittings 
of  the  officers'  quarters  were  arranged  and  a  hospital  completely  prepared,  the 
cutting  of  the  main  gateway  stones  executed,  the  ravelin  magazine  was  em- 
banked and  sodded,  and  other  parts  of  the  slopes  and  embankments  repaired 
and  sodded. 

It  is  expected  that  with  the  funds  available  for  this  year  the  main  gateway 
will  be  completed  ;  the  two  traverse  magazines  of  the  coverface,  and  the  main 
one  upon  the  ravelin,  and  one  or  two  on  the  front  number  five,  in  rear  of  the 
ravelin,  will  be  completed. 

Appropriation  asked  for  the  next  fiscal  year,  $90,000. 

Fort  Winthrop  and  batteries,  Boston  harbor,  Mass.,  in  charge  of  Colonel 
H.  W,  Benham,  brevet  major  general  United  States  army, — During  the 
year  the  earth  covering  and  sodding  of  the  west  magaziVie  of  south  battery  was 
completed,  the  covering  and  sodding  of  the  other  magazines ;  and  the  parapet  of 
the  south  battery  was  repaired  and  grassed,  as  well  as  those  of  the  east  and 
northwest  batteries ;  the  broken  ground  of  the  bluff  below  the  south  battery 
was  regulated  and  dressed  with  mould  and  grass  seed.  The  northeast  and 
northwest  bastions  of  the  earth-work  to  surround  the  tower  were  commenced, 
the  tunnel  covered  way  to  south  battery  was  excavated,  the  concreted  foundation 
of  its  waMs  laid  and  those  walls  commenced. 

It  is  expected  that  the  arched  covered  way  to  connect  the  ditch  of  the  tower 
with  the  south  battery  will  be  completed  and  covered  over  this  autumn,  and 
that  a  great  portion  of  the  earthen  embankment  of  the  glacis  at  the  tower,  with 
part  of  its  parapets,  will,  also,  be  in  position  in  season  to  secure  the  consolida- 
ting action  of  the  winter  season  upon  it.  On  the  opening  of  the  next  season 
this  earth-work  will  be  carried  toward  completion  as  far  as  the  funds  available 
will  permit. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

Fort  Indtpendcnce,  Boston  harbor,  Mass.,  in  charge  of  Colonel  H.  W.  Ben- 
ham,  bieiet  major  general  United  States  army. — No  work  was  executed 
during  tlie  fiscal  year  for  want  of  funds,  but  it  is  expected  that  the  work  of 
building  the  traverse  magazines,  and  those  in  the  northwest  and  southwest 
exterior  batteries,  with  the  modifications  proposed  for  the  parapet  of  the  latter, 
with  the  double  traverse  magazine  on  the  northeast  bastion  B  will  be  com- 
pleted during  the  present  fiscal  year.  A  sea  wall,  to  connect  with  the  present 
one  in  rear  of  the  southeast  exterior  battery,  is  necessary  to  protect  the  shore 
at  that  point. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Permanent  forts  at  Provincetown  harbor,  Mass. — Commencement  of  opera- 
tions here  are  waiting  for  the  preparation  of  plans  for  the  works. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  at  C/afk*s  Point,  New  Bedford  harbor,  Mass.,  in  charge  of  Major 
George  II.  Mendel  I,  brevet  colonel  United  States  army,  and  Captain  Jared 
A.  Srnithf  brevet  major  United  States  army. — Three  casemates  have  been 
made  ready  for  guns,  three  casemates  for  quarters  made  ready  for  interior  finish. 
Masonry  of  five  magazines  completed  and  three  magazines  made  ready  for 
powder.  The  scarp  and  parade  walls,  including  stair  towers,  chimneys  and 
flues,  nearly  completed.  The  arrangements  for  guns  in  barbette  are  far  ad- 
vanced. It  is  proposed  during  the  present  fiscal  year  to  complete  as  nearly  as 
possible  the  arrangements  for  guns  **  en  barbette,**  and  it  is  expected  that  not 
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lesB  than  tbree  front  pintle  platforms,  and  two  with  centre  pintles,  will  be  ready 
for  gnns,  and  that  the  foundations  for  all  the  barbette  guDS  will  be  ready  to  re- 
ceive the  platforms,  and  all  the  stone  will  be  cut.  The  scarp  and  parade  walh 
will  he  completed,  and  the  breast  height  wall,  parapet  and  terreplein  well  ad- 
vanced. All  the  brick  furring  of  quarters  will  be  completed,  and  it  is  expected 
eoDsiderable  progress  will  be  made  in  construction  of  ditch  and  counter* scarp. 

Appropriation  a^ked  for  the  next  fiscal  year,  $50,000. 

Fort  Adatngf  Newport  harhoTt  R.  J.,  in  charge  of  Major  D,  C,  Houston, 
brevet  colonel  United  States  army. — The  work  at  this  fort,  on  the  main  work, 
has  consi(*ted  in  relaying  the  traverse  circles  in  the  casemates  of  the  west  front 
and  repairs  of  the  officers'  quarters,  substituting  cast  iron  hoppers  for  the  open 
Binks  in  the  southeast  bastion  for  the  use  of  the  soldiers,  repairs  of  brick  terre- 
plein, repairs  of  parapet,  and  various  other  repairs  essential  to  the  preservation 
of  the  work.  The  alteration  of  the  coverface  has  been  completed.  Four  addi- 
tiqnal  platforms  have  been  laid,  two  for  fifteen-inch  guns  and  two  for  ten-inch 
guns ;  also,  two  service  magazines  have  been  constructed.  Work  on  the  exterior 
batteries,  to  adapt  them  to  an  armament  of  fifteen-inch  and  heavy  rifled  guns, 
was  commenced  in  September  last.  The  work  proposed  for  the  year  ending 
June  30,  1868,  so  far  as  can  be  foreseen  at  present,  will  consist  in  tjie  prosecu- 
tion of  the  work  on  the  exterior  batteries,  repairs  of  permanent  wharf,  building 
a  guard-house,  repairs  of  brick  embrasures  of  the  fort,  alterations  of  present 
magazines  and  construction  of  service  magazines,  covering  the  arches  of  the 
main  work  west  front  to  prevent  leakage,  &c. 

No  appropriation  asked  for  the  next  fiscal  year. 

Defences  on  Dutch  island,  western  entrance,  Narragansett  bay,  R,  J.,  in 
charge  of  Major  D.  C.  Houston,  brevet  colonel  United  States  army. — The 
work  at  this  point  daring  the  year,  which  w-as  not  commenced  until  the  latter 
part  of  March,  1867,  has  consisted  mainly  in  altering  an  earthen  battery  built 
during  the  war,  and  known  as  the  "  upper  battery,"  to  adapt  it  to  receive  an 
armament  of  heavy  guns,  centre  pintle  carriages.  Since  that  time  the  old  plat- 
forms have  been  removed,  the  embrasures  filled  up,  and  six  pintle  blocks  set; 
concrete  laid  for  the  foundations  of  the  gun  platforms  and  magazines.  In  ad- 
dition, repairs  have  been  made  to  the  various  buildings  ^nd  wharf  necessary  to 
their  preservation,  and  roads  constructed  and  repaired.  The  operations  for  the 
year  ending  June  30,  1868,  will,. it  is  expected,  consist  in  completing  the  alter- 
ations of  the  '*  upper  battery,"  building  a  permanent  wharf,  moving  and  altering 
buildings  for  office  and  overseer's  quarters,  making  roads  and  preparing  site  for 
work  ou  the  summit  of  the  island,  and  prosecuting  the  work  under  the  plans 
already  prepared.  The  "  lower  battery"  has  been  provided  with  two  service 
magazines. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Trumbull^  New  London  harbor,  Conn.,  in  charge  of  Captain  Samuel 
M.  Mansjield,  brevet  lieutenant  colonel  United  States  army,  and  Major  D. 
C,  Houston t  brevet  colonel  United  States  army. — The  work  at  this  fort  during 
the  year  has  consisted  only  in  a  few  repairs  necessary  to  its  preservation  in  good 
order. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Hale,  New  Haven  harbor.  Conn.,  in  charge  of  Captain  Samuel  M, 
MansMd,  brevet  lieutenant  colonel  United  States  army,  and  Major  D.  C, 
Houston,  brevet  colonel  United  States  Army. — In  February  of  this  year  the 
work  was  completed,  the  public  property,  tools,  &c.,  sold  at  auction,  and  the 
fort  placed  in  charge  of  a  fort  keeper.  The  magazines  of  this  Work  are  in  good 
condition. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Schuyler,  eastern  entrance  to  New  York  harbor,  in  charge  of  Major  H. 
L.  Abbot,  brevet  brigadier  general  United  States  army. — The  operations  during 


Digitized  by  VjOOQIC 


8  EEPOET   OP  THE   SECKETABY  OF  WAB. 

the  past  year  bare  been  confined  to  completing  two  serrice  magazines,  begin- 
ning and  partly  constructing  two  other  service  magazines,  preparing  to  lay  two 
fifteen-inch  gun  platforms,  with  necessary  removal  of  old  platforms,  a  stone 
parapet  and  breast  height  wall,  all  upon  the  coverface,  and  to  making  necessary 
repairs  upon  the  main  work  and  engineer  buildings.  The  operations  proposed 
for  the  fiscal  year  ending  30th  June,  1868,  are  the  following:  completing  two 
magazines  and  two  fifteen-inch  gun  platforms,  &c.,  and  repairs  to  wharf,  which 
may  be  done  with  the  balance  now  available ;  constructing  magazine  in  place 
of  arms,  and  extending  sea  wall. 

Appropriation  asked  for  the  next  fiscal  year,  $45,000. 

Fort  at  Willetl^a  Point,  eastern  entrance  to  New  York  harbor,  in  charge  of 
Lieutenant  Colonel  James  G.  Duane,  brevet  brigadier  general  United  States 
army. — Scarp  walls  have  been  built  to  within  two  courses  of  their  tuU  height ; 
piers  have  been  built  to  spring  lines  of  casemate  arches,  second  tier;  filling 
room  in  channel,  bastion  finished  ;  magazine  in  channel  bastion  nearly  finished ; 
casemate  floors,  second  tier,  finished,  excepting  four;  northwest  drain  gallery 
finished ;  northeast  drain  gallery  commenced ;  new  guard  house  nearly  finished. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

Fort  Columbus,  Govemor^s  island.  New  York  harbor,  in  charge  of  Major 
Nicolas  Botoen,  brevet  colonel  United  States  army. — The  operations  of  the 
year  at  this  work  consisted,  in  part,  in  flagging  the  walks  and  curbs  of  the 
parade,  and  the  area  of  the  magazine,  removing  old  cobble  stone  covering  of 
postern  and  ramps  and  replacing  it  with  the  Belgian  pavement,  cleaning  and 
pointing,  where  necessary,  the  masonry  of  the  main  gateway,  postern,  breast 
heights,  magazines  and  sortie  passages,  cleaning  and  renewing  drains  and  gut- 
ters, grading  and  repairing  roads  and  walks  on  the  island  and  improving  their 
drainage,  repairing  drawbridge,  and  constructing  a  vault  cellar,  grassing  bare 
spots  on  glacis  and  other  slopes,  renewing  fences  and  removing  hot-shot  furnaces. 

It  is  proposed  during  the  present  fiscal  year  to  alter  the  slope  of  the  cunettes 
and  renovate  the  system  of  drainage  for  the  work,  to  continue  unfinished  repairs, 
point  the  scarp  walls  and  other  masonry,  repair  the  coping  and  top  of  main 
gateway,  and  effect  such  other  repairs  as  may  be  necessary. 

No  appropriation  asked  for  the  next  fiscal  year. 

Castle  Williavis,  Governor* s  island,  New  York  harbor,  in  charge  of  Major 
Nicolas  Bowen,  brevet  colonel  United  States  army. — The  tower  steps  have 
been  finished,  the  roof  of  one  tower  has  been  entirely  renewed  and  the  other 
repaired  and  painted.  All  the  masonry  has  been  pointed.  The  three  galleries 
of  communication  of  the  casemates  and  the  one  along  the  gorge  wall  have  been 
almost  entirely  renewed,  painted,  and  braced  with  iron.  The  doors  of  the  mag- 
azine, and  the  gates,  the  window  sashes,  leaders  and  gutters,  have  been  repaired 
and  painted,  the  mastic  covering  of  the  barbette  tier  has  been  repaired  and  the 
leakage  through  it  stopped.     The  shot  furnace  removed. 

The  present  fiscal  year  it  is  proposed  to  make  such  repairs  as  may  be  required 
for  the  preservation  of  the  work. 

No  appropriation  asked  for  the  next  fiscal  year. 

South  Battery,  Governor* s  island.  New  York  harbor,  in  charge  of  Major 
Nicolas  Bowen,  brevet  colonel  United  States  army. — Slight  repairs  have  been 
made  to  the  scarp  walls.  Such  other  repairs  as  may  be  required  for  the  preser- 
vation of  the  work  will  be  made  this  year. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Wood,  Bedioe*s  island,  New  York  harbor,  in  charge  of  Major  Nicolas 
Bowen,  brevet  colonel  United  States  army. — During  the  year  the  drains  have 
been  cleaned  and  repaired.  The  appearance  of  cholera,  and  a  resulting  quaran- 
tine pf  the  island,  interrupted  further  work.  For  the  operations  of  the  present 
year  it  is  proposed  to  point  the  masonry,  paint  the  two  magazines,  improve  the 
system  of  drainage,  repair  the  drawbridge  and  gates,  sow  grass  seed  where 
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required,  repave  parade  and  poetems,  and  make  such  other  repairs  as  a  proper 
preservation  of  the  work  may  call  for. 

No  appropriation  asked  for  the  next  fiscal  year. 

^ew  Battery,  near  Fort  Hamilton^  New  York  harbor^  in  charge  of  Lieutenant 
Colonel  John  Newton^  brevet  major  general  United  States  army. — Operations 
during  the  year. — Construction  of  the  south  magazine,  taking  up  platforms  to 
make  room  for  traverse  magazines,  and  commencing  the  same.  At  seven  plat- 
forms, revetment  and  platform  flags  have  been  set,  and  portions  of  breast-height 
wall  not  heretofore  finished  have  been  laid.  At  platform  No.  22  the  traverse 
stones  have  been  rebedded  and  lowered  one  foot;  five  magazine  doors  made; 
embanking  parapet  of  battery,  sodding,  grading  and  soiling  slopes  of  parapet. 

Present  condition  of  work. — North  magazine  ready  for  service;  south  magazine 
arches  turned  and  mastic  covering  applied,  not  entirely  complete ;  three  traverse 
magazines  complete,  one  in  process  of  being  lengthened ;  five  traverse  magazines 
commenced  and  in  process  of  construction.  The  battery  is  essentially  ready  for 
service. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Hamilton,  New  York  liarbor,  in  charge  of  Lieutenant  Colonel  John 
Newton,  brevet  major  general  United  States  army. — Operations  during  the 
past  year, — A  trifling  amount  has  been  expended  in  cutting  down  some  embra- 
sures of  the  north  front,  to  allow  egress  from  the  casemates,  and  in  removing 
shot  furnaces  of  the  old  pattern  from  the  interior  of  the  work. 

Condition  of  the  work, — The  work  needs  occasional  and  slight  repairs  in 
pointing,  &c. 

No  approptiation  asked  for  the  next  fiscal  year. 

Fort  WadsiDorthy  New  York  harbor,  in  charge  of  Colonel  J,  G,  Barnard, 
brevet  major  general  United  States  army,  and  Major  Q.  A.  Gillmore,  brevet 
major  general  United  States  army, — On  the  interior  of  this  work  the  guard- 
house and  the  two  cisterns  adjacent  thereto  have  been  finished,  and  some  neces- 
sary pointing  of  masonry  done.  On  the  exterior  the  sand  and  earth,  which  fias 
for  years  been  accumulating  in  the  ditch  from  the  washings  of  the  slopes  and 
other  unfinished  earthwork  near  the  fort,  has  been  excavated  to  within  a  few 
inches  of  the  proper  depth,  and  two  sluice-ways  from  the  ditch  to  tide-water 
completed. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  on  site  of  Fort  Tompkins,  New  York  harbor,  in  charge  of  Colonel  J,  G, 
Barnard,  brevet  major  general  United  States  army,  and  Major  Q.  A,  Gillmore, 
brevet  major  general  United  States  army, — During  the  year  five  additional 
casemates  (second  tier)  have  been  furred,  twenty-one  casemates  (eleven  first  tier 
and  ten  second  tier)  floored,  and  nine  casemates  (six  in  the  south  flank  and  three 
in  the  southwest  face)  fitted  up  for  soldiers'  quarters.  All  the  doorway  openings 
in  the  fort  have  been  provided  with  suitable  wrought-iron  doors,  so  that  very 
little  except  glazing  remains  to  be  done  to  render  all  the  casemates  in  the  four 
land  fronts  ready  for  occupancy.  On  the  exterior  the  road  leading  down  to 
North  Cliff  battery  has  been  cut  and  formed,  and  the  slopes  on  either  side 
brought  into  shape  and  partially  finished.  Extensive  damages  by  rain-storms  to 
the  main  slopes  on  the  channel  front  have  likewise  been  repaired,  a  twelve-inch 
drain  from  south  soldiers'  latrine  to  foot  of  slope  put  in  place,  and  the  battery 
southeast  of  Fort  Tompkins  finished  and  put  in  readiness  for  its  guns.  The 
platforms  for  the  guns  on  the  four  land  fronts  are  finished.  The  operations  of 
the  current  fiscal  year  will  be  limited  to  work  upon  the  latrines  on  the  slope  in 
front  of  the  work,  to  a  moderate  extent,  and  providing  for  the  overflow  of  the 
cisterns  within  the  woik. 

Appropriation  asked  for  the  next  fiscal  year,  $25,000. 

Battery  Hudson,  New  York  harbor,  in  charge  of  Colonel  J,  G,  Barnard, 
brevet  major  general  United  States  army,  and  Major  Q,  A,  GHllmore,  brevet 
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major  general  United  States  army, — ^Nothing  has  been  done  at  this  battery 
during  the  year  just  closed  beyond  building  a  catch  basin  and  trap,  cleaning  out 
the  main  drain  thence  near  the  light-house,  and  keeping  the  worii  in  repair. 
The  only  work  contemplated  during  the  present  fiscal  year  comprises  the 
removal  of  the  old  shot  furnaces  from  its  terreplein,  and  some  necessary  grading 
and  drainage. 

No  appropriation  asked  for  the  next  fiscal  year. 

New  casemated  battery  on  Staten  island^  New  York  harbor^  in  charge  of 
Colonel  J.  G,  Barnard,  brevet  major  general  United  States  army,  and  Major 
Q.  A,  Gillmore,  brevet  major  general  United  States  army, — The  construction 
of  the  work  proper  has  not  been  begun,  the  preliminary  preparations  of  pre- 
vious years  having  been  limited  to  the  completion  of  a  wharf  for  landing 
materials,  the  construction  of  a  coffer-dam  on  the  channel  side  of  the  site,  to 
sundry  borings  in  order  to  determine  the  nature  and  character  of  the  substrata, 
to  the  purchase  of  stone,  and  cutting  of  rock-face  ashlar,  the  preparation  of 
stone  for  concrete  to  be  used  in  foundations  and  piers  of  the  work.  The  cutting 
of  stone  has  been  moderately  continued  through  the  year  just  closed. 

No  appropriation  asked  for  the  next  fiscal  year. 

North  Cliff  battery,  Staten  island,  New  York  harbor,  in  charge  of  Colonel  J. 
G,  Barnard,  brevet  major  general  United  States  army,  and  Major  Q.  A,  GUI- 
more,  brevet  major  general  United  States  army. — At  this  work  the  operations 
in  progress  July  1,  1866,  looked  to  the  prompt  completion  of  the  battery  and 
the  mounting  of  its  armament.  Five  platforms  and  the  breast-height  wall  in 
front  of  them  have  been  completed.  The  earth  covering  of  the  north  traverse 
magazine  has  been  completed  and  sodded,  and  the  traverse  itself  finished.  The 
settlement  of  the  new  earth-work  at  the  south  end  of  the  battery  has  been  made 
up  by  heavy  filling,  and  the  parapet  roughly  formed  throughout  the  entire 
length  of  the  battery.  Excavations  for  the  large  magazine  in  the  north  end  of 
th'e  .battery  were  commenced  in  April,  and  work  thereon  continued  through  the 
year.  Two  catch  basins,  wjth  suitable  drains  through  the  parapet,  were  made, 
and  a  portion  of  the  terreplein  gutters  paved.  A  sea-wall  of  dry  rubble,  six  to 
seven  leet  in  height,  was  built  along  the  north  half  front,  to  prevent  the  washing 
of  the  exterior  slope.  The  operations  of  the  current  year  will  be  to  construct 
the  principal  magazine  in  the  north  end  of  the  battery,  to  form  and  finish  the 
main  slopes  in  rear  thereof,  and  to  complete  the  filling  and  prepare  the  founda- 
tions of  the  magazine  and  bomb-proof  in  the  parados  at  the  south  end  of  the 
battery. 

No  appropriation  asked  for  the  next  fiscal  year. 

South  Cliff  battery,  Staten  island,  New  York  harbor,  in  charge  of  Colonel 
J,  G.  Barnard,  brevet  major  general  United  States  army,  and  Major  Q.  A. 
Gillmore,  brevet  major  general  United  States  army. — The  completion  of  the 
main  slopes  in  rear  of  this  battery  at  the  close  of  the  last  year  left  only  the 
construction  of  the  new  magazine,  which  was  in  hand  at  that  time,  and  the  fin- 
ishing up  of  the  slope  at  the  north  end  of  the  battery,  to  be  carried  on  during 
the  year  just  closed.  The  magazine  was  completed,  and  about  one-third  of  the 
necessary  earth  covering  placed  over  it,  by  the  close  of  the  last  working  season. 
This  earth-work  was  resumed  last  spring,  the  slope  at  north  end  of  battery  formed 
and  sodded,  and  the  main  slope  repaired  and  top-dressed.  The  masonry  work 
of  the  year  was  applied  exclusively  to  the  magazine.  The  operations  of  the 
present  year  will  be  limited  to  the  interior  fitting  up  of  the  magazine,  the  care 
and  preservation  of  the  slopes,  and  providing  some  necessary  drainage. 

No  appropriation  asked  for  the  next  fiscal  year.  ■ 

Fort  at  Sandy  Hook,  New  Jersey,  in  charge  of  Lieutenant  Colonel  John 
Newton,  brevet  major  general  United  States  army. — Raising  scarp  of  northeast 
bastion;  north  curtain  casemate  arches  and  communication  arches  in  northeast 
bastion  and  north  curtain  constructed ;  piers  of  northwest  front  constructed ; 
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addidoDS  made  to  walls  of  service  magazines,  &c.,  in  northwest  and  southeast 
hastioDS.  Upon  the  land  front,  taking  np  old  work ;  excavating  for  foundations 
of  scarp  and  piers  of  the  new  trace;  laying  foundations  and  buUding  scarp  wall 
and  piers ;  embanking  with  sand  to  level  of  scarp. 

It  is  proposed  during  the  present  season  to  complete  the  foundations  of  the 
scarp  and  piers  of  the  land  nront,  not  including  the  caponniere,  and  raise  the 
scarp  uniformly  four  courses. 

Jettees  2,  3,  and  4  were  lengthened  respectively  one  hundred  and  eight, 
twenty- three,  and  eighty-nine  feet.  A  wing  thirty- three -feet  long  and  another 
twenty-seven  feet  long  were  added  respectively  to  jettees  3  and  2,  to  protect 
these  jettees  from  the  action  of  eddy  currents  and  northerly  storms.  A  new 
jettee,  No.  5,  between  3  and  4,  was  built  out  sixty- five  feet,  and  connected  by 
a  plank  fence  fifty-three  feet  long  with  the  highest  water  mark. 

A  new  jettee  is  necessary  between  Nos.  1  and  2,  to  protect  the  bulkhead  con- 
structed across  the  hollows  between  sand  ridges  from  being  undermined,  but 
will  not  be  undertaken  this  season  unless  indispensably  necessary. 

Appropriation  asked  for  the  next  fiscal  year,  $150,000. 

Fort  Sliffiin,  Delaware  river y  Penn,,  in  charge  of  Lieutenant  Colonel  C.  S. 
Stewart. — The  new  main  magazine  has  been  completed ;  the  old  traverse  stones 
have  been  removed,  and  new  foundations  and  broad  low  traverse  stones  put  in 
place  for  six  barbette  platforms  ;  new  traverse  stones  have  been  cut  for  barbette 
platforms  to  be  modified ;  four  thousand  four  hundred  cubic  yards  of  deposit 
in  main  ditch  have  been  removed,  wharf  and  river  embankments  repaired,  &c. 
Similar  operations  of  repair  and  melioration  are  contemplated  for  the  next  year. 

Appropriation  asked  for  the  next  fipcal  year,  $30,000. 

Fort  Delaware,  Delaware  river,  Delaware,  in  charge  of  Lieutenant  Colonel 
C.  S.  Stfncart. — The  southern  dock  wall  has  been  extended  one  hundred  and 
fifty-eight  feet  The  coping  of  parade  wall  of  all  the  fronts  has  been  pointed. 
The  exterior  slopes  of  parapets  have  been  repaired  and  reeodded  throughoift. 
The  glacis  has  been  regraded  on  all  the  fronts  ;  the  pond  filled  in ;  the  exterior 
embankment  of  the  island  repaired  and  brought  to  its  proper  level  for  a  length 
of  two  thousand  tfiree  hundred  and  eighteen  feet.  Extensive  repairs  have  been 
made  to  quarters,  &c. 

Appropriation  asked  for  the  next  fiscal  year,  $60,000. 

Bdttery  opposite  Fort  Delaware,  in  charge  of  Lieutenant  Colonel  C.  <S. 
Stewart. — The  platforms  (temporary)  of  the  fifteen-inch  guns  have  been  slightly 
repaired,  and  the  traverse  circles  made  level,  so  as  to  allow  the  guns  to  be 
rapidly  manoeuvred.  Slight  repairs,  as  needed,  have  been  made  to  slopes  and 
scarp. 

No  appropriation  asked  for  the  next  fiscal  year. 

New  fort  opposite  Fort  Delaware, — Commencement  of  operations  is  deferred 
until  the  project  for  the  work  is  revised. 

No  appropriation  asked  for  the  next  fiscal  year. 

New  fort  near  Delaware  breakwater. — This  work  will  be  begun  as  soon  as 
the  best  methods  of  applying  iron  to  such  constructions  ai*e  determined  on. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Mc Henry,  Baltimore  harbor,  Maryland^  in  charge  of  Major  William 
P.  Craighill,  brevet  lieutenant  coUmel  United  States  army. — The  labor  of  the 
year  has  been  applied  entirely  to  the  water  battery.  Re-enforcing  of  pintle 
centres  for  four  front  pintle  platforms  was  completed,  as  also  the  substitution  of 
the  low  for  the  high  traverse  circles  for  the  same  guns,  which  made  the  battery 
ready  for  its  armament.  The  magazines  and  bomb-proofs  and  other  traverses 
have  been  essentially  completed.  The  thickening  of  the  parapet  and  the  recti- 
fication of  its  slopes,  as  well  as  the  regrading  of  the  terreplein,  have  been  carried 
nearly  to  completion.  The  repairs  of  the  water  battery  will  be  completed  during 
the  year  1867.     Nothing  is  necessary  for  the  main  work. 
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No  appropriatioD  asked  for  the  next  fiscal  year. 

Fort  Carroll,  Baltimore  harbor,  Maryland,  in  charge  of  Major  William  J*. 
Craighill,  brevet  lieutenaiU  colonel  United  States  army. — Operations  have  been 
very  limited  in  extent,  being  confined  almost  entirely  to  keeping  the  fort  in  proper 
police,  and  protecting  it  in  its  unfinished  state  from  the  weather.  A  portion  of 
the  flagging  for  the  floors  of  second  tier  has  been  received.  Except  on  front  6 
and  the  adjacent  parts  of  1  and  5,  the  scarp  wall  is  at  the  height  of  the  top  of 
the  twenty- third  course  of  masonry,  the  floor 'arches  of  the  second  tier  of  case- 
mates completed,  and  the  piers  buUt  somewhat  above  the  springing  lines  of  floor 
arches  of  third  tier  of  casemates,  as  originally  designed.  Front  6,  on  account 
of  settlement,  has  been  kept  down  to  a  level  a  little  below  the  floors  of  first  tier 
of  casemates. 

No  appropriation  asked  for  the  next  fiscal  year. 

Obstructions  of  the  Potomac. — The  preparation  oi  materiel  for  this  important 
object  is  in  hand. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Washington,  Maryland,  in  charge  of  Major  John  A,  Tardy, — The 
modifications  of  this  work  should  not  be  undertaken  until  the  best  manner  of 
using  iron  in  our  defences  is  determined  on. 

N?)  appropriation  asked  for  the  next  fiscal  year. 

Fort  Monroe,  Old  Point  Comfort,  Virginia,  in  charge  of  Colonel  Henry 
Brewerton,  brevet  brigadier  general  United  States  army, — Operations  for  the 
year  have  been  chiefly  confined  to  necessary  repairs.  The  traverse  stones  of 
barbette  platform  No.  93  have  been  taken  up,  the  concrete  foundation  cut  down, 
and  the  stones  relaid  one  foot  below  the  original  level.  Barbette  platform  No. 
121  has  been  removed  and  replaced  by  a  new  one.  The  bridge  at  the  north 
postern  (front  6)  has  been  repaired,  and  a  portion  of  the  stone  pavement  at  the 
interior  entrance  of  posU^rn  of  front  4  taken  up  and  relaid,  so  as  to  form  a  more 
gentle  ascent.  At  the  foot  of  this  slope  a  drain  has  been  constructed  to  carry 
off  the  surface  water.  The  terreplein  and  ramps  of  the  work  have  been  re- 
graded,  gravelled,  and  thoroughly  repaired. 

Water  Battery, — The  brick  masonry  of  the  embrasures  of  six  casemates  baa 
been  repaired ;  the  traverse  circles  in  casemate  33  have  been  removed.  Eight- 
een projectile  platforms  have  been  constructed  for  this  battery. 

It  is  proposed  this  year  to  widen  the  terreplein  and  increase  the  thickness  of 
the  parapets  of  the  channel  fronts  of  the  main  work,  lay  down  new  barbette 
platforms,  and  construct  traverses  and  service  magazines. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

Fort  Wool,  Hampton  Roads,  Virginia,  in  charge  of  Colonel  Henry  Bretoer^ 
ton,  brevet  brigadier  general  United  States  army, — Operations  have  been  very 
limited  the  past  year,  and  have  been  confined  for  more  than  half  the  working 
season  to  preparations  for  building  the  magazines  of  the  first  tier  at  the  capital 
at  the  east  and  west  ends.  The  teiith  course  of  scarp  has  been  nearly  com- 
pleted from  casemate  31  to  43  inclusive.  The  tablet  course  of  the  second  tier 
of  casemates  has  been  laid  at  pier  40,  and  the  second  course  of  pier  stones  ad- 
joining the  scarp  has  been  laid  at  the  piers  from  31  to  38.  Portions  of  the  wall 
in  rear  of  casemates  have  been  removed,  preparatory  to  the  construction  of  the 
magazines  of  the  first  tier.  The  sites  of  these  magazines  at  the  capital  and  at 
the  east  and  west  ends  have  been  loaded  with  additional  stones,  the  extension 
of  these  structures  requiring  this  addition.  The  magazines  of  the  first  tier 
having  been  commenced,  will  be  pushed  forward  to  completion  as  rapidly  as 
possible.  It  is  proposed  to  expend  the  amount  available  in  the  construction  of 
the  magazines  of  the  first  tier  at  the  capital  and  at  the  east  and  west  ends,  and 
on  such  other  portions  of  the  work  as  may  hereafter  be  decided  upon. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Clinch,  Amelia  island,  Florida,  in  charge  of  Captain  J.  W.  Barlow, 
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hrevet  Ueutenant  ccHond  United  States  army, — ^The  operations  of  the  season 
bave  been  mainly  directed  towards  the  construction  of  barbette  gun  platforms, 
those  upon  the  sea  fronts  receiving  the  earliest  attention.  Four  platrorms,  two 
npon  the  northeast  and  northwest  curtains,  respectively,  have  been  completed, 
and  are  ready  for  their  armament.  Four  other  platforms  upon  the  northeast 
and  six  upon  the  northwest  curtains  are  also  in  readiness  for  their  carriages, 
with  the  exception  of  setting  traverse  irons.  These,  with  the  centre  pintle  plat- 
form at  the  east  angle,  which  is  also  completed,  place  the  fort  in  r  condition  to 
receive  the  larger  portion  of  its  barbette  armament.  The  foundations  of  breast 
height  wall  npon  the  above  three  fronts  have  been  laid,  and  the  concrete  filling 
of  the  parapet,  in  conjunction  therewith,  raised  to  an  equal  height.  The  terre- 
plein  has  beeli  formed,  graded,  and  planted  with  Bermuda  grass.  The  exterior 
wall  of  parados  has  been  built  from  the  northwest  angle  along  the  northwest 
and  part  of  the  northeai^t  curtains  to  the  height  of  the  springing  line  of  the  arch. 
This  affords  a  permanent  revetment  for  the  rampart,  and  provides  against  en- 
dangering the  security  of  the  platforms  by  further  excavation  when  the  con- 
struction of  the  parados  shall  be  recommenced.  Considerable  progi-ess  has  been 
made  upon  other  portions  of  the  work.  All  fbe  masonry  and  metal  parts  of  the 
drawbridge  below  the  reference  of  the  bridge  have  been  put  in  position,  and  the 
other  material  necessary  for  its  completion  purchased.  About  one-half  of  main 
sewer  has  been  constructed.  A  large  portion  of  the  labor  incident  to  the  roofing 
of  soldiers'  barracks  and  store-house  accomplished.  It  is  deemod  desimble  to 
complete  the  remaining  barbette  platforms  and  gun  parapets,  to  finish  the  supe- 
rior slopes  of  bastionettes,  construct  the  officers'  quarters,  and  continue  filling 
the  glacis  during  the  next  season. 

Appropriation  asked  for  the  next  fiscal  year,  J50,000. 

Fort  Taylor,  Key  West,  Flotida,  in  charge  of  Major  Walter  McFarland. — 
The  operations  of  tie  year  have  consisted  in  the  removal  of  a  part  of  the  wreck 
left  by  the  hurricane  of  1865,  the  completion  of  the  permanent  sea-wall  of  the 
southern  end  of  the  coverface  up  to  the  high-water  course,  the  construction  of 
the  outer  breakwater  at  the  northern  end  of  the  coverface  and  the  commence- 
ment of  its  permanent  sea-wall,  the  filling  in  of  one-half  of  the  enclosure  at  the 
southern  end,  the  partial  construction  of  the  glacis. of  tower  one,  and  the  com- 
pletion of  the  railroad  to  the  coveiface.  The  operations  contemplated  for  the 
present  fiscal  year  are  the  completion  of  the  enclosure  and  filling  of  the  coverface, 
and  the  continuation  of  the  embankment  of  the  glacis  of  tower  No.  1. 

Appropriation  asked  for  the  next  fiscal  year,  $150,000. 

Fort  Jefferson,  Garden  Key,  Tortugas,  Florida,  in  charge  of  Major  Walter 
McFarland — ^The  remainder  of  the  appropriation  for  the  past  year  was  applied 
exclusively  towards  the  completion  of  the  officers'  quarters  ;  nearly  the  entire 
range  was  covered  with  galvanized  iron,  the  iron  stairways  set  up,  and  one  sec- 
tion of  the  quarters  completed  except  as  to  its  hallways  and  piazzis.  Sixteen 
platforms  (barbette)  were  furnished  with  the  new  pattern  pintle. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

New  fort  at  Tortvgas,  Florida, — ^This  work  will  be  commenced  as  soon  as 
the  best  combination  of  materials  for  its  uncovered  scarps  is  determined  on. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Ptckens,  Pensacola  harbor,  Florida,  in  charge  of  Major  M.  D.  McAl- 
ester,  brevet  brigadier  general  United  States  army. — The  general  condition  of 
this  work  is  good.  The  magazines  and  gun  platforms  generally  are  in  good 
condition.     No  operations  have  been  carried  on  during  the  past  year. 

It  is  contemplated  to  construct  at  this  work  during  the  current  fiscal  year 
three  barbette  platforms  for  fifteen-inch  guns,  and  to  execute  such  repairs  as 
may  become  necessary.     * 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Morgan,  eastern  entrance  to  Mobile  bay,  Alabama,  in  charge  of  Major 
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M.  D.  McAhster,  brevet  brigadier  general  United  States  army, — ^This  work  is 
generallj  in  good  condition.  As  portions  of  the  walls  of  the  old  defensive  bar- 
rack in  the  parade,  destroyed  by  the  bombardment  of  Angust,  1864,  are  still 
standing,  it  is  proposed  to  let  them  remain  until  the  material  composing  them 
may  be  required  for  use.  The  counterscarp  wall,  southwest  lunette,  scarp  and 
parapet  of  the  land  front,  main  gateway,  parade  walls  and  terrepleins  of  all  the 
fronts,  and  leaden  roof  surfaces  of  casemates,  have  all  been  thoroughly  repaired, 
and  an  extensive  temporary  breakwater  to  protect  the  site  towards  the  west  from 
encroachment  of  the  sea  has  been  constructed  during  the  past  year.  No  opera- 
tions beyond  ordinary  repairs  are  contemplated  during  the  current  year. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  on  Ship  island,  coast  of  Mississippi,  in  charge  of  Major*M,  D.  McAl- 
ester,  brevet  brigadier  general  United  States  anny. — General  conditioii  is  good, 
the  work  having  during  the  year  been  completed  as  far  as  contemplated,  and 
made  ready  for  its  armament.     The  magazines  are  in  good  order. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Jackson,  Mississippi  river,  Louisiana,  in  charge  of  Major  M.  D.  McAl- 
ester,  brevet  brigadier  gejieral  Ufiked  States  army.— The  general  condition  of 
the  work  is  good.  The  magazines  and  platforms  are,  for  the  most  part,  service- 
able. During  the  year  twenty-two  new  barbette  platforms  for  heavy  guns,  with 
the  necessary  modifications  of  breast  height  walls,  parapets,  terreplein,  &c.,  have 
been  completed,  the  casemates  have  been  prepared  for  the  reception  of  heavy 
guns,  a  new  oven  has  been  constructed,  the  new  levee  on  the  government  reser- 
vation repaired,  sixteen  shot  platforms  finished,  and  two  platforms  for  thirteen- 
inch  mortars  commenced.  During  the  present  year  it  is  contemplated  to  erect 
a  depot  magazine  capable  of  keeping  powder  perfectly  secure  against  the  great 
and  sudden  rises  of  water  which  occur  at  long  intervals,  due  to  freshets  in  the 
river,  combined  with  overflows  from  the  Gulf,  caused  by  the  violent  storms  inci- 
dent to  this  region. 

Appropriation  asked  for  the  next  fiscal  year,  $75,000. 

Fort  St,  Philip,  Mississippi  river,  Louisiana,  in  charge  of  Major  M,  D, 
McAl ester ^  brevet  brigadier  general  United  States  army, — The  general  condition 
of  this  work  is  good.  The  gun  platforms  (excepting  a  few  old  ones)  are  in  good 
order.  The  magazine  in  the  lower  battery  is  in  excellent  condition ;  the  other 
two  serviceable  except  during  extraordinary  storms.  During  the  past  year  the 
magazine  in- the  lower  battery,  fifteen  new  gun  platforms,  two  mortar  platforms, 
with  the  necessary  modifications  of  parapets,  breast-height  walls,  and  terre- 
pleins have  been  completed,  and  the  bridge  across  the  ditch  and  two  gun  plat- 
forms repaired.  The  principal  operations  contemplated  for  the  current  year  are 
remodelling  and  repairing  the  magazines  of  the  main  work  and  upper  battery. 

Appropriation  asked  for  the  next  fiscal  year,  $30,000. 

Fort  at  fort  Point,  entrance  of  San  Francisco  harbor,  California,  in  charge 
of  Major  George  H,  Elliot. — The  cleaning  and  painting  of  the  embrasures  of 
the  main  work  have  been  completed.  The  main  drain  has  been  finished.  The 
western  sea-wall  has  been  carried  to  the  reference  (14'.)  The  excavation  for 
western  casemated  battery  has  been  carried  into  the  hill  far  enough  to  receive 
retaining  wall  of  covered  way.  The  excavation  for  the  sea-wall  along  the  eastern 
shore  has  been  commenced.  A  heavy  cofier-dam,  necessary  to  the  construction 
of  the  eastern  fifteen-inch  gun  barbette  battery  and  its  sea-wall,  has  been  carried 
three  hundred  and  fifty  feet  along  the  shore.  A  railroad  has  been  laid  from  the 
wharf  head  to  the  main  work  to  transport  materials  to  the  sites  of  the  new  bat- 
teries. The  workshops  and  storehouses  have  been  removed  to  new  sites  to  give 
?lace  to  the  new  barbette  battery.  The  wharf  has  been  extended  and  repaired, 
lie  roads  have  been  repaired  and  protected  from  the  encroachments  of  the  sea. 
A  large  amount  of  granite  for  the  eastern  eea-wall  has  been  obtained.  The 
eastern  fii'teen-inch  gun  battery  and  the  sea-wall  in  its  &ont  will  be  constructed 
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daring  the  present  fiscal  year ;  and,  if  possible,  the  casemate  and  barbette  bat- 
teries on  the.  western  shore  will  be  commenced. 

Appropriation  asked  for  the  next  fiscal  year,  $200,000. 

Fort  at  Lime  Point,  San  Francisco  harbor,  in  charge  of  Major  George  H, 
Mendflh  brevet  colonel  United  tStates  army, — Title  to  this  site  having  been 
acquired  by  the  United  States,  instructions  to  commence  the  preliminary  opera- 
tions of  road  and  wharf  making,  preparation  of  temporary  buildings  for  workmen, 
quarters,  shops,  and  storehouses  have  been  sent  forward,  and  the  work  of  exca- 
vating and  blasting  out  a  site  for  the  defences  will  be  entered  upon  without  delay. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

Fatt  atAlcatraz  island,  San  Francisco  harbor,  California,  in  charge  of  Major 
George  H.  Elliot  and  Major  G.  H,  Mendell,  brevet  colonel  United  States  army. — 
Owing  to  want  of  means,  work  on  Alcatraz  was  suspended  in  February,  and  the 
barrack  placed  in  condition  to  lie  over,  under  charge  of  a  keeper.  Previous  to 
that  time  the  masonry  of  the  first  tier  of  the  barrack  was  completed,  and  that  of 
the  rear  rooms  of  the  second  tier  was  more  than  half  done,  while  the  long  piers 
of  the  casemate  arches  of  the  second  tier  and  the  parade  walls  were  carried  to 
the  height  of  the  springing  lines.  The  scarp  is  about  one  foot  above  the  crown 
of  the  arches  of  the  second  tier.  No  work  has  been  done  on  the  arches  since 
December.  A  large  amount  of  rock  excavation  has  been  made,  mainly  in  the 
extension  of  battery  Rosecrans,  which  is  now  ready  for  the  masonry.  A  care- 
ful resurvey  of  the  island  is  in  progress. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Survey  at  Point  hobos,  California,  in  charge  of  Major  George  H,  Elliot. — 
The  survey  of  this  position,  as  a  site  for  defensive  works,  was  commenced  in 
May,  1866,  and  completed,  including  the  maps  and  report,  in  April,  1867.  The 
area  included  is  somewhat  over  a  square  mile.  All  the  particulars  required  have 
been  obtained  and  are  presented  on  the  maps. 

No  appropriation  asked  for  the  next  fiscal  year. 

Survey  for  land  deftnces  at  San  Francisco,  in  charge  of  Major  George  H, 
Elliot. — The  winter  season  being  rainy  and  unsuitable  for  this  work  in  the 
climate  of  California,  the  survey  was  not  commenced  until  the  middle  of  March. 
It  has  been  in  progress  since  then,  with  the  aid  of  a  party  of  the  Coast  Sur- 
vey which  had  already  covered  a  part  of  the  ground  with  their  operations. 
Preliminary  tracings  showing  the  progress  of  the  work  have  been  received, 
aiid  it  is  expected  to  be  completed  during  the  present  fall. 

No  appropiiation  asked  for  the  next  fiscal  year. 

Military  Academy. — By  the  law  of  July  13,  1866,  it  was  enacted,  "That 
the  superintendent  of  the  United  States  Military  Academy  may  hereafter  be 
selected,  and  the  officers  on  duty  at  that  institution  detailed  from  any  arm  of 
the  service ;  and  the  supervision  and  charge  of  the  academy  shall  be  in  the 
War  Department,  under  such  officer  or  officers  as  the  Secretary  of  War  may 
assign  to  that  duty;"  and  by  General  Order  No.  54,  Adjutant  General's  office,  of 
July  30,  1866,  the  Chief  of  Engineers  was  relieved  from  duty  as  inspector  of 
the  academy,  and  directed  to  turn  over  all  the  books,  records  and  papers  rela- 
ting thereto  to  the  Adjutant  General  of  the  army. 

This  order  has  been  complied  with,  and  the  Military  Academy  is  separated 
from  the  corps  of  engineers.  It  had  been  a  part  of  that  corps,  by  law,  for  more 
than  shtty-four  years. 

Engineer  battalion,  commanded  by  Major  Henry  L,  Abbot,  brevet  brigadier 
general  United  States  army. — The  strength  of  the  fi\Q  companies  of  engineer 
troops,  on  the  30th  June,  1867,  was  six  hundred  and  sixteen  enlisted  men  and 
fourteen  officers ;,  one  hundred  and  thirty-six  recruits  were  needed  to  complete 
the  organization. 

By  the  law  of  July  28,  1866,  section  20,  the  five  companies  were  consti- 
tuted a  battalion  of  engineers,  to  be  officered  by  officers  detailed  from  the  corps 
of  engineers. 
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The  battalion  should  have  a  commissary  sergeant  and  two  principal  musicians. 
Its  strength  is  seven  hundred  and  fifty-two  men,  about  the  same  as  a  regiment 
of  infantry.  By  the  operation  of  the  7th  section  of  the  act  of  July  13,  1866, 
the  enlisted  men  of  the  engineers  are  denied  the  allowance  of  the  per  diem  paid 
to  other  soldiers  when  engaged  in  continuous  labor.  This  discrimination  should 
be  removed ;  it  operates  to  restrain  superior  men  from  enlisting  in  the  battalion. 

A  small  appropriation  is  needed  to  procure  materiab  required  to  instruct  the 
men  in  their  duties  as  engineer  soldiers. 

These  seveml  points  will  be  made  the  subject  of  a  special  communication  in 
season  for  legislative  action. 

Three  companies  of  these  troops  are  stationed  at  Willett's  Point,  New  York ; 
one  at  the  engineer  depot,  Jefferson  Barracks,  Missouri,  commanded  by  Captain 
William  Ludlow,  brevet  lieutenant  colonel  United  States  army,  and  one  com- 
manded by  Captain  Samuel  M.Mansfield,  brevet  lieutenant  colonel  United  States 
army,  is  en  route  for  San  Francisco,  California.  A  detachment  is  at  West 
Point,  New  York,  for  the  purpose  of  affording  instruction  in  practical  engineer- 
ing to  the  cadets  of  the  Military  Academy. 

Engineer  depots  at  Willett^a  Pointy  New  York,  and  Jefferson  Barracks^ 
Missouri,  in  charge  respectively  of  Major  H.  L.  Abbot,  brevet  brigadier  general 
United  States  army,  and  Captain  William  Lvdlozo,  brevet  lieutenant  colonel 
United  States  army. — A  large  amount  of  engineer  materiel  is  collected  at  these 
two  depots.  It  is  guarded  and  cared  for  by  the  companies  above  mentioned, 
and  affords  them  the  means  of  drilling  at,  and  acquiring  a  knowledge  of,  their 
peculiar  functions. 

For  the  construction  of  barracks  for  the  officers  and  men  at  Willett's  Point 
and  Jefferson  Barracks,  appropriations  were  asked  last  year  of  twenty-five 
thousand  dollars  for  the  former,  and  twenty  thousand  dollars  for  the  latter  place. 
Congress  granted  these  sums,  but  directed  the  use  of  half  of  each  only,  during 
the  present  fiscal  year,  withholding  the  remainder  until  further  determination  by 
them  on  the  subject.  The  appropriation  of  these  balances  for  the  next  fiscal 
year,  viz.,  twelve  thousand  five  hundred  dollars  for  Willett's  Point,  and  ten 
thousand  dollars. for  Jefferson  Barracks,  is  asked  in  the  annual  estimate  of  this 
office. 

RIVER   AND   HARBOR    IMPROVEMENT. 

The  last  annual  report  alluded  to  the  measures  that  had  been  taken  to  carry 
into  effect  the  act  of  Congress  approved  June  23,  1866,  making  appropriations 
for  repair,  &c.,  of  works  of  improvement  which  had  been  heretofore  aathorized, 
and  requuing  the  examination  and  survey  of  other  localities.  The  assignment 
of  officers  to  the  charge  of  these  works  and  the  progress  of  the  operations,  so  far 
as  reports  had  been  received,  was  also  presented. 

Subsequent  thereto,  in  accordance  with  the  requirements  of  the  act  referred 
to,  "  at  the  earliest  practicable  time  to  report  to  Congress  the  result  of  any 
survey  or  re-survey,  with  the  plan  adopted  and  the  items  of  expenditure  under 
said  plan,  and  *  *  *  of  all  action  taken  under  the  provisions  of  this  act, 
*  *  *  make  such  a  report  at  the  commencement  of  every  session  of  Congress 
until  the  works  herein  provided  for  shall  all  be  completed,"  a  special  report  was 
made  to  the  Secretary  of  War  on  the  26th  of  January,  1867,  which  was  submitted 
to  Congress  and  is  found  in  printed  Executive  Document  56,  House  of  Representa- 
tives, thirty-ninth  Congress,  second  session.  It  embraces  reports  upon  sixty- 
three  works  of  improvement,  both  of  rivers  and  harbors. 

A  special  report  upon  the  survey,  examination,  and  improveinent  of  the  Upper 
Mississippi  river  and  its  tributaries,  covering  a  length  of  river  course  of  more 
than  one  thousand  miles,  was  submitted  on  the  29th  of  January,  1867,  was 
printed,  and  is  found  in  Executive  Document  58,  House  of  Representatives, 
thirty-ninth  Congress,  second  session. 
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The  following  reports  were  also  enbmitted,  namely : 

Upon  the  harbors  of  Pere  Marquette  and  Pentwater,  on  Lake  Michigan,  on 
the  2d  of  Febmary,  1867,  printed  Executive  Document  70,  House  of  Repre- 
seotatiyes,  thirty-ninth  Congress,  second  session. 

Upon  the  harbor  of  Ontonagon,  Lake  Superior,  on  the  5th  of  February,  1867  ; 
printed  Executive  Document  80,  House  of  Representatives,  thirty-ninth  Con- 
gress, second  session. 

On  the  survey  and  improvement  of  the  Des  Moines  and  Rock  Island  rapids 
of  the  Mississippi  river,  on  the  5th  of  February,  1867,  printed  Executive  Docu- 
ment 79,  House  of  Representatives,  thirty-ninth  Congress,  second  session. 

On  the  survey  and  improvement  at  Hell  Gat^,  New  York,  on  the  9th  of  Feb- 
mary, 1867,  printed  Executive  Document  90,  House  of  Representatives, 
thirty -ninth  Congress,  second  session. 

On  the  survey  and  improvement  of  the  Kennebec  and  Penobscot  rivers, 
Maine,  printed  Executive  Document  91,  House  of  Representatives,  thirty-ninth 
Congress,  second  session. 

On  the  survey  and  improvement  of  Plattsburg  harbor,  New  York,  on  13th  of 
February,  1867,  printed  Executive  Document  89,  House  of  Representatives, 
thirty-ninth  Congress,  second  session. 

On  the  encroachments  upon  the  harbor  of  New  York,  on  the  15th  of  Febru- 
ary, 1867,  printed  Executive  Document  28,  Senate,  thirty-ninth  Congress, 
second  session. 

On  the  survey  and  improvement  of  Rock  river,  Illinois  and  Wisconsin,  on 
the  11th  of  April,  1867,  printed  Executive  Document  15,  House  of  Represen- 
tatives, fortieth  Congress,  first  session. 

On  the  survey  and  improvement  of  Illinois  river,  Illinois,  on  the  13th  of  May, 
186T,  printed  Executive  Document  16,  House  of  Representatives,  fortieth  Con- 
gress, first  session. 

In  addition  to  the  foregoing,  special  reports  were  made,  but  not  printed,  upon 
the  survey  and  improvement  of  the  following  localities,  in  obedience  to  resolu- 
tions of  the  Senate  or  House  of  Representatives,  or  on  the  call  of  the  committees, 
namely : 

On  the  harbor  at  Point  Sal,  California,  on  .the  Ist  of  February,  1867. 

On  the  practicability  of  steamboat  navigation  from  Chesapeake  Bay  to  Lake 
Ontario,  and  estimate  for  a  survey  of  the  route,  on  the  7th  of  February,  1867.' 

On  the  works  necessary  for  the  preservation  and  improvement  of  Boston 
harbor,  on  the  11th  of  Febmary,  1867. 

On  the  improvement  of  Kalamazoo  river,  Michigan,  on  the  13th  of  Febru- 
ary, 1867. 

On  the  improvement  of  Willamette  river,  Oregon,  on  the  14th  of  February, 
1867. 

On  the  survey  of  Galveston  harbor,  Texas,  on  the  16th  of  February,  1867. 

On  the  increased  depths  to  be  given  to  the  harbors  ou  the  lakes,  to  admit 
vessels  drawing  fourteen  feet  water,  on  the  19th  of  February,  1867. 

On  the  changes  in  the  channel  of  Potomac  river,  from  Georgetown  to  Green- 
leafs  Point,  on  the  21st  of  February,  1867. 

On  the  selection  of  a  portion  for  a  breakwater  or  harbor  of  refuge  at  Block 
island,  Rhode  Island,  on  the  23d  of  February,  1867. 

The  information  furnished  in  the  above  reports  resulted  in  the  appropriation 
of  funds  for  the  improvement  of  the  harbors  or  rivers  which  formed  the  subject 
of  those  communications,  or  in  the  provision  for  surveys  or  examination  of  other 
localities,  with  a  view  to  their  improvement. 

Measures  were  taken  immediately  upon  the  passage  of  the  act  of  Congress, 

approved  March  2,  1867,  for  the  execution  of  its  provisions,  and  the  results  of 

these  measures  as  well  as  the  progress  of  the  works  appropriated  for  in  June, 

1866,  are  embraced  in  these  reports,  so  far  as  the  information  has  been  obtained. 

2  w ^VoL  ii 
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Special  communications  will  be  made  upon  the  soryeys  in  progress,  but  not  com- 
pleted, as  soon  as  the  reports  are  received. 
The  surveys  are : 

1.  For  a  ship  canal  connecting  Lakes  Erie  and  Ontario,  under  the  charge  of 
Brevet  Colonel  C.  E.  Blunt. 

2.  Of  the  Ohio  river,  in  connection  with  its  improvement,  in  charge  of  Mr. 
W.  Milnor  Roberts,  United  States  civil  engineer. 

3.  For  a  ship  canal  around  the  falls  of  the  Ohio,  in  charge  of  Brevet  Major 
General  G.  Weitzel. 

4.  Of  the  Tennessee  river,  in  charge  of  Brevet  Major  General  G.  Weitzel. 

5.  Of  the  Illinois  river,  with  a  view  to  its  improvement  and  to  its  connection 
by  a  ship  canal  with  Lake  Michigan,  in  charge  of  Lieutenant  Colonel  and  Brevet 
Major  General  J.  H.  Wilson. 

6.  Of  the  Mississippi  river,  above  Rock  Island  rapids,  with  a  view  to  its  im- 
provement, and  between  St.  Paul  and  St.  Louis,  with  a  view  to  the  location  of 
bridges,  and  above  the  falls  of  St.  Anthony,  &c.,  in  charge  of  Brevet  Major 
General  G.  K.  Warren. 

7.  Of  the  harbor  of  Port  Clinton,  Ohio,  in  charge  of  Brevet  Major  General 
T.  J.  Cram. 

8.  Of  the  Connecticut  river,  between  Hartford  and  its  mouth,  in  charge  of 
Brevet  Colonel  D.  C.  Houston. 

9.  At  Blo6k  island,  in  the  State  of  Rhode  Island,  with  a  view  to  a  harbor  of 
refuge,  in  charge  of  Brevet  Colonel  D.  C.  Houston. 

10.  At  Reedy  island  and  Listen  Tree,  in  Delaware  river,  in  charge  of  Lieu- 
tenant Colonel  Charles  S.  Stewart. 

11.  Of  the  Potomac  river,  in  the  District  of  Columbia,  in  charge  of  Brevet 
Brigadier  General  N.  Michler. 

12.  Of  the  bay  and  harbor  of  Galveston,  Texas,  in  charge  of  Brevet  Brig- 
adier General  M.  D.  McAlester. 

Further  legislation  is  very  desirable  to  carry  into  eflPect  more  advantageously 
the  provisions  of  the  recent  river  and  harbor  bill.  Serious  difficulties,  delays,  and 
embarrassments  attend  the  execution  of  some  of  the  provisions  of  the  acts  of 
June,  1866,  and  March,  1867,  for  those  objects. 

It  is  suggested  that  the  acts  be  amended  so  as  to  authorize  the  Secretary  of 
War  to  apply  the  sums  appropriated  therein  by  contract  or  otherwise  than  by 
contract,  when  in  his  judgment  it  may  best  subserve  the  interests  of  the  govern- 
ment to  do  so,  and  that  the  same  provii^ioii  be  made  for  the  application  of  any 
sums  that  may  be  appropriated  by  Congress  at  its  approachi;ig  session. 

As  an  illustration  of  the  embarrassments  and  delays  incident  to  the  execution 
of  the  law,  it  is  to  be  observeil  that  the  acts  require  each  class  of  material,  as 
tirnber,  iron,  stone,  and  brush,  and  each  class  of  labor  on  such  material,  as  car- 
pentry, smithery,  masonry,  and  ordinary  labor,  to  be  contracted  for  separately. 
With  every  effort  to  simplify  the  work  and  reduce  the  number  of  classes,  especi- 
ally those  of  labor,  it  has  been  found  in  some  instances  impracticable  to  bi  ing 
each  class  together  at  proper  times. 

It  is  to  be  further  observed  that  there  are  cases  where,  from  the  destructive 
effects  of  storms,  or  from  wrecks  in  the  channels,  the*delay  in  procuring  material 
and  labor  for  the  object  by  means  of  contracts,  after  soliciting  proposals  by  ad- 
vertisements, leads  to  serious  injuries  to  the  works. 

With  the  exception  of  some  of  the  greater  works  of  improvement,  there  has 
been  but  little  xipm petition  pjanifested  hy  bidders. 

The  objections  to  the  exclusive  use  of  the  contract  system  in  carrying  on 
these  improvei^ents  yrete  presented  in  some  detail  in  the  last  annual  report,  and 
particularly  in  a  report  to  the  3t;crelary  of  War  of  January  24th,  1867,  on  a  letter 
from  the  chairman  of  tlie  Committee  on  Commerce  of  the  Senate. 

It  will  be  found,  by  reference  to  f he  reports  appended  hereto,  that  further  ex- 
perience does  not  diminish  the  difficulties. 
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The  number  of  copies  of  tlie  reports  emanating  from  these  headquaiiters  upon 
subjects  purely  of  engineering  nature,  and  ordered  to  be  printed,  allotted  by  law 
for  its  use  and  for  distribution  to  officers  and  agents,  is  too  small  for  the  intended 
purposes.  It  is  therefore  recommended  that  the  Superintendent  of  Congressional 
rrinting  be  directed  by  resolution  to  increase  the  number  from  one  hundred  copies, 
(the  number  now  allowed  by  law,)  to  two  hundred  copies. 

There  is  herewith  submitted  a  summary  of  the  operations  at  each  of  the 
localities  where  surveys  and  improvements  are  in  progi*ess,  showing  the  progress 
of  the  work  since  the  last  annual  or  special  report  was  rendered,  up  to  tlie  close 
of  the  fiscal  year,  and  containing  recommendations  for  farther  appropriations  for 
carrying  into  effect  the  improvements  authorized  by  Congress. 

The  reports  of  the  engineers  in  charge  of  the  improvements,  made  in  accord- 
ance with  the  following  circular,  and  with  the  requirements  of  the  law,  are  also 
appended.  Attention  is  respectfully  invited  to  them  for  full  details  of  the  work 
during  the  last  fiscal  year : 

[CircularNo.il.] 

Enginbbr  Department, 

WasAingUm,  June  10,  1867^: 

Your  annual  report  of  progress  in  all  works  of  river  and  harbor  improvements^ 
and  surveys  in  your  charge,  must  be  transmitted  so  as  to  reach  this  department 
by  the  15th  of  September  next,  and  should  be  accompanied  by  a  brief  or  synopsis 
of  its  contents,  to  be  embodied  in  the  report  of  the  Chief  of  Engineers. 

Your  attention  is  also  invited,  at  the  same  time,  to  sections  2  and  3  of  the  act 
making  appropriations  for  the  repair,  preservation,  and  completion  of  certain 
public  works,  &c.,  &c.,  approved  June  23,  1866,  and  to  section  2  of  the  act  (for 
the  same  purpose)  of  March  2,  1867,  with  the  view  of  reporting  to  Congress,  on 
the  following  points,  to  be  embraced  in  your  annual  reports,  namely : 

1.  Result  of  survey  or  resurvey,  with  plan  adopted,  and  items  of  .expenditure 
under  that  plan. 

2.  The  amount  that  is  required  for  the  entire  and  permanent  completion  of 
each  work  under  your  charge. 

3.  The  amount  that  can  be  profitably  expended  upon  each  work  during  the 
next  fiscal  year.  ^ 

4.  The  collection  district  in  which  each  work  is  located. 

5.  At  or  near  what  port  of  entry,  li^ht-house,  or  fort,  each  work  is  located. 

6.  What  amount  of  revenue  was  collected  at  the  nearest  port  of  entry  to  each 
work  for  the  last  fiscal  year. 

7.  As  far  as  practicable,  what  amount  of  commerce  and  navigation  would  be 
benefited  by  the  completion  of  each  particular  work. 

8.  Abstract  of  proposals  for  each  work,  with  names  of  bidders. 

9.  Abstract  of  contracts  for  each  work,  with  names  of  contractors. 

10.  Abstract  of  contracts  for  each  class  of  materials  or  labor  for  each  work. 
Where  the  nature  of  the  work  is  such  as  not  to  admit  of  permaiyent  comple- 
tion, a  plan  and  estimate  should  be  submitted  as  to  the  perpetual  annual  expen- 
diture required  to  maintain  the  harbors  and  rivers  in  the  condition  contemplated 
in  the  plan  of  improvement ;  or,  if  the  maintenance  of  the  improved  condition 
does  not  require  an  annual  expenditure,  then  the  probable  periods  at  which  the 
preservation  of  the  works  and  maintenance  of  depth  of  water  will  require  expen- 
ditures of  money,  and  the  amount  of  such  expenditure. 

A.  A.  HUMPHREYS, 
Chief  of  Engineers,  Major  GeneraL 
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LAKE  HABBORS. 
HARBORS  ON  LAKES  SUPERIOR  AND  MICHIGAN. 

Officer  in  charge  Brevet  Colonel  J.  B.  Wheeler,  major  corps  of  engineers, 
who  has  assigned  the  officers  under  his  orders  to  the  following  dnties  : 

Captain  A.  MacKenzie,  corps  of  engineers,  special  superintendent  for  the  har- 
bors of  Black  Lake,  Grand  Haven,  Maskegon,  White  Kiver,  Pentwater,  Pere 
Marquette,  Manistee, < and  Aux  Bees  Scies. 

Captain  D.  P.  Heap,  corjps  of  engineers,  special  superintendent  for  the  harbots 
of  Milwaukee,  Racine,  Kenosha,  Chicago,  Michigan  City,  New  Buffalo,  St. . 
Joseph,  and  South  Haven. 

Lieutenant  J.  B.  Quinn,  corps  of  engineers,  special  superintendent  for  the  har- 
bors  of  Marquette,  mouth  of  Fox  river.  Green  Bay,  Manistee,  Sheboygan. 

Assistant  Henry  Bacon,  social  superintendent  for  the  harbors  of  Superior 
City,  Ontonagon,  and  Eagle  Harbor. 

Assistants  W.  T.  Casgrain  and  W.  H.  Hearding,  engaged  in  surveys  and  the 
preparation  of  maps. 

I. — Lake  Superior, 

1.   SUPERIOR  CITY  HARBOR,  WISCONSIN. 

The  original  plan  contemplates  piers  composed  of  two  rows  of  piles,  fifteen 
feet  apart,  capped  with  timber,  formiDg  a  crib  superstructure,  and  filled  with 
stone ;  an  estimate  for  which  was  submitted  in  the  report  from  this  office  of 
January  26,  1867,  amounting  to  $178,000. 

After  some  delay,  arising  from  the  failure  of  bidders  to  comply  with  their  bids, 
contracts  were  finally  entered  into,  and  the  work  is  now  in  progress. 

Amount  appropriated  by  act  of  March  2,  1867 $63.  000  GO 

Amount  required  for  the  next  fiscal  year 100,  000  00 

(See  Appendix  A  1.) 

2.  ONTONAGON  HARBOB,  LAKE  SUPERIOR. 

The  plan  recommended  for  this  harbor  is  to  extend  two  parallel  piers,  com- 
posed of  cribs  ballasted  with  stone,  from  the  mouth  of  the  river  outward  into 
the  lake,  a  distance  of  2,160  feet  for  the  west  pier,  and  2,340  for  the  east  pier. 
The  direction  of  the  piers  to  be  the  same  as  that  of  the  present  west  pier. 

The  total  estimated  cost  was $292,  801  50 

And  there  was  appropriated  in  1867 97,  600  00 

Amount  required  to  complete  the  work 195,  201  50 

Amount  required  for  next  fiscal  year 97,  600  00 

Contracts  were  entered  into  in  the  latter  part  of  June,  1867. 

(See  Appendix  A  2.) 

3.  EAGLE  HARBOR,  LAKE  SUPERIOR. 

The  plan  proposed  is  to  remove  the  rock  that  forms  a  bar  in  the  entrance, 
and  to  build  breakwaters  from  the  eastern  and  western  points,  in  order  to  narrow 
the  entrance  to  the  harbor. 

There  were  1,803  cubic  yards  of  trap  rock  to  be  removed  in  order  'to  attain 
the  depth  of  14  feet  of  water,  and  1,290  running  feet  of  pier  work  to  be  built 
in  order  to  improve  the  harbor. 

Advertisements  were  inserted  in  the  newspapers  calling  for  proposals  to  do 
the  work. 

The  proposals  were  opened  on  the  20th  of  June,  but  the  price  in  the  lowest 
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bid  for  removing  the  rock  being  nnreasonably  bigb,  all  bids  were  rejected,  and 
proposals  were  again  invited,  and  this  time  for  i*emoving  the  rock  only.  These 
proposals  were  opened  on  the  31st  of  Jnly,  and  the  contract  was  awarded,  the 
work  to  be  commonced  without  delay  and  prosecuted  during  the  winter. 

The  estimate  for  doing  this  was ' 4191,189  86 

There  was  appropriated 65,  000  00 

Amount  required  to  complete  the  work 126, 189  86 

Amount  required  for  next  fiscal  year 66,  000  00 

4.  MARaUBTTB  HARBOR,  LAKB  SUPBRIOR. 

The  contractors  have  commenced  work  npon  the  breakwater,  and  fair  progress 
may  be  expected  during  this  season. 

The  estimated  cost  of  the  improvement  is $385, 129  58 

The  sum  appropriated  is 85,  000  00 

The  sum  that  can  be  profitably  expended  during  the  next  fiscal 

year  is 100,000  00 

(See  Appendix  A  3.) 

II. — Lake  Michigan. 

5.  HARBOR  OF  GRBBN  BAY,  WISCONSIN. 

During  the  present  season  more  than  30,000  cubic  yards  of  earth  and  sand 
have  been  removed,  giving  a  cut  12  feet  deep  across  Grass  island.  It  is 
expected  that  by  the  close  of  the  working  season  a  channel  of  this  depth,  100 
feet  wide,  will  be  opened,  as  well  as  one  of  the  same  depth  from  12  feet  water 
on  the  south  to  12  feet  water  on  the  north  side  of  the  island. 

The  revetment  of  the  cut  Will  be  postponed  until  the  action  of  the  ordinary 
current  and  the  effect  of  freshets  upon  the  new  cut  are  ascertained. 

The  engineer  in  charge  recommends  that  instead  of  sheet-piling,  as  originally 
proposed,  the  cut  across  the  island  and  in  shoal  water  be  revetted  with  close 
piling,  as  more  durable  work ;  and  in  deep  water  on  the  north  side  and  at  both 
ends  of  the  cut,  that  pier  work  composed  of  cribs  ballasted  with  stone  be  used. 

A  decision  upon  this  modification  is  reserved  until  further  information  is 
obtained. 

The  estimated  cost  of  the  present  improvement  was $155,  416  17 

Amount  already  appropriated 75,  500  00 

Amount  required  for  next  fiscal  year 80,  000  00 

(See  Appendix  A  4.) 

6.  HARBOR  OF  MANITOWOC,  WISCONSIN. 

The  plan  adopted  for  the  improvement  of  this  harbor  is  to  extend  two  parallel 

Siers  outward  into  Lake  Michigan  until  a  depth  of  12  feet  is  obtained,  and  to 
redge  the  waterway  between  the  piers  to  the  same  depth.     The  piers  to  be 
composed  of  cribs  ballasted  with  stone. 
This  work  is  under  contract  and  progressing  well. 

At  the  date  of  Colonel  Wheeler's  repurt  there  had  been  expended  $40,324  72 
for  labor  and  materials,  and  576  feet  of  piers  had  been  constructed.  960  feet 
in  all  will  be  completed  during  the  present  season,  provided  the  weather  is 
favorable. 

'ilie  estimated  cost  of  the  work  was $141,  747  82 

Amount  ali-eady  appropriated 97,  000  00 

Amount  necessary  to  complete,  and  required  for  next  fiscal  year. .       45,  000  00 
(See  Appendix  A  5.) 
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7.  HARBOR  OF  8HEB0V0AN,  WISCONSIN. 

The  plan  adopted  for  this  harhor  was  to  extend  the  north  pier  120  feet,  the 
south  pier  320  feet,  and  to  dredge  the  channel  between  the  piers. 

For  this  purpose  there  was  appropriated,  in  1866,  $47,598  91,  and  in  1867 
an  additional  appropriation  was  made  of  $8,000. 

The  greater  part  of  this  sum  has  been  expended  in  completing  the  piers  as 
proposed,  and  tne  work  will  be  finished  this  season. 

The  engineer  in  charge  recommends,  as  a  further  improvement  of  this  harbor, 
that  the  piers  be  extended  into  the  lake  across  the  present  outer  bar,  opposite 
the  entrance  of  the  river.  This  will  require  416  running  feet  of  additional  pier 
work  and  some  dredging,  at  an  estimated  cost  of  $49,000,  which  can  be  profit- 
ably expended  during  the  next  fiscal  year.     This  recommendation  is  approved. 

(See  Appendix  A  6.) 

8.  HARBOR  OP  MILWAUKEE,  WISCONSIN. 

The  only  work  done  at  this  harbor  during  the  present  year  was  the  filling  up 
of  the  cribs  with  stone.  The  stone  having  settled  considerably  through  the 
grillage  bottoms,  or  having  been  taken  away,  it  was  considered  necessary  to 
replace  it. 

The  general  condition  of  the  work,  upon  close  examination,  has  been  found 
to  be  good,  but  there  are  evidences  of  decay — a  necessary  consequence  of  using 
timber  above  the  water  surface.  The  portion  above  the  water  must  be  replaced 
in  the  course  of  a  few  years. 

A  bar  from  the  northward  is  encroaching  upon  the  entrance  of  this  harbor 
and  threatening  to  injure  it  seriously. 

An  extension  of  both  piers  300  feet  would  postpone  for  many  years  the 
injurious  results  now  threatened.  This  extension  is  therefore  recommended  by 
the  engineer  in  charge,  at  a  cost  of  $65,872  80.  Deducting  present  balance  of 
appropriation  on  hand,  $38,354  53,  would  leave,  say  $28,000,  which  could  be 
profitably  expended  during  the  next  fiscal  year.  The  recommendation  is  ap- 
proved. 

(See  Appendix  A  7.) 

9.   HARBOR  OF  RACINB«  WISCONSIN. 

The  plan  for  this  harbor  is  to  extend  both  piers,  composed  of  cribs  ballasted 
with  stone,  until  a  depth  of  15  feet  of  water  is  reached,  and  to  dredge  between 
the  piers  until  12  feet  is  obtained  throughout. 

Due  notice  having  been  given,  the  bids  were  opened,  and  contracts  entered 
into  for  prolonging  the  north  pier  the  required  distance. 

The  engineer  in  charge  recommends  dredging  between  the  piers  to  a  depth  of 
14  feet.  The  estimated  cost  of  this  improvement  was  $84,172  48 ;  the  amount 
appropriated  was  $15,000 ;  amount  required  to  complete  the  work,  $39,172  48  ; 
add  for  additional  dredging,  $5,000 ;  amount  which  can  be  profitably  expended 
during  the  next  fiscal  year,  $45,000.     The  recommendation  is  approved, 

(See  Appendix  A  8.) 

10.   HARBOR  OF  KENOSHA,  WISCONSIN. 

During  the  present  season  the  contractors  have  extended  the  south  pier  352 
feet,  and  will  complete  the  extension  of  the  north  pier  194^  feet. 

A  depth  of  12  feet  has  been  obtained  throughout  the  greater  part  of  the 
water-way,  between  the  pieis,  by  dredging.  The  old  piers  are  in  bad  condition, 
and  require  rebuilding  from  the  water  surface.     The  basin  inside  is  very  shallow. 

The  engineer  in  charge  does  not  consider  it  necessary  to  extend  the  piers 
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ftirtber  at   the  present  time,  but  thinks  it  proper  to  repair  the  old  work  and 
dredge  the  basin  to  the  depth  of  10  feet;  for  which  he  estimates — 

For  repairs  of  old  pier  work §20,  000  00 

For  dredging  required  iu  basin 35,  000  00 

Total 55,  000  00 


He  asks  an  additional  appropriation  for  the  next  fiscal  year  of  $40,000. 
(See  Appendix  A  9.) 

11.    HARBOR  OP  CHICAGO,  ILLINOIS. 

In  1865  the  plan  recommended  by  Colonel  Cram  was  to  extend  the  north 
pier  600  feet,  and  rebuilding  the  south  pier  to  extend  it  610  feet.  Under  the 
expectation  that  110  feet  of  the  northern  extension  would  be  done  by  the  city 
authorities,  his  estimates  were  made  for  adding  490  feet  only  to  the  north  pier. 
The  estimated  cost  for  the  entire  work  was  $88,704,  which  sum  was  appro- 
priated. But,  as  heretofore  reported,  this  amount  was  found  to  be  inadequate 
to  the  whole  work. 

The  extension  of  the  north  pier  was  contracted  for  in  October,  1866.  Before 
work  was  commenced  this  season,  the  Chicago  Canal  and  Dock  Company  sub- 
mitted for  approval  their  project  for  an  entrance  to  their  basin  at  the  end  of  the 
present  north  pier.  This  application  was  favorably  recommended  to  the  Secre- 
tary of  War  from  this  office,  and  the  authority  asked  for  was  granted.  This 
company  have  guaranteed  to  close  in  the  basin  extending  to  th^  north  and  east 
of  the  present  pier  before  the  end  of  the  working  season.  It  is  expected  that 
the  north  pier  will  be  extended  300  feet  before  the  season  closes. 
•  The  engineer  in  charge  recommends  that  this  pier  be  extended  only  300  feet, 
and  that  the  balance  of  the  appropriation  be  expended  upon  the  south  pier,  the 
extension  of  which,  as  proposed,  will  requiire  an  additional  appropriation  of 
$48,000.  This  amount  can  be  profitably  expended  in  the  next  fiscal  year.  The 
recommendation  is  approved.     ^ 

(See  Appendix  A  10  and  A  11.) 

12.  HARBOR  OP  MICHIGAN  CITY,  I.\DIANA. 

It  having  been  satisfactorily  shown  that  the  Michigan  City  Harbor  Company 
bad  expended  $100,000  upon  this  harbor,  as  required  by  Congress  before  the 
appropriation  of  $75,000  could  be  available,  the  work  was  let  on  the  7th  of 
August,  and  the  contractors  are  under  bonds  to  furnish  materials  and  build  not 
less  than  128  running  feet  of  pier  work  this  year. 

The  improvement  proposed  for  this  harbor  is  to  extend  the  northeastern  pier 
288  feet  on  a  line  with  its  present  direction,  extend  the  western  pier  320  feet  on 
a  line  with  direction  of  present  end  crib,. and  dredge  the  channel  between  the 
piers  to  a  depth  of  twelve  feet.  The  dredging  is  done  by  the  steam-dredge 
belonging  to  the  harbor  company,  the  United  States  paying  all  the  running 
expenses. 

The  materials  for  the  piers,  and  labdr,  have  been  contracted  for. 

(See  Appendix  A  12,  A  13,  A  14.) 

13.  HARBOR  OF  NEW  BUFFALO,  MICHIGAN. 

The  sum  of  $60,000  was  appropriated  for  the  improvement  of  this  harbor. 
The  plan  of  improvement  is  that  recommended  by  the  late  Colonel  G-raham, 
United  States  corps  of  engineers,  the  estimated  cost  of  which  was  $384,020. 

Contracts  have  been  entered  into,  and  the  contractors  are  at  work  excavating 
the  cut.     They  will  remove  this  year  not  less  than  50,000  cubic  yards  jof  sand. 
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From  a  recent  ioBpection  of  this  harbor,  the  engineer  in  charge  reports  un- 
favorably upon  the  practicability  of  keeping  it  open,  without  a  large  annual 
expenditure,  after  the  costly  harbor  works  proposed  have  been  completed.  The 
project  will  be  referred  to  a  board  of  engineers  before  the  resumption  of  opera- 
tions in  the  spring. 

Should  the  work  be  continued,  the  sum  requured  for  the  next  fiscal  year  will 
be  $110,000. 

(See  Appendix  A  15.) 

14.  THB   HARBOR   OP  ST.  JOSEPH,  MICHIGAN. 

During  the  present  year  the  old  piers  have  been  repaired,  and  the  south  pier 
extended.  The  extension  was  200  feet,  using  a  pile  foundation  with  rib  super- 
structure, and  filling  the  pier  with  brush  and  stone.  Greater  strength  has  been 
given  to  this  pier  than  was  originally  intended. 

The  engineer  in  charge  recommends  that  the  south  pier  be  extended  700 
feet.  The  cbst  of  this  extension,  using  the  pile  structure,  would  be  849,000  ; 
if  cribs  be  used,  the  cost  will  be  $77,000.  This  extension  is  necessary  for  the 
preservation  of  the  channel.  The  project  is  approved,  and  it  is  recommended 
that  there  be  appropriated,  to  be  expended  during  the  next  fiscal  year,  in  ex- 
tending the  south  pier,  the  sum  of  $77,000. 

(See  Appendix  A  16.) 

15.  SOUTH   HAVEN   HARBOR,  MICHIGAN. 

Contracts  have  been  entered  into  for  material  and  labor  for  the  construction  of 
two  piers,  extending  into  the  lake  a  total  distance  of  640  feet,  and  require  that 
not  less  than  200  feet  shall  be  completed  on  or  before  the  3lst  of  October,  1867. 

Proposals  for  removal  of  the  old  south  pier,  and  for  dredging  the  channel 
between  the  piers,  have  not  yet  been  invited.  The  work  of  improvement  is  pro- 
gressing in  accordance  with  the  plan  proposed  in  the  report  submitted  Jan- 
uary 26, 1867,  for  which  an  estimate  was  presented,  amounting  to  $129,000. 

Amount  appropriated $43,000  00 

Amount  required  next  fiscal  year 43,000  00 

(See  Appendix  A  17.) 

16.   BLACK   LAKE    HARBOR,  MICHIGAN. 

The  plan  of  improvement  is  the  extension  of  the  piers,  and  dredging  the  chan- 
nel between  the  piers.  This  work  has  been  contracted  for,  and  will  be  com- 
pleted in  1868. 

(See  Appendix  A  18.) 

17.  GRAND   HAVEN   HARBOR,  MICHIGAN. 

During  the  present  year  the  south  pier  has  been  extended  192  feet  into  the 
lake,  and  about  500  feet  of  close  piling  has  been  constructed.  The  present 
appropriation  will  complete  the  close  piling  and  the  present  pier. 

The  engineer  in  charge  recommends  that  the  building  of  the  north  pier  should 
not  be  deferred.     This  recommendation  is  approved. 

The  estimated  cost  of  this  pier  is $200,000  00 

Amount  that  can  be  profitably  expended  during  the  next  fiscal  year     75,000  00 

(See  Appendix  A  19.) 

18.   MUSKEGON   HARBOR,  LAKE   MICHIGAN. 

The  plan  proposed  was  to  extend  the  present  piers  to  17  feet  water.  The 
estimated  cost  was  $58,450.  This  amount  was  appropriated,  and  will  build 
the  piers. 
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The  engineer  in  char^  recommends  that  the  upper  portion  of  the  present 
slab  piers  be  replaced  by  a  crib  superstructure,  ballasted  with  stone,  as  the  slab 
pier  is  liable  to  be  burnt.  The  cost  of  this  improvement  is  estimated  at  $64,000. 
There  appears  to  be  no  immediate  necessity  for  this  expenditure.  An  appro- 
priation for  the  next  fiscal  year  is  not,  therefore,  recommended. 

(See  Appendix  A  20.) 

19.  WHITB   RIVER   HARBOR,  LAKB   MICHIGAN. 

The  sum  of  S57,000  was  appropriated  in  1 867  for  the  improvement  of  this 
harbor.  The  plan  adopted  is  to  cut  a  new  channel  across  the  neck  of  land  sep- 
arating the  two  lakes,  at  a  distance  of  1,200  yards  from  the  present  outlet  of 
White  river.  The  contractors  are  at  work,  and  unless  some  unforeseen  diffi- 
culties arise,  the  cut  of  the  proper  width  and  depth  will  be  made  before  the  season 
closes. 

The  estimated  cost  was $170,  530  80 

Amount  appropriated  for  the  present  fiscal  year 57,  000  00 

Amount  required  for  the  next  .fiscal  year 75,  000  00 

(See  Appendix  A  21.) 

20.   PENTWATER   HARBOR,  LAKB   MICHIGAN. 

The  plan  adopted  for  the  improvement  of  this  harbor  was  to  increase  the  width 
of  the  present  outlet  from  76  feet  to  150  feet,  and  to  dredge  to  a  depth  of  12 
feet  throughout  it^  entire  length,  which  involves  the  removal  of  127,028  cubic 
yards  of  earth  and  sand,  and  the  construction  of  2,120  running  feet  of  close  piling 
and  2,560  running  feet  of  pier  work,  at  an  estimated  cost  of  $327,713  40. 

Contracts  for  material,  dredging,  and  building  a  pier  of  768  feet  in  length  have 
been  entered  into. 

Amount  appropriated  for  the  present  fiscal  year $55,000  00 

Amount  required  for  the  next  fiscal  year 100,000  00 

(See  Appendix  A  22,) 

21.   PBRB  MARQUBTTE  HARBOR,  LAKB  MICHIGAN. 

Two  localities  were  proposed  for  the  channel  to  the  inner  lake.  One  the 
present  entrance,  the  other  distant  from  it  nearly  ^  mile. 

The  estimated  cost  was  as  follows,  viz :  Improvement  at  first  or  present 
entrance,  $270,682  16 ;  improvement  at  second  or  new  cut,  $269,136  49. 

As  the  two  estimates  were  equal  in  amount,  and  as  the  sum  appr9priated 
could  be  expended  to  greater  advantage  at  the  present  entrance,  that  locality 
was  adopted.  The  contractors  have  pushed  the  work  with  vigor,  and  have 
placed  14  cribs  in  position  (nearly  450  feet  of  pier  work)  this  season,  and  expect 
to  finish  as  much  more  before  the  season  closes. 

There  was  appropriated  for  the^ present  fiscal  year $50,000  00 

Amount  required  for  next  fiscal  year 75,000  00 

(See  Appendix  A  23.) 

22.   MANISTEE  HARBOR,  MICHIGAN. 

The  plan  of  improvement  adopted  at  this  harbor  was  to  extend  the  south 
pier  in  its  present  direction  960  feet ;  to  commence  the  extension  of  the  north 

Sier,  at  a  point  opposite  the  outer  end  of  the  old  south  pier,  and  extend  it  in  a 
irection  parallel  to  the  south  pier  a  like  distance  of  960  feet,  to  12  feet  water ; 
to  cut  down  all  slab  work  to  the  water  surface,  and  build  crib  work  on  the  old 
foundation. 
Since  the  survey  of  September,  1866,  100  feet  of  the  old  north  pier  has  been 
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washed  away,  causing  a  slight  change  in  plan,  the  north  pier  heing  thrown  20 
feet  further  to  the  north,  and  the  work  upon  it  commenced  at  end  of  old  pier. 

Contracts  have  heen  entered  into  for  building:  and  sinking  24  cribs,  (768  feet 
linear,  in  extension  of  the  north  pier,)  and  not  less  than  8  cribs  to  be  sunk  the 
present  season. 

The  estimate  for  the  completion  of  the  harbor  was $181,000  00 

Appropriation  for  present  fiscal  year 60,000  00 

Amount  required  for  next  fiscal  year 60,000  00 

(See  Appendix  A  24.) 

23.   HARBOR  OF  AUX  BBCS  SCIBS,  MICHIGAN. 

A  resurvey  recently  made  of  this  harbor  shows  that  to  improve  it  as  con- 
templated, by  extending  the  piers  to  a  depth  of  12  feet,  an  additional  length  of 
384  feet  of  crib  work  and  150  feet  of  close  piling  will  be  necessary,  which,  with 
the  increase  of  the  cost  of  dredging  over  that  estimated  for,  will  require  a 
further  appropriation  of  $48,000. 

Contracts  were  entered  into,  and  the  work  has  progressed  very  satisfactorily. 
It  is  expected  by  the  end  of  the  season  that  the  cut  will  be  completed,  the  ctian- 
nel  close  piled,  and  480  feet  of  cribs  constructed. 

Whole  estimated  cost  of  work  resulting  from  resurvey 8146,400  00 

Amount  already  appropriated 98,541  00 

Amount  required  to  be  appropriated  for  next  fiscal  year 48,000  00 

(See  Appendix  A  25.) 

24.    SURVEY  OF  MICHrUAN    CITY  HARBOR,  INDIANA. 

This  harbor  was  surveyed  in  April,  1867,  by  Captain  A.  MacKenzie,  United 
States  engineers,  and  a  tracing  of  the  map  of  the  harbor,  with  his  report  upon 
the  condition  of  the  piers  and  other  works,  has  been  received. 

25,  SURVEY  OF  RACINE  REEFS,  HARBOR  OF  RACINE,  WISCONSIN. 

The  object  of  this  survpy  was  to  ascertain  the  practicability  and  necessity  of 
constructing  a  light-house  and  breakwater  on  the  reefs. 

The  survey  was  attended  with  difficulty  and  expense.  The  reef  is  nearly 
two  miles  from  the  entrance  to  the  harbor,  and  is  exposed  to  the  open  waters  of 
the  lake.  It  is  a  dangerous  obstacle  to  navigation ;  a  season  rarely  passes  with- 
out vessels  running  upon  it.  These  accidents  happen  mostly  to  vessels  not 
bound  to  the  harbor  of  Racine,  but  coasting  near  the  shore. 

The  construction  of  a  light-house  with  breakwater  would  be  costly.  Assum- 
ing as  a  guide  the  light- houses  on  Waugoshance  shoal  and  Skilligallee  rock, 
these  points  being  similar  in  exposure  to  Racine  reef,  the  cost  of  building  a 
suitable  light-house  and  breakwater  around  the  house  is  estimated  at  about 
$175,000. 

Considering  the  large  amount  of  this  first  outlay,  and  the  subsequent  annual 
expenditure  to  keep  it  in  order,  &c.,  the  engineer  in  charge  considers  it  ques- 
tionable whether  the  case  would  justify  the  expenditure,  and  suggests  as  a  sub- 
stitute a  large  can-buoy,  firmly  anchored  on  the  reef,  to  warn  oflF  vessels  during 
the  day,  and  a  combination  of  range  lights  with  the  present  light  at  the  entrance 
to  the  harbor,  and  one  on  Wind  Point,  to  warn  them  at  night.  Some  such  plan 
he  therefore  recommends. 

(See  Appendix  A  26.) 

26.   SURVEY  OF  SAUGATUCK  HARBOR,  MOUTH  OF   KALAMAZOO  RIVER,  MICHIGAN. 

A  report  upon  the  capacity  of  this  harbor  and  plan  of  improvement  are  given 
in  appendix. 
The  engineer  in  charge  states  that  it  will  be  seen  by  reference  to  this  report 
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and  map  that  the  residents  of  that  locality  have  expended  their  means  freely  in 

improving  the  entrance.     The  plan  adopted  by  the  residents  is  to  confine  the 

waters  of  the  river  by  parallel  piers  built  of  slabs,  having  a  direction  8  S3  W. 

The  engineer  in  charge  recommends  the  continuance  of  this  improvement,  so 

as  to  make  this  a  harbor  of  refuge.     To  do  this  these  piers  should  be  extended 

until  a  depth  of  12  feet  of  water  is  reached,  and  the  waterway  between  the 

pjers  should  be  dredged* to  the  same  depth.     The  piers  should  be  built  of  cribs, 

ballasted  with  stone,  and  the  tops  of  the  present  piers  should  be  removed  to  the 

surface  of  the  water,  and  a  crib  superstructure,  filled  with  stone,  placed  thereon. 

The  estimated  cost  is  $202,295    80;   required    for  the   next   fiscal   year 

$67,500.     The  project  is  approved. 

(See  Appendix  A  27.) 

27.   SURVEY  OF  THE  MOUTH  OF  THE  MBNOMONEB  RIVER,  GKEEX  BAY, 

The  survey  of  this  harbor  was  completed  in  August,  and  a  plan  submitted 
for  its  improvement. 

In  consequence  of  the  shifting  sand  bar  across  the  mouth  of  the  present 
channel,  its  improvement  was  considered  impracticable,  and  it  was  therefore 
proposed  to  cut  through  the  neck  of  land  between  Green  bay  and  the  Menomonee 
river,  and  huild  two  parallel  piers  in  a  due  east  direction,  1,375  feet  in  length  on 
the  north,  and  1,275  feet  on  the  south  side,  respectively,  and  to  dredge  a  basin 
inside  the  river  to  a  depth  of  12  feet,  at  an  estimated  cost  of  $252,571. 

In  the  opinion  of  the  engineer  in  charge  commerce  generally  would  not  be 
benefited  by  the  improvement  of  this  harbor. 

(See  Appendix  A  28.) 

III. — Harbors  on  Lakes  Huron  and  Erie,  and  improvement  of  the  St,  Mary^s 
ricer  and  the  St,  Clair  flats. 

Officer  in  charge,  Brevet  Major  General  T.  J.  Oram,  colonel  of  engineers, 
having  under  his  orders  Brevet  Lieutenant  Colonel  F.  Harwood,  captain  corps 
of  engineers,  and  Captain  G.  J.  Lydecker,  corps  of  engineers. 

1.   IMPROVEMBxNT   OF   THE   ST.   MARY'S    RIVER,    MICHIGAN. 

The  contract  for  dredging  the  channel  of  this  river  not  having  been  con- 
cluded xmlil  October  of  last  year,  it  was  not  deemed  practicable  to  commence 
operations  at  so  late  a  period,  and  therefore  the  work  was  not  entered  upon 
until  tiie  opening  of  navigation  the  present  year,  in  June.  Since  that  time  the 
work  has  progressed  very  satisfactorily. 

The  amount  already  appropriated  is $100,000  00 

The  amount  required  for  next  fiscal  year 324,000  00 

(See  Appendix  B.) 

2.   AU  SABLE   RIVER,  LAKB   HURON,   MICHIGAN. 

Proposals  were  advertised  for  this  improvement,  but  no  contract  concluded  up 
to  June  30,  1867. 

Amount  therefore  available  July  1,  $50,000. 

A  closer  estimate  has  been  made  for  completing  this  improvement,  based  upon 
the  bids  already  received,  from  which  the  officer  in  charge,  Brevet  Major  Gene- 
ral Gram,  concludes  the  whole  cost  to  be  $69,367.  Hence,  additional  appropri- 
ation will  be  required  of  $19,367. 

(See  Appendix  B,  B  1,  and  B  2.) 

3.   IMPROVEMENT  OP  THE   MOUTH  OP   THE   SAGINAW  RIVER,  MICHIGAN. 

A  contract  for  dredging  was  made  in  October,  1866,  but  owing  to  the  lateness 
of  the  season  no  work  was  done  until  the  following  May,  when,  owing  to  the 
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dredge-boat  having  been  driven  ashore  in  a  gale,  the  work  was  further  delayed 
until  June  15.  From  that  time  to  June  30,  3,426  cubic  yards  of  very 
hard  material  were  raised,  composed  chiefly  of  hard  condomerate  clay  and 
gravel.  The  engineer  in  charge  reports  that  notwithstanding  the  hardness  of 
the  material,  the  work  is  progressing  very  satisfactorily.  There  is  no  doubt 
that  during  the  present  working  season  a  channel  will  bo  <>pened  to  admit 
vessels  drawing  10  feet  water.  Eventually,  the  portion  to  be  dredged  will  have 
a  depth  of  12  feet. 

No  additional  appropriation  is  required. 

(See  Appendix  B ) 

4.   LAKE   ST.  CLAIR — SAINT   CLAIR   FLATS. 

The  act  of  Congress  of  March  2, 1867,  directed  an  appropriation  of  $150,000 
to  be  expended  upon  a  straight  cut  or  canal  300  feet  wide  and  13  feet  deep, 
from  deep  water  at  the  entrance  of  the  South  Pass,  to  sufficiently  deep  water 
in  Lake  St.  Clair,  a  distance  of  about  one  and  a  half  mile. 

Proposals  were  advertised  for,  but  no  contracts  made  up  to  the  30th  of  June, 
1867.  Since  that  time  contracts  have  been  entered  into  under  new  proposals, 
the  work  to  be  commenced  in  September. 

Amount  available  June  30, 1867 -$229,970  32 

Probable  amount  required  for  the  improvement 428, 754  00 

Additional  appropriation  required,  which  should  be  made  avail- 
able for  the  next  fiscal  year 200, 000  00 

(See  Appendix  B,  and  from  B  3  to  B  18  inclusive.) 

5.   MONROE,  MICHIGAN. 

Contracts  were  entered  into  October,  1866.  The  delivery  of  materials,  and 
the  work  of  repair,  were  carried  on  during  the  winter.  All  the  exterior  under- 
water work  upon  the  south  pier  was  securely  put  in  before  the  spring. 

At  the  end  of  the  fiscal  year  there  had  been  expended  $6,760  06,  leaving 
available,  July  1,  1867,  $24,255  21.  At  the  present  contract  prices  the  cost  of 
the  repairs  and  new  work  will  be  $12,484  30 ;  leaving  a  balance  to  be  applied 
hereafter,  as  circumstances  may  develop,  of  $12,770  65, 

No  additional  appropriation  required. 

(See  Appendix  B.) 

6.   HARBOR   OP   TOLEDO,  MAUMBB    BAY,  OHIO. 

A  contract  for  deepening  the  existing  channel  to  a  depth  of  12  feet,  with  a 
width  of  200  feet,  was  entered  into  October  12,  1866.  Up  to  the  end  of  the 
fiscal  year,  June  30,  16,236  cubic  yards  were  excavated.  Amount  expended  to 
June  30,  1867,  $4,564  62 ;  leaving  available  for  fiscal  year  commencing  July  1, 
$35,435  38. 

In  view  of  the  commercial  importance  of  this  harbor,  it  is  one  of  those  deemed 
necessary  to  be  enlarged  to  an  increased  depth  of  15  feet,  and  a  width  of  300 
feet.  The  officer  in  charge  estimates  for  such  improvement  an  additional  cost  of 
$470,000.  Additional  appropriation  required  for  the  next  fiscal  yeai',  to  carry 
out  this  plan,  $150,000. 

(See  Appendix  B.) 

7.   SURVEY   AND   IMPROVBMBNT   OF   SANDUSKY   RIVER,  OHIO. 

This  survey  has  been  made,  and  a  report  submitted  for  improving  the  naviga- 
tion between  Fremont  and  Sandusky  bay,  by  dredging. 

To  make  a  channel  from  160  to  200  feet  wide,  with  a  depth  of  12  feet,  will 
leqnire  the  excavation  of  185,075  cubic  yards  of  sandy  earth. 
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A  contract  was  entered  into,  upon  favorable  terms,  for  the  work,  to  tlie  extent 
of  the  present  appropriation  of  $20,000.  At  the  prices  of  the  contract,  there  will 
be  required,  to  complete  the  dredging  of  this  channel,  an  additional  appropria- 
tion (which  should  be  appropriated  for  the  next  fiscal  year)  of  $35,000. 

(See  Appendix  B,  and  B  19.) 

8.  SANDUSKY    CITY   HARBOR,  OHIO. 

A  contract  was  entered  into  in  October,  1866,  for  dredging  upon  the  outer  bar. 
The  engineer  in  charge  reports  that  the  weather  has  not  allowed  dredging  in  that 
exposed  place  up  to  the  expiration  of  the  fiscal  year,  June  30.  No  further 
appropriation  required  until  the  effects  of  the  dredging  are  known. 

(See  Appendix  B.) 

9.  VERMILLION   HARBOR,  OHIO. 

Ck)ntract8  for  materials  and  labor  were  entered  into  in  October,  1866.  Amount 
expended  to  end  of  fiscal  year,  June  30,  1867,  $11,987  16;  leaving  a  balance 
available  July  1,  1867,  of  only  $3,328  o8. 

A  more  critical  examination  than  that  made  in  the  winter,  upon  which  the 
estimates  were  based,  disclosed  that  the  old  uuder- water  work  of  the  west  pier 
was  more  damaged  than  it  was  at  first  supposed  to  be,  and  a  cutting  away  of  the 
shore  which  has  taH^en  place  since  a  breach  of  400  feet  has  been  stopped,  requires 
much  work  to  secure  the  pier  at  that  point  from  destruction.  These  items  wiil 
add  $6,511  to  the  cost  of  repair,  which  can  be  taken  from  the  general  fund 
for  "  repairs  and  preservation  of  lake  harbors."  No  additional  appropriation  will 
therefore  be  required. 

(See  Appendix  B,  and  B  20.) 

10.   HURON   HARBOR,  OHIO. 

Contracts  were  entered  into  October  3,  1866,  for  materials  and  labor  for  the 
repair  of  both  piers,  and  for  rebuilding  the  cribs  at  the  extremity  of  the  east  pier. 
The  contractor  having  failed  to  furnish  all  the  timber  required,  new  proposals 
were  advertised  for,  and  a  new  contract  made  June  22,  1867.  The  percentage 
retained  from  the  first  contractor  was  more  than  sufficient  to  make  good  all  loss 
to  the  work  by  his  failure. 

Amount  expended  to  end  of  fiscal  year  June  30,  1867,  $10,960  24;  leaving 
available  July  1,  1867,  $28,039  76 ;  less  amount  of  repairs,  as  per  contract, 
$25,070  15 ;  leaving  a  balance  of  $13,929  85.  No  additional  appropriation  is 
therefore  required. 

(See  Appendix  B.) 

11.    BLACK    RIVBR   HARBOR,  OHIO. 

The  rebuilding  of  the  outer  extremity  of  the  east  pier  has  much  improved  the 
depth  over  the  outer  bar.  In  a  year  or  two  hence  an  expenditure  of  a  few  thou- 
sand dollars  will  probably  be  required  for  stopping  such  holes  as  may  develop 
themselves  in  the  old  under-water  work  of  the  west  pier. 

The  appropriation  of  $10,000,  made  in  1866,  is  still  available  for  repairs.  No 
additional  appropriation  required. 

(See  Appendix  B.) 

12.   CLEVELAND   HARBOR,  OHIO. 

The  principal  part  of  the  east  pier  is  still  occupied  by  a  railroad  company. 
Nothing  will  oe  done  towards  its  repair  until  vacated  by  them.  The  officer  in 
charge  reports  that,  in  consequence  of  the  use  and  abuse  of  this  pier,  it  is  fast 
^ing  to  pieces. 
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Contrafets  for  the  extension  of  both  piers  into  the  lake  were  made  in  October, 
1866,  both  for  material  and  labor. 

During  the  fiscal  year  ending  Jnne  30,  1867,  there  was  expended  from  the 
appropriation  of  1 866,  principally  for  materials,  $8,2 15.  Amount  available  J  uly 
1,  1867,  $0 1,590  45.  Amount  required  to  complete  the  present  plan,  $63,497. 
Additional  amount  required,  $3,691.  This  harbor  is  one  of  those  selected  for 
an  increased  depth,  that  will  admit  vessels  of  14  feet  draught.  The  estimated 
cost  of  this  improvement  is  $39,000.  Additional  appropriation  required  for  the 
next  fiscal  year,  $43,000. 

(See  Appendix  B.) 

13.  GRAND   RIVER   HARBOR,  OHIO. 

The  officer  in  charge  was  instructed  to  make  an  accurate  survey  of  this  har- 
bor, in  order  that  the  question  of  improvement  might  be  more  fully  discussed. 
In  his  report,  transmitting  the  result  of  this  survey,  he  recommended  that  the 
extension  of  the  east  pier  should  be  made  in  a  direction  parallel  to  the  flare  of 
the  west  pier.  This  was  not  approved,  and  instructions  were  given  for  the 
extension  of  the  pier  in  its  present  direction. 

The  work  of  extension  was  put  under  contract  (for  materials  and  labor)  March 
20,  1867.  From  this  time  to  June  30,  1867,  there  has  been  expended,  $3,143  02 ; 
leaving  available  July  1,  1867,  $53,310  22.  The  cost  of  extending  the  east 
pier  320  feet,  according  to  contract,  with  ten  per  ceAt.  for  contingencies,  will  be 
$21,631 ;  leaving  for  dredging  and  further  improvements,  $33,040.  No  addi- 
tional appropriation  will  be  required  for  the  next  fiscal  year. 

(See  Appendix  B,  B  21,  and  B  22,) 

14.   ASHTABULA   HARBOR,  OHIO. 

Contracts  were  entered  into  for  material  and  labor  for  the  repair  of  both  the 
old  piers  October  1,  1866. 

The  thorough  repair  of  the  old  piers  is  estimated  at $11,  838  00 

Amount  expended  up  to  30th  June,  1867 5,  944  03 

Balance  available  July  1,  1867 72,764  29 

Proposals  were  invited  in  May  for  dredging,  but  owing  to  the  terms  of  the 
only  bid  made  it  was  not  accepted.  Some  doubts  as  to  the  character  of  the 
material  to  be  dredged  led  to  the  making  of  borings  similar  to  those  at  Con- 
neaut  harbor.  No  contracts  have  been  entered  into  ;  no  additional  appropria- 
tion required. 

(See  Appendix  B.) 

15.   CONNEAUT  HARBOR,  OHIO. 

Proposals  were  invited  for  dredging  May  17,  resulting  in  a  very  high  bid, 
owing  to  doubts  entertained  by  contractors  as  to  the  character  of  the  bottom. 
Borings  were  therefore  made  to  remove  all  doubt  as  to  the  nature  of  the  bottom. 
These  have  shown  the  rock  to  be  everywhere  more  than  twelve  feet  below  the 
low-water  stage,  and  that  the  material  to  be  dredged  is  sand.  The  ^bove  bid 
being  unreasonably  high  for  this  material,  new  bids  will  be  invited,  at  the  same 
time  advertising  for  materials  and  work  for  the  extension  of  the  west  pier,  as 
far  as  the  amount  available  will  admit. 
Amount  appropriated  for  this  harbor  in  1866  and  1867  for  dredging 

and  for  repairing  old  works ■. $30,  513  00 

Amount  expended  during  the  fiscal  year  ending  June  30 3, 134  81 

Additional  appropriation  required  for  the  next  fiscal  year  to  extend 
the  west  pier  into  twelve  feet  water,  and  to  complete  the  work 

to  the  extent  and  capacity  planned 11,  000  00 

(See  Appendix  B.)  ^ 
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16.   ERIE   HARBOR. 

The  amount  appropriated  for  the  harbor  in  1866  and  1867  was. .  $61,  961  00 
Considerable  time  was  necessarily  consumed  in  perfecting  contracts 
before  the  work  could  be  begun.     Contracts  were  entered  into  on 
the  20th  March,  and  from  that  time  to  30th  June  there  was  ex- 
pended         6,  214  91 

The  cost  of  extending  the  north  pier,  (new  work  )  including  10  per 

cent  for  contingencies,  is  estimated  at j .  •     34,  339  00 

Leaving  available  for  dredging  and  other  purposes 27,  622  00 

The  dredging  upon  the  outer  bar  was  begun  on  the  16th  April,  and  during 
the  month  1,878  cubic  yards  were  removed.  But  from  that  time  to  30th  June 
no  more  dredging  was  done,  in  order  not  to  be  in  advance  of  the  extension  of 
the  north  pier.     The  work  is  progressing  under  the  contracts. 

A  thorough  examination  of  the  old  breakwater,  from  the  south  pier  to  shore, 
built  many  years  ago,  and  of  the  old  north  %nd  south  piers,  has  resulted  in  an 
estimate  from  the  officer  in  charge,  for  the  complete  repair  of  all  the  old  harbor 
works,  of  $33,739,  in  addition,  to  the  amount  already  appropriated  for  the  new 
improvement. 

This  harbor  is  one  of  those  selected  for  an  inc^'eased  depth  that  will  admit 
vessels  of  fourteen  feet  draught. 

The  estimated  cost  of  this  improvement  is $35,  000  00 

Total  additional  appropriation  required  for  the  next  fiscal  year  to 
repair  old  piers  and  increase  the  depth  of  the  channel  for  vessels 

of  fourteen  feet  draught 69,  000  00 

(See  Appendix  B.) 

17.  HARBOR  OP  DUNKIRK,  NEW  YORK« 

Contracts  for  the  work  on  the  west  pier  have  been  entered  into  and  the  work 
commenced. 

Owing  to  the  length  of  time  required  to  collect  materials  not  more  than  three 
hundred  feet  can  be  built  this  season. 

Amount  available  for  the  harbor  June  30 $100,  000  00 

Additional  appropriation  required  for  the  next  fiscal  year. 50,  000  00 

(See  Appendices  B,  B  23,  and  B  24  ) 

18.  BUFFALO  HARBOR. 

Colonel  and  Brevet  Major  General  Cram  has  submitted  a  report  and  plan  of 
improvement  for  this  harbor  in  which  he  proposes  : 

1.  To  repair  and  protect  the  existing  north  and  south  piers. 

2.  To  extend  the  south  pier  three  hundred  to  six  hundred  feet. 

3.  To  remove  two  hundred  to  four  hundred  feet  of  south  end  of  Erie  basin 
breakwater. 

4.  To  construct  a  new  breakwater  in  twenty-five  feet  water,  about  four  thou- 
sand feet  long  and  eight  feet  high,  to  shelter  the  harbor  from  prevailing  winds, 
and  to  secure  a  larger  space  for  refuge. 

5.  To  ascertain,  upon  careful  examination,  the  practicability  of  opening  a 
•hip  channel  from  the  lake  at  Soutb  Cut  directly  to  Buffalo  creek. 

In  order  to  obtain  sufficient  data  to  perfect. this  plan,  numerous  measurements 
and  examinations  into  the  condition  of  the  existing  piers  were  made,  as  well 
as  lines  of  soundings  and  borings  into  the  bed  of  the  lake,  to  ascertain  the 
depth  of  water  and  nature  of  the  bottom  upon  which  the  proposed  structures 
are  to  rest.  These  examinations  have  occupied  Captain  and  Brevet  Lieutenant 
Colonel  Harwood,  under  the  direction  of  General  Cram,  up  to  the  end  of  the 
fiscal  year. 


Digitized  by  VjOOQIC 


32  REPORT  OP  THE  SECRETARY  OP  WAR. 

These  plans  will  be  submitted  to  a  board  of  engineers,  and  in  tbe  mean  time 
tbe  repairs  and  protection  of  the  present  north  and  south  piers  will  be  made, 
and  the  south  pier  will  be  extended  three  hundred  feet,  or  as  far  as  the  present 
appropriation  will  admit. 

The  amount  of  funds  available  for  this  work  on  the  30th  of  June,  1867,  was 
$200,000.    No  part  of  this  appropriation  has  been  expended  up  to  this  time. 

(See  Appendices  B  and  B  25.) 

19.   SKA  WALL   AT  BUFFALO. 

Under  the  appropriations  of  1864  and  1866  the  late  Major  Tardy,  corps  of 
engineers,  commenced  operations  upon  the  sea  wall  in  October,  1864,  and  con- 
tinued the  construction  until  the  close  of  the  working  season  of  1 866.  The 
balance  of  appropriations  remaining  unexpended  is  $23,751  39.  The  further  ex- 
tension of  this  wall  does  not  appear  to  be  required  at  present. 

(See  Appendix  B.)  • 

IV. — Harhon  on  Lakes  Ontario  and  Champlnin, 

Officer  in  charge,  Brevet  Colonel  C.  E.  Blunt,  lieutenant  colonel  corps  of 
engineers,  having  under  his  orders  Brevet  Major  G.  J.  Allen,  captain  corps  of 
engineers. 

1.   IMPROVEMENT  OP  OLCOTT  HARBOR,  (EIGHTBEN-MILE  CREEK,)  NEW  YORK. 

Contracts  for  this  object  have  been  entered  into.  The  plans  proposed  and 
approved,  and  which  will  be  partially  carried  out  ^th  the  amount  now  avail- 
able, contemplate  the  construction  of  two  parallel  piers,  2U0  feet  apart,  and  1,000 
feet  each  in  length,  and  dredging  to  give  ten  feet  of  water. 

The  engineer  in  charge  states  in  his  report  that  the  commencement  of  opera- 
tions at  this  place,  as  well  as  at  all  other  harbors  on  Lakes  Ontario  and  Champ- 
lain,  has  been  seriously  dela}  ed  by  the  difficulties  and  obstacles  arising  from 
the  provisions  of  the  law,  which,  instead  of  facilitating  the  speedy  and  economical 
execution  of  the  works  for  which  appropriations  have  been  made,  have  had  pre- 
cisely the  opposite  effect. 

Amount  appropriated  at  last  session  of  Congress $60,  000  00 

Amount  required  for  completion  of  work 118,  000  00 

Amount  required  for  next  fiscal  year 58,  000  00 

(See  Appendix  C.) 

2.  IMPROVEMENT  OP  OAK  ORCHARD  HARBOR,  NEW  YORK. 

Within  the  entrance  of  Oak  Orchard  creek  there  is  a  depth  of  eighteen  feet, 
and  piers  constructed  some  years  ago  made  a  good  harbor  of  refuge  for  vessels. 
These  piers,  being  much  decayed,  require  repair,  and  some  dredging  is  needed 
of  a  bar  which  has  formed  since  the  injury  to  the  piers  occurred.  Contracts 
for  these  objects  have  been  entered  into. 

Amount  appropriated  at  last  session  of  Congress,  $87,000.  No  further 
appropriation  is  deemed  necessary. 

(See  Appendix  C.) 

3.  IMPROVEMENT  OF  HARBOR  AT  CHARLOTTE,  (MOUTH  OF  GENESEE  RIVER,) 

NEW  YORK. 

The  rebuilding  of  the  west  pier  was  continued  during  the  fall  of  1866,  under 
partial  contracts  already  reported.  The  completion  of  this  reconstruction  and 
of  that  of  the  east  pier  have  been  provided  for  by  contracts  made  late  in  the 
present  working  season,  by  the  close  of  which  the  work  on  the  west  pier  will 
be  finished,  and,  it  is  hoped,  some  progress  made  upon  the  east  pier. 
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Tbe  last  appropriation  (in  1866)  was  supposed  to  be  sufficient  for  all  neces- 
sary improTements  at  this  point;  but  the  data  furnished  by  the  work  already 
executed,  and  the  terms  of  the  contracts  for  the  remaining  work,  render  it 
probable  that  a  small  additional  sum  will  be  required. 

Amount  appropriated  in  1866 $75,  607  80 

Additional  amount  required  for  the  next  fiscal  year 10,  000  00 

(See  Appendix  0.) 

4.   SURVEY   AND   EXAMINATION   AT   PDTNEYVILLB,  NJBW   YORK. 

This  was  made  in  June,  1867.  To  make  a  harbor  here  (there  being  now  none 
worthy  of  the  name)  will  require  the  construction  of  two  piers,  850  and  900  feet 
long,  and  32,000  cubic  yards  of  dredging,  the  cost  of  which  is  estimated  at 
$87,000. 

(See  Appendix  G.) 

5.   IMPROVEMENT  OF  BIG  SODUS  HARBOR,  NEW  YORK.  * 

The  work  of  rebuilding  the  west  pier  and  dredging  the  channd,  under  con- 
traetfl  made  and  reported  last  year,  was  commenced  late  this  working  season,  by 
the  end  of  which  it  is  expected  that  six  hundred  feet  of  pier  will  be  rebuilt,  and 
a  channel  eighty  feet  wide  dredged  to  twelve  feet  at  low  water.  A  contract  for 
dredging  under  the  last  appropriation  has  been  made,  and  some  work  will  be 
done  under  it  this  year.  Contracts  for  the  reconstruction  of  the  remainder  of 
the  piers  will  be  made  in  time  for  next  season's  work.  It  is  thought  that  the 
sum  now  available  will  be  sufficient  to  complete  the  necessary  improvement. 

Amount  appropriated  at  last  session  of  Congress,  $80,000.  No  further  ap-- 
propriation  is  required. 

(oee  Appendix  C.) 

6.   IMPROVEMENT   OP   LITTLE   SODUS   HARBOR,  NEW   YORK. 

The  dredging  of  the  channel  and  extension  of  the  west  pier,  for  which  con- 
tracts were  made  and  reported  last  year,  have  progressed  during  the  season  of* 
1867,  at  the  end  of  which  it  is  expected  that  four  hundred  and  fifty  feet  of  new 
pier  will  be  finished,  and  a  cut  eighty  feet  wide,  with  twelve  feet  water,  made 
in  the  channel.  A  contract  has  been  made  for  dredffing  under  the  new  appro- 
priation, and  work  has  been  commenced.  Contracts  for  the  further  extension  of 
the  pier  will  be  made  in  time  to  resume  the  work  next  spring.  A  short  east 
pier  (about  two  hundred  and  fifty  feet)  is  deemed  advisable  to  define  the  channel ;. 
and  the  closure  (by  a  cheap  crib  work)  of  the  opening  between  the  present  pier 
and  the  west  shore  of  the  entrance  is  considered  necessary. 

A  moderate  appropriation  is  needed  for  these  objects,  which,  when  accom- 
plished, will  complete  all  that  is  necessary  at  this  harbor  until  the  decay  of  the 
part  of  the  wooden  piers  above  water  requires  their  repair. 

Amonut  appropriated  at  last  session  of  Congress $50,000  00 

Additional  amount  required  for  completion  of  work 2^,000  00 

Amonnt  required  for  next  fiscal  year 25,000  00 

(See  Appendix  C.) 

7.   IMPROVEMENT  OF   OSWEOO   HARBOR,  NEW   YORK. 

The  dredging  of  the  harbor  and  repairs  of  the  United  States  pier  have  been 
continued  during  the  year,  under  contracts  heretofore  reported.  The  dredging 
BO  fkr  executed  has  rendered  available  for  vessels  a  part  of  the  pier  and  west 
portion  of  the  harbor.  The  revenue  cutter  will  now  oe  enabled  to  winter  here, 
which  has  not  been  possible  for  some  years.  The  dredging  will  be  continued 
3  w ^Vol.  ii 
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and  can  be  nearly  completed  under  a  new  contract  already  made.  The  pier  will 
probablj  require  an  annual  expenditure  to  maintain  it  in  servAeable  condition. 
For  tbis  repair  and  the  completion  of  the  dredging,  an  additional  appropriation 
is  asked. 

Amount  appropriated  at  last  session  of  Congress $60,000  00 

Amount  required  annually  for  United  States  pier 12,000  00 

Amount  required  for  next  fiscal  year  for  completion  of  dredging  and 

maintenance  of  pier 25,000  00 

(See  Appendix  C.) 

8.  IMPROVBMBNT   op  OGDENSBURO   HARBOB,  new   YORK. 

The  special  board  of  engineers,  of  which  Colonel  and  Brevet  Brigadier  General 
H.  Bache  was  president,  convened  in  June,  1 867,  for  the  purpose  of  considering 
the  plans  proposed  for  the  improvement  of  this  harbor,  after  full  examination 
reported  in-  favor  of  expending  the  whole  appropriation  in"  dredging.  Their 
leport  has  been  approved,  and  a  contract  entered  into  under  which  some  work 
is  expected  to  be  done  this  season. 

The  amount  appropriated  at  the  last  session  of  Congress  ($40,000)  is  sufficient 
for  the  work  at  tnis  point,  and  no  further  sum  is  asked  for. 

(See  Appendix  0  and  C  1.) 

9.  IMPROVBMBNT  OP  PL4TTSBURG  HARBOR,  NBW  YORK. 

The  repair  of  the  breakwa^fer  above  low  water,  decided  upon  last  year,  has 
been  contracted  for,  and  will  probably  be  completed  in  1867.  -  The  reconstructed 
work  will  be  somewhat  narrower  than  the  old,  and  the  cost  will  be  rather  less 
than  the  original  estimate.  The  shoal,  reported  to  exist  as  long  ago  as  1864, 
has  been  surveyed.  A  special  report  relating  to  it  has  been  made  to  tliis  office. 
This  shoal  should  be  removed,  as  it  is  a  serious  injury  to  the  harbor.  For  this 
purpose  an  appropriatiitn  of  $20,000  is  required  for  the  next  fiscal  year. 

(See  Appendix  C  and  C  2.) 

Improvement  of  Burlington  harbor,  Vermont — Extension  of  breakwater.  . 

A  special  board  of  engineers,  of  which  Colonel  and  Brevet  Brigadier  General 
H.  Bache  was  president,  recommended  (in  June,  1867)  the  extension  of  the 
present  breakwater  northward  in  a  line  parallel  to  the  shore. 

The  extension  (by  crib  work,  ballasted  with  stone)  should  be  1,500  feet  in 
length.     Contracts  for  this  work,  as  far  as  the  available  amount  will  permit, 
have  been  entered  into,  (in  August,)  and  it  is  hoped  something  may  be  done 
this  season. 
Amounts  appropriated  at  last  and  preceding  sessions  of  Congress,  $107,  672  20 

Additional  amount  required  for  completion 225,  769  80 

Amount  of  appropriation  required  for  next  fiscal  year 100,  000  00 

(See  Appendix  C  and  C  3.) 

Increased  depth  of  lake  harbors. 

In  answer  to  an  inquiry  by  the  Committee  on  Commerce  of  the  Senate, 
in  relation  to  the  increase  of  depth  of  harbors  on  the  lakes  to  admit  vessels 
drawing  fourteen  feet,  a  report  was  submitted  to  the  Secretary  of  War  on  the 
19th  day  of  February,  1867,  recommending  certain  harbors  for  such  increased 
depth,  and  the  estimated  cost  for  the  improvement.  A  copy  of  the  report, 
-accompanied  by  reports  of  each  of  the  engineers  in  charge  of  the  harbor 
works  is  herewith  appended. 

(See  Appendix  C  4.) 
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Swrveifi  and  improvement  of  the  upper  Mississippi,  Minftesota,  Witcoiuin,  and  " 

Fox  rivers,  Sfc, 

Officer  in  charge,  Major  and  Brevet  Major  Greneral  G  K.  Warren,  corps  of 
engineprs,  assisted  hj  Captain  and  Brevet  Major  G.  E.  Suter,  corps  of  engioeers. 

In  Maj  last,  the  engineer  in  charge,  having  completed  his  duties  as  a  member 
of  the  board  of  engineers  for  considering  the  plan  for  the  improvement  of  the 
Des  Moines  rapids  of  the  Mississippi,  was  directed  to  proceed  to  St.  Louis  and 
Cbcinnati  for  the  purpose  of  examining  steamboats  with  a  view  to  procuring  a 
spitable  one  for  snagging  and  dredging  on  the  upper  Mississippi  and  Wisconsin 
rivers.  Upon  his  return  to  St.  Paul,  in  June,  both  of  the  above  rivers  were 
found  to  be  too  high  for  carrying  on  advantageously  any  portion  of  the  surveys, 
kc,  other  than  ganging,  and  this  was  immediately  commenced. 

Proposals  were  invited  in  June,  first,  for  the  sale  of  ateamboats  to  the  United 
States,  to  be  used  in  dredging  the  sand-bars ;  second,  for  wrecking  the  steamer 
Northern  Light ;  and,  third,  for  removing  snags  and  boulders  from  the  Minne- 
Bota  river,  it  having  become  obvious  that  nothing  could  be  accomplished  this 
season  with  boats  to  be  constructed. 

No  results  having  been  obtained  from  the  invitation  referred  to,  and  other 
efforts  proving  unavailing,  steamboats  were  subsequently  purchased,  and  imme- 
diately put  in  preparation  by  attaching  the  requisite  scrapers,  &c.,  for  the  work 
designed  for  them. 

A  favorable  contract  was  made  for  removing  the  obstructions  from  the  Minne- 
sota river;  and  the  wreck  of  the  Northern  Light  was  removed  by  the  wrecj^er 
belonging  to  the  western  river  improvements,  which  was  directed  to  perform  tfie 
duty,  having  been  sent  to  the  upper  Mississippi  as  a  sanitary  measure. 

The  surveys  of  the  upper  Mississippi  and  Wisconsin  rivers  have  progressed 
satisfactprily,  and  the  latter  will  be  completed  this  season. 

All  of  theSvorks  are  being  urged  forward  as  rapidly  as  is  consistent  with 
Accuracy  and  a  due  regard  for  economy. 

The  engineer  in  charge  asks  an  appropriation  of  $50,000  for  continuing  the 
survey  of  the  upper  Mississippi,  which  has  been  included  in  the  estimate  for 
ezaminatioQ  and  surveys  on  western  and  northwestern  rivers. 

His  estimate  for  'continuing  to  operate  two  snag  and  scraper  boats  on  the  Mis- 
Bbsippi  river  during  the  next  fiscal  year  is  836,000. 

He  further  recommends  the  construction  on  the  Mississippi  river  of  the  dams 
at  Prescott,  at  a  cost  of  $5,000,  and  at  Waconta  chute,  at  a  cost  of  $5,000  ;  and 
on  the  Minnesota  river  of  the  dam  and  lock  at  Little  Falls,  at  a  cost  of  $60,000, 
as  without  this  work  the  benefit  to  be  derived  from  the  removal  of  the  snags  and 
boulders,  which  is  now  going  on,  will  be  imperfectly,  realized. 

The  construction  of  the  dam  and  lock  at  Meeker's  island,  on  the  Mississippi, 
at  a  cost  of  $235,665,  is  also  recoriomended  by  him.  The  items  for  these  con- 
structions have  not  gone  into  the  annual  estimates  from  this  office,  since  the  works 
have  not  yet  been  approved  by  Congress. 

(See  Appendix  D.) 

Improvement  of  the  Des  Moines  rapids,  and  of  tJie  Rock  Island  rapids  of  the 
Mississippi  river — Survey  of  the  Illinois  river,  and  survey  of  the  Rock  river 
in  Wisconsin  and  Illinois, 

Officer  in  charge,  Brevet  Major  General  J.  H.  Wilson,  lieutenant  colonel  thirty- 
fifth  infantry,  having  under  his  orders  Brevet  Lieutenant  Colonel  P.  C.  Haius, 
captain  corps  of  engineers. 

1.  IMPROVBMBNT  OP  THB  DES  MOINES  RAPIDS  OP  THE  MISSISSIPPI  RIVER. 

Acarefnl  survey  of  these  rapids  was  made  during  theautumn  of  1866,  the  results 
of  which,  together  with  the  details  of  the  plan  of  improvement  proposed  by  the 
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officer  in  cbai^e,  were  submitted  from  this  office  and  transmitted  to  Gongress 
February  6,  1867,  and  printed  in  House  document  No.  79,  sec(jtid  session  30th 
Congress. 

In  this  report  the  officer  in  charge  recommended  the  construction  of  a  lateral 
canal,  extending  along  the  Iowa  shore,  from  Keokuk  to  the  village  of  Nasbyille» 
a  distance  of  seven  and  six-tenths  miles,  and  that  the  improvement  should  be  com- 
pleted to  Montrose,  by  making  a  through  cut  two  hundred  feet  wide,  and  five  or 
six  feet  deep ,  along  the  natural  channel  of  the  '*  upper  chain."  That  the  dimensions 
of  the  canal  should  be  as  follows  :  length  seven  and  sixth-tenths  miles  ;  width  on 
Water  surface,  three  hundred  feet ;  depth  at  lowest  stage,  six  feet,  with  two  lift 
locks  and  one  guard  lock,  each  three  hundred  and  fifty  feet  long,  and  eighty  feet 
wide  at  top ;  and  that  the  embankment  should  be  made  twenty  feet  wide  on  top, 
be  carried  up  to  four  feet  above  the  highest  known  flood,  and  be  covered  insiae 
and  outside  and  on  the  top  with  rip-rap  of  broken  stone. 

The  appropriation  of  $500,000,  by  act  of  March  2,  1867,  required  that  thia 
amount  should  be  expended  according  to  such  plan  as  the  Secretary  of  War 
should,  on  the  report'of  a  board  of  engineers,  approve.  Accordingly,  a  board  of 
engineers,  composed  of  the  following  officers  :  Uolonel  J.  N.  Macomb,  corps  of 
engineers,  president ;  Lieutenant  Colonel  and  Brevet  Major  General  J.  H.  Wil- 
son, thirty-fifth  infantry ;  Major  and  Brevet  Major  General  G.  K.  Warren,  corps 
of  engineers ;  W.  Milnor  Roberts,  esq.  United  States  civil  engineer,  and  Captain 
and  Brevet  Lieutenant  Colonel  P.  C.  Hains,  corps  of  engineers,  recorder,  was  con- 
vened at  Keokuk,  Iowa,  April  16,  1867,  which,  after  a  careful  consideration  of 
the  subject,  recommended  certain  changes  in  the  details  of  the  above-mentioned 
pl«n,  viz  :  that  the  embankment  be  reduced  to  ten  feet  in  width  on  the  top,  with 
a  riprap  covering  two  feet  thick,  to  be  carried  two  feet  above  extreme  high  water 
instead  of  four  feet ;  the  prism  of  the  canal  to  be  three  hundred  feet  wide  in 
embankment,  but  reduced  to  two  hundred  and  fifty  feet  in  excavation ;  the  mini- 
mum depth  of  water  to  be  five  feet,  maximum  depth  eight  feet. 

These  recommendations  of  the  board  were  concurred  in  at  this  office,  and  approved 
by  the  Secretary  of  War,  and  the  officer  in  charge  directed  to  proceed  at  once  to 
carry  out  the  plan  adopted.  Accordingly  a  contract  has  been  entered  into  after  due 
advertisement  for  proposals  for  excavating  the  prism,  and  building  the  embank- 
ment of  the  canal.  This  part  of  the  improvement  was  selected  as  the  first  to  be 
commenced,  for  the  reason  that  the  embankment  being,  through  most  of  it8  length, 
in  the  river,  will  require  a  more  uncertain  length  of  time  for  ito  completion,  and 
be  more  liable  to  be  delayed.  After  partial  completion  it  will  afford  protection 
to  the  lock  work  from  damage  by  high  water  or  ice  ;  and,  also,  for  the  reason 
that  the  $700,000  already  appropriated  will  nearly  complete  the  embaukmentt 
leaving  the  locks  and  the  channel  improvement  at  the  *'  upper  chain*'  to  be  pro- 
vided for  by  future  appropriations. 

The  officer  in  charge  estimates  that  81,500,000  will  be  required  for  the 
remainder  of  the  work,  and  reports  that  the  entire  improvement  can  be  econom- 
ically completed  by  the  1st  of  November,  1869,  provided  the  total  sum  required 
be  appropriated  at  the  next  session  of  Congress. 

(See  Appendix  £,  £  1,  E  2,  E  3,  and  E  4.) 

2.   IMPROVEMENT  OF  THE  ROCK  ISLAND  BAPIDS. 

The  act  of  March  2,  1867,  appropriated  $200,000,  which,  in  addition  to 
$100,000  already  appropriated  and  still  unexpended,  gives  $300,000  for  the  . 
prosecution  of  the  improvement. 

The  plan  adopted  is  to  excavate  and  straighten  the  natural  channel,  which 
will  require  about  58,000  cubic  yards  of  rock  excavation. 

A  contract  has  been  entered  into,  the  contractors  being  required  to  remove  at 
least  5,000  cubic  yards  of  rock  per  month.     They  are  to  use  cofferdams,  chis- 
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dft,  er  8tib-aqne<^u$  blasdng,  as  they  may  think  best;  but  all  tools,  implements, 
machinery,  boats,  and  materials  of  whatever  character  most  be  faniiskedat  their 
own  expense,  the  government  paying  only  for  the  work  done. 

As  yet  but  little  has  been  accomplished,  in  consequence  of  continued  high 
water.  Dorinff  the  summer  the  chills  have  been  put  to  woik  on  one  of  the 
upper  reefs  of  Duck  Greek  **  chain,"  and  the  contractors  are  building  a  coffer- 
dam, immediately  below  the  point  at  which  the  chisels  are  working,  for  the 
purpose  of  cutting  through  the  principal  **  chain"  at  that  place. 

The  officer  in  charge  estimates  that  $813,602,  including  the  S300,000  already 
appropriated,  will  be  required,  under  the  plan  adopted,  for  the  entire  and  per- 
laanent  completion  of  this  improvement,  and  that  $513,602  can  be  profitably 
expended  during  the  next  fiscal  year.  He  asks  that  this  sum  be  appropriatea 
ma  soon  as  practicable,  in  order  that  advantage  may  be  taken  of.  every  oppor- 
tunity presented  by  low  water  in  the  river  for  doing  the  work,  and  he  reports 
^at  the  entire  improvement  can  be  completed  by  the  1st  of  November,  1869,  if 
the  necessary  funds  are  provided. 

(See  Appendix  £,  £  5^,  E  6,  and  E  7.) 

3.   SURVBY  PP  THB  ILLINOIS  RIVfiB. 

The  act  of  June  23,  1866,  authorized  the  survey  of  Illinois  river  from  La 
Salle  to  its  mouth.  This  was  made  during  the  autumn  of  1866,  and  a  report 
thereon,  submitted  from  this  office,  transmitted  to  Congress  and  printed  in 
Ex.  Doc.  No.  16,  House  of  Representatives,  fortieth  Congress,  first  session. 

As  the  operations  of  this  survey  were  confined  to  that  part  of  the  country 
lying  below  La  Salle,  it  was  thought  necessary  to  extend  the  survey  to  Lake 
Michigan  before  absolutely  fixing  upon  the  plans  of  improvement.  Accordingly 
a  detailed  and  exhaustive  survey  of  the  country  betyreen  La  Salle  and  Chicago, 
ae  well  as  a  low-water  survey  of  the  river  from  La  Salle  to  its  mouth,  have 
been  undertaken,  and  are  now  satisfactorily  progressing. 

William  Gooding,  esq'.,  civil  engineer,  and  late  chief  engineer  of  the  Illinois 
canal,  was  appointed  (under  the  resolution  of  Congress  in  relation  to  surveys  of 
western  rivers)  to  co-operate  with  Brevet  Major  General  Wilson  in  the  execu- 
tion 'of  these  surveys  and  examinations. 

The  plans  will  be  submitted  as  soon  as  these  surveys  are  finished. 

4.   SUBVBV  OP  ROCK  BIVBB  IN  WISCONSIN  AND  ILLINOIS.     , 

This  survey,  provided  for  by  act  of  June  S3,  1866,  was  iliade  during  the 
autumn  of  1866,  and  a  report  thereon,  with  plans  for  a  system  of  canal  and 
slack-water  navigation,  submitted  from  this  office,  transmitted  to  Congress  April 
11,  1867,  and  printed  in  £x.  Doc.  No.  15,  House  of  Representatives,  fortieth 
Congress,  first  session. 

Lmprovement  of  the  mouth  of  the  Missusippi  river  ;  survey  of  Galveston  har- 
bor, Texas  ;  and  survey  of  Bayou  Manchac  and  Amite  river,  Louisiana, 

Officer  in  charge,'  Brevet  Brigadier  General  <  M.  D.  McAlester,  major  corpfl  of 
engineers,  having  under  his  orders  First  Lieutenants  D.  W.  Payne  and  W.  S. 
Stanton,  corps  of  engineers,  and  First  Lieutenant  John  K<  Heslep,  corps  of 
engineers,  since  deceased. 

1.   IMPROVEMENT  OF  THB  MOUTH  OF  THE  MISSISSIPPI  RIVER. 

The  contractor,  who,  according  to  contract,  was  to  have  formed  a  channel 
across  the  Southwest  Pass,  of  eighteen  feet  depth  and  two  hundred  feet  in  width, 
bv  the  23d  January,  1867,  and  maintain  the  same  three  months,  fs^iled  to  com- 
plete his  dredge-boat  before  the  latter  part  of  March,  1867,  when  he  commenced 
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work.  The  time  for  completing  the  fonnation  of  the  channel  was,  on  his  appli- 
cation, repeatedly  extended  till  the  latter  part  of  May,  1867,  when  it  appearing 
that  owing  to  the  inadequate  and  imperfect  character  of  his  hoat  and  machinery 
he  was  likely  to  accomplish  no  result,  his  contract  was  annulled. 

Surveys  of  the  Southwest  Pass  and  Pass  k  Loutre  were  made  during  the 
spring  months  of  the  year,  with  the  assistance  of  two  parties  of  the  United 
States  Coast  Survey,  kindly  detailed  for  the  purpose  hy  the  superintendent.  The 
examinations  consisted  mainly  in  ascertaining  the  soundings,  the  extent  of  the 
bars  along  the  mid-channel  line,  and  the  character  of  the  surfaces  and  sub-strata 
of  the  bars. 

The  officer  in  charge  of  this  improvement  has  perfected  models^  drawings,  and 
specifications  of  a  dredge-boat  authorized  by  the  joint  resolution  of  Congress 
approved  March  29, 1867,  and  has  advertised  for  proposals  for  constructing  and 
delivering  the  same. 

Pass  k  Loutre  has  been  selected  for  improvement  under  the  appropriation  for 
the  current  fiscal  year,  which,  added  to  the  unexpended  balance  on  hand,  amounts 
to  about  $273,000. 

The  plan  adopted  is  that  of  excavating  and  stirring  up  the  minute  alluvial 
material  by  means  of  double-ender  dredge-boats  fitted  with  an  excavating  screw 
and  an  auxiliary  scraper.  The  light  m^iterial  thus  again  brought  into  a  floating 
condition  will  be  gradually  carried  off  to  deep  soundings  by  the  current  of  the 
river  and  tide  of  the  Gulf.  Owing  to  the  condition  under  which  the  bdrs  are 
formed  and  maintained,  this  work  is  not  susceptible  of  *^  entire  and  permanent 
completion."  After  the  completion  of  the  two  dredge-boats  required  for  the 
work,  an*  annual  expenditure  of  $100,000  will  be  required  for  the  constant  main- 
tenance Qf  a  twenty -feet  channel. 

During  the  next  fiscal  year  $375,000  can  be  profitably  expended  upon  the 
work,  and  is  absolutely  essential  to  its  success^  of  which  $100,000  n  estimated 
for  running  expenses,  repairs,  &c.,  and  $275,000  for  construction  and  delivery 
of  the  second  of  the  two  required  dredge-boats. 

(See  Appendix  F,  F  1,  and  F  2  ) 

2.  SURVEY  OF  GALVESTON   HAllBOR  WITH  A  VIEW  TO   ITS   PRBSBBVATION.  AND 

IMPROVEMENT. 

The  Superintendent  of  the  Coast  Survey  kindly  ordered  one  of  its  parties  for 
the  execution  of  the  survey  under  the  direction  of  the  engineer  officer  in  charge. 
The  survey  was  begun  in  June,  and  assiduously  continued  until  the  breaking 
out  of  sickness,  when  the  party  was  discharged. 

The  survey  will  be  resumed  as  soon  as  the  subsidence  of  the  yellow  fever  will 
permit. 

3.  SURVEY  QP  PASS  AND  BAYOU  MANCHAC,  AND  OP  AMITE  RIVER,  TO  ASCERTAIN 
THE  PRACTICABILITY  OF  STEAMBOAT  NAVIGATION  BETWEEN  THE  MISSISSIPPI 
RIVER  AND  LAKE  PONTCHARTRAIN. 

The  field-work  of  the  survey  was  begun  and  completed  by  First  Lieutenant 
J.  K.  Heslep,  corps  of  engineers,  since  deceased. 

The  reports  and  accompanying  maps  will  be  submitted  at  an  early  day. 
(See  Appendix  F.) 

1.'  Survey  for  a  ship  canal  around  thefalh  of  the  Ohio, 

Brevet  Major  General  6.  Weitzel,  major  corps  of  engineers,  was  placed  in 
charge  of  this  improvement  May  11,  1867,  with  instructions  to  make  a  special 
report  upon  the  saihe  at  the  earliest  day  practicable. 

The  survey  has  been  diligently  prosecuted,  and  is  still  in  progress.  It  will 
probably  be  completed,  and  the  report  submitted  by  the  1st  of  J^bruary  next^ 
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2.  Surwetf  of  Tennessee  river. 

This  survey  is  also  progressing  satisfactorily.  As  soon  as  completed  the  re- 
sults will  be  made  the  subject  of  a  special  report. 

Improvement  of  (he  western  rivers,  excepting  the  Ohio  river* 

Officer  in  charge,  Colonel  J.  N.  Macomb,  corps  of  engineers,  brevet  colonel 
United  States  army,  having  under  his  orders  Brevet  *Major  0.  W.  Howell,  cap- 
tain corps  of  eilgineers. 

The  work*  upon  these  improvements  has  thus  far  been  principally  of  a  prepar- 
atory character.  Three  double-hulled  snag-boats  have  been  contracted  for,  and 
only  await  a  rise  of  water  to  be  launched.  They  embrace  several  important  im- 
provements upon  the  plan  of  those  formerly  in  use,  and  hopes  are  entertained 
of  their  being  very  efficient.  Should  they  meet  these  expectations  and  show  the 
Buperiority  of  the  machinery  provided  for  them,  an  additional  number  will  prob- 
ably be  built. 
Amount  of  funds  made  subject  to  the  requisition  of  the  engineer  in 

charge  on  commencing  this  work,  (uncfer  appropriation  of  23d  of 

June,  1866) , $400,000  00 

Amount  that  will  probably  be  expended  by  the  30th  June,  1868.     325,  000  00 

Leaving  available  on  the  1st  July,  1868  ^ 75,  000  00 

which  th^  engineer  in  charge  recommends  should  be  reserved  as  a  construction 
fond  in  case  experience  should  call  for  any  important  additions  to  the  new  boats 
or  their  machinery  for  removing  snags. 

ExamincUion  and  surveys  on  western  and  northwestern  rivers. 

An  examination  was  made  of  the  Arkansas  river  in  the  winter  of  1866-'67, 

mud  ope  is  now  in  progress  on  the  Missouri  river. 

Amount  of  funds  under  this  head  (from  the  appropriation  of  23d 
June,  1866)  made  subject  to  the  requisitions  of  the  engineer  in 
charge  of  the  western  river  improvements,  as  above $20,  000  00 

Amount  probably  to  be  expended  by  30th  June,  1868 11,  875  00 

Leaving  as  available  on  1st  July,  1868 8,  125  00 

Amount  probably  requured  for  the  fiscal  year  ending  on  the  30th 

June,  1869 $30,  000  00 

From  which  deduct  amount  probably  available 8,  125  00 

Leaving  amount  to  be  appropriated  to  fill  the  estimate  under  head 
of  **  examinations  and  surveys  of  western  and  northwestern 
rivers,"  for  the  fiscal  year  ending  30th  June,  1869 21,  875  00 

to  be  allotted  tp  the  engineer  in  charge  of  western  river  improvements,  as  above. 

Improving  the  Mississippi,  Mi*90urit  and  Arkansas  rivers. 

Undor  this  head  a  wrecking  boat  has  been  purchased  and  6tted  for  the  service 
of  blowing  up  wrecks  encumbering  the  channels,  and  has  thus  far  been  employed 
upon  the  Mississippi  in  working  at  wrecks  near  St.  Louis  and  near  Memphis ; 
but  the  water  proving  to  be  too  high,  it  was  found  nece^isary  to  defer  the  finish- 
ing work  upon  those  wrecks  until  the  recurrence  of  a  low  stage  of  water. 

Whilst  employed  as  above  the  crew  of  the  wrecking  steamer  were  instrumental 
in  saving  life  from  the  wreck  of  the  sinking  steamer  Gov.  Sharkey. 
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The  wreck  of  the  steamer  Northern  Light,  in  Coon  slough,  of  the  upper  Mis- 
sisBippi,  is  reported  as  remoyed,  so  as  to  leave  nothing  of  it  remaining  within 
thirteen  feet  of  the  water  surface  at  low  water. 

Contracts  have  been  made  with  parties  to  work  at  the  removal  of  snags  and 
other  such  obstructions  to  the  navigation  of  the  upper  waters  of  the  Arkansas 
and  Missouri  rivers,  and  one  of  the  large  snag-boats  will  probably  be  worked  in 
the  lower  waters  of  each  of  those  rivers  as  soon  as  posbible. 

Amount  made  subject  to  the  requisitions  of  the  engineer  in  charge .  $366,  666  00 
Total  probable  expenditures  under  this  head  of  appropriation  to 

end  of  fiscal  year  ending  on  30th  June,  1868. 255, 110  00 

Leaving  available  on  1st  July,  1868 Ill,  556  00 

Estimate  for  fiscal  year  ending  on  the  30th  of  June,  1869 $396,  000  00 

Deduct  amount  that  will  probably  remain  on  hand  as  above. ...     Ill,  556  00 

Showing  that  there  will  be  required  to  be  appropriated  under  this 
head  of  '*  Improvement  of  th^  Mississippi,  Missouri,  and  Arkan- 
sas rivers,"  for  the  fiscal  year  ending  on  the  30th  of  June,  1869, 
the  sum  of , 284,  444  00 

(See  Appendix  H,  H  1,  and  H  2.) 

Ohio  river  improvement. 

Engineer  in  charge,  W.  Milnor  Roberts,  United  States  civil  engineer,  who 
was  also  a  member  of  the  board  of  engineers  on  the  improvement  of  the  Des 
Moines  rapids  of  the  Mississippi  river. 

Two  surveying  parties  are  engaged  upon  the  river,  one  in  surveying  between 
Gallipolis  and  Cincinnati,  a  distance  of  about  200  miles ;  another  between  Cin- 
cinnati and  Louisville,  about  145  miles.  Upon  the  completion  of  these  surveys 
the  parties,  should  the  season  permit,  will  proceed  with  the  surveys  between 
Louisville  and  Cairo.  The  object  of  these  surveys  is  to  gather  the  necessary 
detailed  information  respecting  the  pools,  ripples,  shoals,  islands,  &c.,  and  to  pre- 
pare reliable  maps  of  tne  same  for  use  in  the  execution  of  the  projects  of  im- 
provement. 
Estimated  cost  of  the  necessary  examinations  and  surveys  of  the 

Ohio  river  to  the  end  of  the  fiscal  year  June  30, 1808 $22,  000  00 

Of  which  there  was  expended  to  June  30,  1867 6,  677  18 

Leaving  to  be  expended  during  the  fiscal  year  ending  June  30,  '68.       15,  322  00 
Additional  amount  required  for  next  fiscal  year  ending  June  30, 

1869 10,000  00 


Contracts  have  been  entered  into  for  the  delivery  and  putting  in  place  of  stone 
at  the  following  riprap  dams,  viz :  White's  ripple,  Logtown  bar,  Twin  island, 
Captina  inland,  Fish  creek.  Petticoat  bar,  Muskingum  island,  Blennerhasset's 
island,  and  Buffington  island.  It  is  expected  that  these  dams  will  be  completed 
before  the  Ist  of  December,  1867.  Some  of  the  dams  are  advanced  far  enough 
to  cause  a  marked  improvement  in  the  depth  of  water  in  the  channels. 

A  contract  has  been  made  and  the  work  commenced  for  removing  river  obstruc- 
tions,*such  as  snags,  wrecks,  &c.,  at  a  fixed  price  per  day,  the  contractor  furnish- 
ing vessels,  tools,  men,  &c.,  at  his  expense.  This  plan,  which  was  to  some 
extent  experimental,  has,  on  the  upper  Ohio,  so  far  proved  successful  and  advan- 
tageous td  the  government. 

The  engineer  in  charge  estimates  the  cost  of  one  steamer,  &c.,  for  a  full  season 
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of  aeren  months'  work  at  $17,017;  and  estiiiiates  the  total  cost  of  remoring  ob- 

Btructions  from  the  whole  length  of  the  river,  as  fbllows : 

Estimaled  expense  of  one  boat,  &c.,  daring  the  season  of  1867. .  $14,  000  00 

Estimated  expense  of  two  others,  for  two  months,  in  1867 9,  724  00 

Estimated  expense  of  three  boats  daring  the  season  of  1868,  at 

$17,017  each 51,  051  00 


Totol  from  the  beginning  of  1867 i 74.  775  00 


The  known  obstrnctions  in  the  river,  as  reported  in  October,  1866,  consisted  of 
snags  and  snaggy  places,  90 ;  logs  and  loggj  places,  66 ;  wrecks,  46 ;  sunken 
boats,  barges,  &c.,  83;  making  a  total  of  285. 

It  is  considered  important  that  adeqaate  appropriations  should  be  made  for 
continoing  the  present  general  system  of  improvement,  which  is,  in-  brief,  the 
constraction  of  proper  wing-dams,  Jhe  excavation  of  portions  of  certain  bars,  the 
ren^oval  of  rocks  and  numerous  other  obstructions,  a  detailed  statement  respect* 
ing  which  will  be  foond  in  the  report  of  the  superintending  engineer — (Appendix 
I. )  He  states  that  although  accurate  detailed  e^^mates  as  to  the  necessary  ex- 
penditure at  particular  points  cannot  as  yet  be  made,  approximate  estimates  may 
be  made  of  the  probable  cost  of  perfecting  such  works  as  are  likely  to  be  neces- 
sary; that  above  Louisville,  and  especially  above  Cincinnati,  a  nearer  approach 
can  be  made  to  accuracy  than  at  points  below,  owing  to  the  difference  in  the 
regimen  of  the  river;  that  below  Louisville,  the  question  is  complicated  by  the 
river  being  much  wider,  the  fall  and  current  much  less,  and  by  the  formation  of 
extensive  moving  sand  shoals,  the  perfect  control  of  which  has  not  yet  been  at- 
tained. 

The  sum  apportioned  to  the  improvement  of  the  Ohio  river  from  the  appro- 
priations of  1866  and  1867,  is $272,  000  00 

The  superintending  engineer  estimates  the  cost  of  completing  the  present  sys- 
tem of  improvement,  in  addition  to  former  appropriations,  to  be — 

Between  Pittsburg  and  Louisville .^. $473,  000  00 

Between  Louisville  and  Cairo 363,  000  00 


886,  000  00 
And  states  that,  in  his  opinion,  should  the  season  prove  favorable,  the  whole 
work  estimated  for  can  be  finished  by  the  end  of  the  season  of  1868,  provided 
the  appropriation  be  made  in  time  to  admit  of  his  entering  into  contracts  by  the 
Ist  of  April. 

In  view  of  the  fact  that  no  plans  have  yet  been  presented  by  the  engineer  in 
charge  for  the  works  below  Louisville,  excepting  at  one  or  two  points,  and  that 
the  improvement  of  that  portion  of  the  river  is  a  very  difficult  problem,  and, 
further,  that  some  of  the  works  above  L<misville  are  contingent  in  their  character, 
the  whole  amount  of  his  estimate  for  the  Ohig  river  cannot  at  this  time  be  ap- 
proved. It  is  recommended  that  there  be  appropriated  for  the  next  fiscal  year 
the  sum  of  $500,000. 

(Bee  Appendix  I.) 

Improvement  of  the  Patapsco  hdow  Fort  McHenry,  and  of  the  Susquehanna 

below  Havre  de  Grace, 

Officer  in  charge*  Brevet  Lieutenant  Colonel  W.  P.  Craighill,  major  corps  of 
engineers. 

1.   IMPROVEMENT  OP  THE  PATAPSCO  RIVER  BELOW  PORT  M'HEMRY. 

A  resurvey  was  made  of  the  Brewerton  channel  and  of  the  space  east  and 
Bonth  of  Seven-feet  knoU  to  the  Belvidere  shoal. 
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This  survey  was  made  bj  a  Ooaat  Sorvey  partj,  llie  expense  being  borne  hj 
the  appropriation  for  **  examinations  and  surveys  on  the  Atlantic  coast." 

From  the  close  of  the  last  fiscal  year  to  the  close  of  the  working  season  of 
1866,  two  dredges,  were  worked  in  the  Brewerton  channel  below  North  Point, 
where  it  was  found  to  have  filled  up  to  some  extent. 

Jt  has  been  decided  to  dredge  a  channel  two  hundred  feet  wide  to  a  depth  of 
twenty-two  feet  at  mean  low  water,  adhering  to  the  direction  of  the  Brewerton 
channel  until  a  point  is  reached  nearly  opposite  the  Seven-feet  knoll,  and  then 
adopting  a  direction  almost  due  south  to  the  deep  water  of  the  bay. 

The  dredges  and  scows  belonging  to  the  government  reauired  very  extensive 
repairs.  These  were  aearly  completed  June  30. '  Since  that  time  the  dredging; 
has  been  successfully  prosecuted. 

Amount  expended  during  the  year  ending  June  30,  1867 $34,  682  88 

Amount  available  July  1, 1867 *. 55,  793  27 

To  be  expended  up  to  June  30,  1868 55,  793  27 

Appropriation  required  for  year  ending  June^O,  1 869 125,  000  00 

(See  Appendix  K.) 

3.  IMPROVEMENT  OF  THE  NAVIOATION  OP  THE  SUSQUEHANNA  RIVBE  BELOW 

HAVRE  DB  GRACE. 

A  resurvey  has  been  made  of  the  portion  of  this  river  between  Spesutie  island 
and  the  railroad  bridge  near  Havre  de  Grace.  The  survey  was  made  by  a  Coast 
Survey  party,  the  expense  being  borne  by  the  appropriation  for  "  examinations 
and  surveys  on  the  Atlantic  coast." 

It  has  been  decided  to  dredge  a  channel  of  eight  feet  in  depth  and  one  hun- 
dred feet  in  width  nearly  in  the  direction  of  the  channel  dredged  some  years  ago. 
This  channel  had  filled  up  to  a  great  extent,  and  would  doubtless  fill  up  again 
if  no  other  method  of  improvement  than  dredging  were  used.  It  has  been  deter- 
mined, however,  to  construct  a  floating  deflector,  with  the  view  of  throwing  an 
increased  volume  of  water  through  the  channel,  and  thereby  obtaining  a  greater 
depth  of  water  and  greater  permanence  of  condition  in  the  channel. 

Should  the  eflect  of  this  floating  jettee  prove  to  be  as  advantageous  as  it  is 
anticipated,  it  should  be  replaced  by  a  permanent  structure  of  stone.  The  depth 
of  the. channel  should  also  be  increased  by  dredging  to  ten  feet. 

The  dredging  and  construction  are  going  on. 

Amount  available  July  1, 1867 $2fi,  400  00 

To  be  expended  during  the  year  ending  June  30,  1868 26,  400  00 

For  dredging  to  ten  feet  depth  and  making  the  deflector  perma-. 
nent  an  appropriation  will  be  required  for  the  year  ending  June 

30,  1869,  of 50,  000  00 

(See  Appendix  K  1.) 

Constrtiction  of  Delaware  breakwater ,  improvement  of  harhor  of  Marcus  Hook 
and  Chester  harbor ^  and  survBys  of  Reedy  island  and  Liston  Tree  Pointy  in 
Delaware  bay  and  river. 

Officer  in  charge,  Lieutenant  Colonel  C.  S.  Stewart,  corps  of  engineers. 

1.   DELAWARE  BREAKWATER. 

Gontracts  have  been  entered  into  and  work  begun  for  the  completion  of  the 
superstructure.  About  1,200  tons  of  stone  have  been  put  in  position,  and  the 
superstructure  raised  thereby  to  its  full  height  for  a  length  of  115  feet,  leaving 
about  560  feet  in  length  of  the  breakwater  proper  to  be  completed. 

No  work  has  been  done  on  the  ice-breaker. 

The  existing  appropriation  will  probably  be  sufficient  to  complete  the  works 
on  their  present  basis. 

(See  Appendix  L  and  L  l.y 
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2.  HARBOB  OF  MARCUS  HOOK,  PENNSYLVANIA. 

Contracts  were  entered  into  daring  the  year  for  the  repair  of  the  old  piers, 
wharves,  and  landings,  and  others  have  been  made  since  for  the  construction  of 
new  piers  for  the  improvement  of  the  harbor,  l^o  work  had  been  done  at  the 
close  of  the  fiscal  year,  Jane,  1^67,  bat  it  is  now  in  progress. 

The  present  appropriation  will  probably  be  sufficient  to  complete  the  work. 

(See  Appendix  L  and  L  2) 

3.  IMPROVBMBNT  OF  CHBSTBR  HARBOR,  PENNSYLVANIA. 

Proposals  were  invited  and  received,  and  contracts  were  in  course  of  prepara- 
tion for  making  the  necessary  repairs  as  soon  as  practicable  after  the  30th  of 
Jane,  1867.     The  work  is  now  in  progress. 

The  present  appropriation  will  probably  suffice  for  the  completion  of  the  work. 

(See  Appendix  L  and  L  3.) 

4.  THB  SURVEY  OF  REEDY  ISLAND 

Has  been  completed.    The  report  has  not  yet  been  received. 
(See  Appendix  L  4.) 

5.   THE  SURVEY  AT  H8T0N  TREE  POINT. 

Will  be  completed  in  November,  and  the  report  will  be  transmitted  as  soon  as 
received. 
(See  Appendix  L  5.)  ' 

Hudson  river  improvement. — Repairs  of  United  States  dike^  above  and  heiouf 
Albany, —  Commencement  of  re- survey  of  the  river,  toith  tidal  observations 
and  velocities  of  currents. 

Officer  in  charge,  Lieutenant  Colonel  and  Brevet  Major  General  John  Newton, 
•eorps  of  engineers,  assisted  by  Brevet  Lieutenant  Colonel  John  M.  Wilson, 
major  of  engineers. 

The  United  States  dikes  above  and  below  Albany  having  been  found  upon 
examination  to  require  extensive  repairs,  it  w^s  decided  to.  expend  the  appro- 
priation of  1866,  together  with  the  balance  remaining  from  the  allotment  of 
1864,  amounting  in  all  to  S83,00(>,  upon  these  repairs ;  and  notwithstanding  the 
lateness  of  the  season  at  which  wort  was  commenced,  and  the  unusual  number 
of  freshets  which  postponed  active  operations,  considerable  progress  has  been 
made. 

A  farther  appropriation  of  $305,108  was  made  by  act  of  Congress,  approved 
March  2,  1867,  and  before  deciding  upon  the  parts  of  the  plan  of  improvement 
upon  which  it  should  be  expended  ana  the  oraer  of  their  execution,  a  board  of 
engineers,  Colonel  and  Brevet  Brigadier  General  Hartman  Bache  president, 
▼as  convened  in  Albany,  in  May  last,  to  coiisider  the  project  proposed  by 
Brevet  Major  General  John  Newton,  lieutenant  colonel  of  engineers,  the  officer 
in  charge,  which  was  descpbed  in  the  report  of  the  Chief  of  Engineers  of  Jan- 
uary 26,  1867. 

The  board  concurred  in  the  views  of  Greneral  Newton,  and  recommended  that 
the  money  should  be  distributed  throughout  the  entire  distance  from  New  Bal- 
timore to  Troy,  in  such  a  manner  as  to  meet  the  most  pressing  needs  of  navi- 
'  gation,  begini^ng  at  the  New  Baltimore  section. 

The  report  of  the  board  was  approved,  and  the  engineer  in  charge  was 
directed  to  carry  out  its  views. 

A  survey  of  the  river  near  New  Baltimore,  and  also  at  Cuyler's  island  above 
Albany,  was  made  in  May  and  June,  for  the  object  of  locating  correctly  thtf 
vorks  of  improvement  at  those  localities. 


Digitized  by  VjOOQIC 


44  BEPORT  OF  THE  SBCaXTlRT  OF  WAB. 

Tidel  and  current  obaerrations  have  also  been  takei^    A  survey  of  all  that 
portion  of  the  river  which  is  to  be  improved  is  in  progress. 
Amount  required  for  next  fiscal  year,  $152,000. 
(See  Appendix  M  and  Ml.) 

>  EoMmmations  at  Hell  Crate. 

Examinations  were  made  of  Hell  G^te,  and  a  report  and  estimates  for  im- 
proving the  navigation  transmitted  to  Congress  February  12,  1867,  and  printed 
in  Ex.  Doc.  No.  91,  House  of  Bepresentatives,  39th  Congress,  second  session. 

Improvement  of  Westport  harbor,  Connecticut,  Thamei,  Providence,  and  Pauf- 
tucket  rivers,  removal  of  Middle  rock.  New  Haven,  and  survey  of  Rock 
island. 

Officer  in  charge.  Major  and  Brevet  Colonel  D.  0.  Houston,  corps  of  engineers. 

1.   WESTPORT  HARBOR,  CONNBCTIOUT. 

The  original  appropriation  for  this  harbor,  $2,500,  is  entirely  inadequate  to 
making  the  necessary  improvement,  which  should  consist* of  the  repairs  of  the 
breakwater.  Cedar  Point,  the  repair  of  the  walls  of  the  canal  leading  from  the 
habor  to  the  sound,  and  the  excavation  of  the  bed  of  the  canal,  together  with 
the  removal  of  the  obstructions  in  the  channel  of  the  river. 

With  the  funds  at  present  available  the  only  work  that  can  be  done  to  advan- 
tage is  the  repair  of  the  breakwater  and  of  the  walls  of  the  canal,  which  will  be 
proseccrted  this  fall  as  far  as  the  appropriation  will  permit. 

The  amount  required  for  the  improvement  of  the  harbor,  in  addition  to  the 
sum  already  appropriated,  and  wnich  is  required  for  the  next  fiscal  year,  is 
$10,000. 

(See  Appendix  N.) 

2.    REMOVAL  OP  MIDDLB  ROCK,  NEW  HAVBN,  CONNECTICUT. 

The  work  of  removing  this  xock,  which  was  commenced  on  the  13th  of  July, 
1867,  is  progressing  rapidly  and  satisfactorily.  Some  attempts  had  previously 
been  made  to  blow  off  the  top  of  the  rock  by  exploding  powder  placed  on  it. 
This,  however,  failed,  probably  for  the  reason  that  there  was  not  sufficient 
depth  of  water.  Since  then,  holes  have  been  drilled,  cartridges  of  powder  intro- 
duced; and  exploded  by  means  of  a  battery,  with  great  success.  On  commencing 
operations  this  year  the  depth  on  the  rock  at  low  water  was  only  nine  feet.  By 
the  1st  of  September  five  feet  of  the  rock  had  been  removed,  giving  fourteen 
feet  at  low  water. 

To  secure  a  depth  of  seventeen  feet  at  low  water  on  this  rock,  as  originally 
prop'osed,  an  appropriation  will  be  required  for  the  next  fiscal  year  of  ]^  30,000  • 

(See  Appendix  N.) 

3.   IMPROVEMENT   OF   CONNECTICUT   RIVER. 

A  survey  of  this  river  with  a  view  to  its  improvement  is  now  in  progress, 
having  been  commenced  on  the  10th  of  August.  Sufficient  progress  in  the  ex- 
amination has  not  yet  been  made  to  enable  a  determination  as  to  the  precise  na- 
ture of  the  works  that  will  be  necessary.  When  the  survey  is  completed,  and 
the  plans  and  estimates  prepared,  the  report  will  be  submitted. 

(See  Appendix  N.)  , 

4.  IMPROVEMENT   OF  THAMES   RIVER,  CONNECTICUT. 

The  work  of  deepening  the  channel  of  this  river  for  a  distance  of  about  three 
iniles  below  the  city  of  Norwich,  to  obtain  a  depth  of  fourteen  feet  at  high  water, 
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necessitated  a  prelimiiiaiy  survey,- which  was  completed  late  in  1866.    Since 
June,  1867,  dredging  has  been  prosecuted  as  rapidly  as  possible,  and  up  to  the 

Cmt  month,  September,  14,820  cubic  yards  of  material,  mostly  sand,  have 
excavated  and  removed  ^m  the  channel  and  deposited  in  localities  care^ 
folly  selected,  that  it  may  not  find  its  way  back  again  to  the  channel.  This 
liver  is  subject  to  great  ^eshets  in  the  early  spring,  at  which  time  quantities  of 
ice  come  down  from  the  inland  water-courses  of  which  the  Thames  is  the  out- 
let to  Long  Island  sound.  For  this  reason  it  is  deemed  best  not  to  attempt  to 
complete  the  work  this  year,  in  order  that  the  effect  of  the  freshets  may  be  ob- 
served and  the  work  so  directed  cu9  to  prevent  the  channel  being  injured  in  the 
fatvae.    The  work  is  now  progressing  satisfactorily. 

It  is  believed  that  the  amount  appropriated  for  the  improvement  of  this  river 
will  suffice. 

(See  Appendix  N.) 

5.  UfPBOVBMBNT  OF  PROVIDBNCB  RIVBR,  RHODE  ISLAND  ;  PAWTUCKBT  BAR,  AND 

AT  THE   "  CROOK." 

The  work  during  the  year,  in  this  river,  consisted  in  dredging  the  channel  at 
the  "  Crook,"  and  raising  and  removing  from  the  channel  the  wreck  of  a  sunken 
schooner.  This  latter  was  successfully  done,  and  the  wreck  deposited  in  seven 
feet  of  water  at  low  water,  and  entirely  out  of  the  way  of  navigation. 

The  dredging  consisted  in  deepening  and  widening  the  channel  at  the  "  Grook." 
Up  to  the  1st  of  September,  42,219  cubic  yards  of  material,  chiefly  mud,  had 
been  removed,  which,  it  is  believed,  will  be  all  that  is  required  to  render  free 
navigation  practicable. 

The  disbursements  made  under  the  appropriations  for  this  work  up  to  the  1st 
of  September,  1867,  amount  to  $23,012  94.  Amount  available  September  1, 
1867,11,987  06. 

It  is  believed  that  no  farther  work  at  this  point  is  necessary. 

{See  Appendix  N.) 

6.   IMPROVBMBNT  OP   PAWTUCKBT  RIVBR,  RHODB  ISLAND. 

The  work  during  the  year  in  this  river  consisted  in  dredging  the  channel  to 
obtain  a  depth  of  six  feet  at  low  water.  The  material  excavated  so  far,  12,430 
eabic  yards,  is  fine  sand,  and  has  been  deposited  on  fiats  on  either  side  of  the 
ehanuel.  After  the  channel  is  once  thoroughly  opened,  the  constant  passage  of 
vessels  in  tow  of  steam  tugs  will  tend  to  keep  it  open,  and  the  improvement  may 
dios  prove  to  be  permanent. 

The  disbursements  made  under  the  appropriation  for  this  work  up  to  the  1st 
daj  of  September,  1807,  amount  to  $4,409 ;  amount  available  September  1, 1867, 
$12,591. 

It  is  believed  the  amount  already  appropriated  for  this  river  will  suffice. 

(See  Appendix  N.) 

7.  BURVBY  OF  BLOCK  ISLAND,  RHODB  ISLAND. 

A  survey  of  this  island,  with  a  view  to  the  construction  of  a  breakwater  to 
&nn  an  artificial  harbor,  was  commenced  on  the  19th  of  July,  and  has  just  beea 
eompleted.     The  report  will  be  submitted  as  soon  as  prepared. 

Colonel  Houston  states  that  there  appears  to  be  no  question  that  a  harbor  of 
icfoge  should  be  provided  at  this  point,  not  only  for  the  benefit  of  the  inmiense 
fleet  of  mercantile  marine  that  traverse  Long  Island  sound  and  this  part  of  our 
Atlantic  coast,  but  also  for  our  navy  at  any  time,  in  peace  or  war. 

(See  Appendix  N.) 
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Tlymouih  heachf  and  eocamination  of  Duxhury  beach,  MeusachusetCs. 
0£Scer  ia  charge,  Gaptain  and  Brevet  Major  J.  A.  Smith,  corps  of  engiaeers 

L   PLYMOUTH   BBACH,  MASSACHUSETTS. 

One  thousand  three  hundred  lineal  feet  of  breakwater  have  been  built.  It 
consists  of  triangular' frames  placed  at  intervals  of  four  feet,  covered  with  two- 
inch  plank,  set  in  a  trench  twelve  feet  wide  and  three  feet  deep,  the  trench  and 
frame  being  filled  to  the  level  of  the  ground.  It  is  situated  on  the  crest  of  a 
ridge  of  sand  of  about  three  miles  in  extent,  and  of  an  average  width  of  800  feet., 
At  intervals  along  this  ridge  there  are  depressions  through  which  the  sea  breaks 
with  great  violence.     It  is  in  these  intervals  that  the  breakwa1;er  is  placed. 

The  engineer  in  charge  believes  that  further  improvements  will  be  needed, 
principally  crossjettees,to  arrest  the  sand  in  its  motion  along  the  beach,  but  has 
not  submitted  a  plan  or  estimate  for  this. 

Amount  expended  during  the  fiscal  year $8, 188  89 

Balance  on  hand  July  1..^ Ill  11 

2.  EXAMINATION  OF  DUXBURY  BEACH. 

The  engineer  in  charge  reports  as  the  result  of  his  examination  of  this  locality 
that  several  depressions  occur  in  the  beach,  of  an  aggregate  length  of  1,500 
feet.     But  500  feet,  however,  require  repairs. 

He  .submits  an  estimate  for  these  repairs  of  $4,000,  but  is  of  the  opinion  that 
neither  the  value  of  the  harbor  nor  the  fear  of  immediate  injury  to  the  beach 
are  sufficient  to  j  ustify  a  recommendation  of  the  appropriation. 

(See  Appendix  0.) 

Provincetaum  harbor  and  sea-walls  at  Cheat  Bretoster,  Deer,  and  LovelVs  islands, 

Boston  harbor. 

Officer  in  charge,  Colonel  and  Brevet  Major  General  H.  W.  Benham,  corps 
of  engineers.  Brevet  Major  George  Burroughs,  captain  corps  of  engineers, 
assistant 

•  1.   PBOVINCETOWN   HARBOR,  MASSACHUSETTS. 

A  new  plank-fence  bulkhead,  about  700  feet  long,  with  the  necessary  jettees, 
has  been  constructed  for  the  protection  of  the  shore  and  battery,  about  one-third 
of  a  mile  south  west  from  Long  Point,  the  extremity  of  the  cape.  During  the 
autumn  of  1866  the  old  bulkhead  adjacent  to  the  light  house  was  repaired.  A 
contract  has  been  made  for  the  restoration  of  the  bulkhead  to  the  extent  of  600 
or  700  feet,  and  for  a  rough  stone  breakwater,  to  be  completed  during  the  present 
season. 

At  the  outer  sea  beach,  east  of  East  harbor,  the  necessary  catch- eands  and 
about  ten  acres  of  beach  grass  have  been  planted,  giving  all  the  protection  which 
thus  far  appears  to  be  necessary. 

At  Beach  Point  peninsula  a  plank-fence  bulkhead  was  constructed  in  the  au- 
tumn of  1866,  one  third  of  a  mile  from  the  bridge,  about  1,250  feet  long,  with 
the  necessary  jettees.  This,  though  seriously  injured  by  the  storms  of  winter, 
has  for  the  most  part  remained  in  position. 

During  the  .past  year  the  inlet  of  East  harbor,  at  the  extremity  of  Beach  Point, 
has  filled  up  to  a  great  extent  by  natural  causes,  and  it  appears  to  be  probable  that 
little  if  any  expenditure  will  be  required  for  closing  it  oy  ai'tificial  means. 

No  further  appropriation  required  for  the  present. 

(Sec  Appendix  P.) 
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2.  8BA  WALLS  OP   ORBAT   BRBWSTKR   ISLAND,   BOSTON   HARBOR. 

IkB  soon  as  tbe  appropriation  for  the  past  fiscal  jear  was  available  the  work 
was  mnmed,  and  was  continued  during  the  present  season.  It  is  expected  that  at 
its  close  all  the  main  sea-wall  as  originally  planned  will  be  completed,  which,  in 
the  judgment  of  tbe  engineer  in  charge,  will  give  ample  protection  to  all  the 
blnf^  of  the  island. 

The  continued  wearing  action  of  the  sea  upon  the  beach  between  the  two  main 

'  walls  render .  it  necessary  to  connect  them,  at  an  expense,  as  estimated  by  the 

engineer  in  charge,  of  #34,000,  which  appropriation  is  asked  for  the  next  fiscal  year. 

(See  Appendix  PI.) 

3.    DBBR  AND   LOVBLL'S   ISLANDS,   BOSTON   HARBOR. 

The  rebuilding  of  the  wall  of  the  Middle  blu£P  in  Deer  island  was  commenced 
in  August,  1866,  and  by  the  close  of  the  fiscal  year,  Jane  30,  1867,  340  lineal 
feet  of  the  dry  wall  were  securely  rebuilt  with  mortar  joints  and  concrete  back- 
ing, with  a  paving  of  heavy  flat  stones  12  to  16  feet  in  rear  of  coping.  The  wall 
is  about  17^  feet  high,  with  an  average  thickness  of  8  feet. 

It  is  expected  that  the  remaining  portions  of  the  wall  requiring  relaying  in 
Kiddle  Head  and  South  Head  will  be  rebuilt  during  the  present  season. 

At  LovelPs  island  nothing  has  been  done  but  the  perfecting  of  contracts  for 
facing  stone  for  a  wall  at  Southeast  Head  and  for  iettee  stone  for  the  old  wall. 
It  is  expected  thp.t  all  the  necessary  stone  wiU  be  delivered  this  autumn,  and  the 
work  will  be  commenced  as  soon  as  the  season  permits  in  1868. 

Amount  available  for  both  works  July  1, 1867 , $84,529  30 

Additional  appropriation  required  for  the  next  fiscal  year .......   36,000  00 

(See  Appendix  P  1.) 

Preservation  and  improvement  of  Boston  harbor^  Boston^  Massachusetts. 

Officer  in  charge.  Lieutenant  Colonel  and  Brevet  Major  General  J.  6.  Foster, 
corps  of  engineers. 

The  short  time  before  the  close  of  the  fiscal  year  was  occupied  in  making  pre- 
liminary surveys,  in  advertising  for  proposals  for  dredging  a  channel  across  the 
Upper  Middle  bar,  the  removal  by  dredging  of  the  southwest  extremity  of 
Lovell's  island,  and  the  extremity  of  Great  Brewster  Spit,  and  for  blasting  and 
removing  the  rocks  in  the  Narrows  (Tower  Rock  and  Oorwin  Rock)  lying 
between  Fort  Warren  and  the  Narrows  light,  upon  the  extremity  of  Great 
Brewster  Spit. 

It  is  proposed  during  the  present  fiscal  year  to  remove  by  dredging  forty 
thousand  cubic  yards  of  material  from  the  Upper  Middle  bar,  so  as  to  render  the 
channel  across  it  twenty- three  feet  deep  at  mean  low  water,  with  a  width  of 
about  three  hundred  feet ;  to  remove  by  dredging  one  hundred  and  forty-five 
thoasand  cubic  yards  from  the  southwestern  point  of  Lfovell's  island  and  the 
extremity  of  Great  Brewster  Spit,  so  as  to  widen  the  main  ship  channel  at  that 
point  from  three  hundred  and  sixty-five  feet,  its  present  width,  to  about  five 
hundred  feet,  with  a  depth  of  twenty-three  feet  at  mean  low  water ;  to  remove 
entirely  Tower  Rock,  by  blasting,  to  twenty-three  feet  at  mean  low  water,  and 
to  remove  by  blasting  as  much  of  Oorwin  Rock  as  the  portion  of  the  appropri- 
ation assigned  to  that  object  will  admit;  to  commence  the  construction  of  the 
sea-walls  at  Long  Island  Head  and  on  the  north  side  of  Gallup's  island,  and 
to  commence  the  construction  of  the  sea-wall  to  protect  Point  Allerton. 

The  work  of  dredging  and  blaJBting  is  now  being  successfully  prosecuted 
Tower  Bock  has  been  removed. 
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Amount  of  appropriation  required  for  tlie  next  fiscal  year,  via : 

Additional  for  the  removal  of  Cor  win  Rock $24,  000  00 

Dredging  Great  Brewster  and  Lovell'e  Islands  Spits 60, 000  00 

Dredging  Upper  Middle  bar 50, 000  00 

Preservation  of  North  Head  of  Long  island 75,  000  00 

Preservation  of  Gallup's  island 54,000  00 

Preservation  of  Point  Allerton 21,000  00 

Total  amount  required 284,  000  00  * 

(See  Appendix  Q  and  Q  1.) 

Improvement  of  riven  and  harbors  in  the  State  of  Maine. 

Officer  in  charge  Brevet  Brigadier  General  George  Thorn,  lieutenant  colonel 
corps  of  engineers. 

1.  IMPftOV£MBNT  OP  8ACO  RIVBR. 

A  board  of  engineers,  of  which  Colonel  and  Brevet  Brigadier  Greneral  Hart- 
man  Bache  was  president,  was  directed  to  report  upon  the  proper  position  and 
extent  of  a  breakwater  at  the  mouth  of  the  Saco  river.  The  board  recom- 
mended the  plan  of  Brevet  Brigadier  General  Alexander,  to  the  extent  and  in 
the  position  he  proposed.  This  was  approved  by  the  department,  and  contracts 
have  been  entered  into  for  rough  stone  for  the  breakwater,  and  for  the  removal  of 
some  sunken  rocks. 
Estimated  cost  of  the  breakwater,  with  an  additional  coping  on 

the  exterior  f^ce,  and  other  improvements  in  Saco  river  already 

reported  upon <270,  000  00 

Total  amount  appropriated  in  1866  and  1867 80,  000  00 

Amount  still  required 150,000  00 

Of  which  there  can  be  profitably  expended  durig  the  next  fiscal 

year 75,000  00 

(See  Appendix  R  and  B  1.) 

9.   SURVEY  OP  RICHMOND  ISLAND,  CAPE  ELIZABETH. 

A  survey  of  this  locality  has  been  made  with  a  view  to  forming  an  estimate 
of  the  probable  cost  of  a  breakwater  to  connect  the  island  with  the  main  land. 
Such  a  breakwater  would  form  a  good  harbor  of  refuge,  afPording  safe  anchor- 
age and  good  holding-ground  with  the  wind  from  any  point  between  north  and 
southwest,  affording  refuge  to  vessels  prevented  by  northeast  storms  from  enter- 
ing Portland  or  adjacent  harbors. 

The  breakwater,  to  be  permanent,  should  be  built  of  rubble  stone,  of  which 
the  engineer  in  charge  estimates  there  will  be  required  68,000  tons.  This,  when 
placed  in  the  structure,  would  cost  $93,000.  Amount  which  can  be  profitably 
expended  during  the  next  fiscal  year,  $50,000.  > 

(See  Appendix  R  2.) 

3.   PORTLAND   BREAKWATER. 

A  board  of  engineers,  of  which  Colonel  and  Brevet  Brigadier  General  Hart- 
man  Bache  was  president,  was  convened  to  investigate  the  question  of  the  proper 
direction  and  length  for  the  extension  of  the  breakwater.  The  board  recom- 
mended the  adoption  of  the  plan  proposed  by  Brevet  Brigadier  General  Alex- 
ander, corps  of  engineers. 

Final  action  upon  this  project  has  not  yet  been  taken.    In  the  meantime,  the 
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repairs  upon  the  present  breakwater,  and  the  completion  of  its  unfinished  por- 
tions, are  in  progress. 

Contracts  have  been  entered  into,  and  it  i^  probable  that  these  will  be  com- 
pleted during  the  next  fiscal  year. 

The  amount  appropriated  is  deemed  sufficient. 

(See  Appendix  R  3  and  R  4.) 

4.  SURVBY  OF  THE  KBNNBBBC  RIVBR  ABOVB  GARDINKR. 

The  survey  between  Augusta  and  Shepard's  Point  was  completed,  and  plans 
and  estimates  for  the  improvement  of  the  river  were  submitted  to  Congress,  and 
an  appropriation  for  the  purpose  was  made  in  the  act  of  March  2,  1867. 

Since  that  time  the  examination  has  been  extended  below  Shepard's  Point  as 
£ir  as  Gardiner,  .which  shows  that  some  small  amount  of  dredging  is  required  on 
two  shoals  known  as  Hinckley's  and  Brown's  Island  shoals,  and  that  a  sunken 
rock  in  the  channel  liiust  be  removed.  For  these  purposes  an  appropriation  will 
be  required  of  $3,000. 

(See  Appendix  R  5.) 

5.  IMPROVEMENT  OP   THE   KBNNBBBC  RIVBR  BETWEEN   SHBPARD'S   POINT   AND 

AUOUSTA. 

This  work  consists  in  straightening  and  deepening,  by  dredging,  the  channel 
of  the  river  through  several  shoals. 

The  plan  adopted  will  secure  a  channel  through  these  shoals  of  a  width  of 
seventy-five  feet  at  bottom,  and  a  depth  of  eight  feet  at  lowest  water  up  to  Hal- 
lowell,  and  seven  feet  thence,  to  Augusta. 

A  contract  for  dredging  has  been  entered  inlo,  and  it  is  believed  that  the  work 
will  be  finished  during  the  fiscal  year  4;erminating  June  30, 1868.  The  amount 
already  appropriated  is  deemed  sufficient. 

(See  Appendix  R  6,  R  7,  and  R  8.) 

6.'  SURVEY  OF  THE  "  OUT"  OPPOSITE  THE  aTV OF  BATH, 

Owing  to  the  contraction  of  the  channel  of  Back  river  at  the  upper  Hell 
Grate,  the  tidal  current  runs  through  ibis  gate  with  such  violence  as  to  endanger 
the  navigation  at  any  other  time  than  at  high  and  low  water,  except  for  steamers. 
The  difficulties  are  still  further  increased  by  a  large  rock  known  as  Boiler  rock, 
which  lies  in  mid-chauiSel  some  seventy-five  yards  below  the  gate. 

The  engineer  in  charge  examined  this  rock  with  the  aid  of  a  dubiparine  party. 
It  lies  in  from  three  to  four  fathoms  of  water  at  low  water,  its  highest  point 
Wng  only  about  three  feet  below  the  surface  at  mean  low  water,  and  ten  feet 
below  at  high  water.  ' 

For  the  improvement  of  the  navigation  at  this  place,  the  engineer  in  charge 
recommends — 

1.  Boiler  Rock  to  be  removed  to  a  depth  of  12  feet,  requiring  70 

cubic  yards  of  blasting,  which,  at  $50  per  cubic  yard,  would  cost .  83,  500  00 

2.  The  point  of  ledge  contracting  the  channel  at  upper  H^ll  Gate 

to  be  blasted  off,  requiring  about  1,500  cubic  yards,  at  $4 6,  000  00 

3.  Deepening  the  bar  about  midway  between  upper  Hell  Gate  and 

Arrowsic  bridge,  so  as  to  afford  a  channel  100  feet  wide  and  10 
fi»et  deep  at  mean  low  water,  requiring  1 1,000  cubic  yards  dredg- 
ing, which,  at  50  cents  per  cubic  yard,  would  cost 5,  500  00 

Add  ten  per  cent,  for  contingencies 1,  500  00 

Total  required  for  the  proposed  improvement 16,  500  00 


All  of  which  could  be  profitably  expended  during  the  next  fiscal  year. 
(See  Appendix  R  9.) 
4  w ^Vol.  ii 
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7.   SURVEY  OF  THB  PBNOB8COT  RIVBR  ABOVE  HAMPDEN. 

This  survey  is  progressing  and  will  be  completed  daring  the  present  fall.  No 
report  in  relation  to  it  has  as  yet  been  received  from  the  officer  in  charge. 

8.   SURVEY  OF  UKION  RIVBB. 

A  careful  examination  of  this  river  from  its  month  to  Ellsworth  has  been 
made.  The  engineer  in  charge  estimates  that  for  the  improvement  of  the  navi- 
gation between  these  points  by  clearing  it  of  slabs,  cnlgings,  and  saw-dust, 
removing  boulders  and  sunken  rocks,  and  erecting  five  stone  beacons,  there  will 
be  required  an  appropriation  of  $40,000,  which,  in  view  of  the  large  lumber 
tirade,  he  recommends  to  be  made. 

Some  legislation  appears  to  be  necessary,  in  addition  to  the  local  laws  of 
Maine,  for  the  protection  of  this  and  other  navigable  waters  from  obstructions 
caused  by  deposits  of  the  refrise  matter  from  these  saw-mills. 

(See  Appendix  R  10.) 

9.  IMPROVEMENT  OF  THE  NAVIGATION  OF  THE  ST.  CROIX  ABOVE  TRK  LEDGE, 

An  examination  of  this  river  from  the  ledge  to  head  of  navigation,  above 
Calais,  a  distance  of  about  four  miles,  shows  that  the  improvement  of  its  navi- 
gation requires  its  channel  to  be  deepened  by  the  removal  of  slabs,  edgings,  and 
saw-dust,  which  for  thirty  years  or  more  have  been  accumulating  in  large 
quantities  from  the  numerous  saw-mills  above  and  near  Calais. 

The  act  of  Congress  making  appropriation  for  this  improvement  requires  the 
co-operation  of  the  province  of  New  JBrunswick.  The  subject  was  brought  to 
the  notice  of  the  British  minister  to  the  United  States  through  the  Departnaent 
of  Sute. 

(See  Appendix  R  11.) 

Rivers  and  harbors  on  the  Pacific  coast. 

Officer  in  charge,  Brevet  Lieutenant  Colonel  R.  S.  Williamson,  major  corps 
of  engineers,  who  has  under  his  orders  Lieutenant  'W.  EL.  Heuer,  corps  of 
engineers. 

1.    lMPtK)V£MBNT  OF   WILLAMETTE   RIVBR   BELOW    THE    CITY    OF    PORTLAND, 

OREdON. 

It  was  not  practicable  to  do  any  work  upon  this  river  during  the  winter  and 
spring. 

The  city  of  Portland  has,  during  the  two  past  years,  done  some  dredging 
with  the  view  of  deepening  the  channel  of  the  river,  and  has  provided  suitable 
dredging  and  otfa^r  appacatus. 

When  proposals  were  invited  for  doinff  this  work  by  contract,  the  city  was 
the  only  bidder  for  removing  Swan  Island  bar,  at  a  price  exceeding  the  amount 
of  appropriation  available,  and  as  the  act  of  Congress  requires  the  work  to  be 
done  by  contract  if  possible,  proposals  were  again  invited,  but  no  bidders  pre- 
sented themselves.  It  became  necessary,  therefore,  to  do  the  work  with  hired 
labor,  and  an  arrangement  was  made  with  the  city  authorities  of  Portland  to  use 
their  machinery  free  of  charge,  provided  the  United  States  kept  it  repaired.   • 

At  the  date  of  the  last  report  from  the  engineer  in  charge,  August  5th,  he 
was  about  to  commence  work,  the  state  of  the  river  not  having  admitted  it 
previous  to  that  time. 

There  is  no  data  to  estimate  with  certainty  the  amount  requhred  for  the  corn- 
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pletion  of  this  impFoyement,  as  tbere  had  heen  no  work  actually  done  at  the 
date  of  the  laat  report.  The  engineer  in  charge,  however,  estimates  it  roughly 
at  $25,000,  in  addition  to  the  amount  now  on  hand. 

Amount  appropriated  by  act  of  March  2,  1867 S30,  000  00 

Amount  expended  during  the  fiscal  year 871  49 

Additional  appropriation  required  for  the  next  fiscal  year 25,  000  00 

(See  Appendix  S.) 

2.    SURVEYS   AND   EXAMINATIONS   ON   THE  PACIFIC   COAST. 

The  acts  of  June  23,  1866,  and  March  2,  1867,  directed  the  following  sur- 
veys to  be  made : 

1.  Survey  of  Blossom  and  Binoon  Bocks  in  the  harbor  of  San  Francisco, 
with  the  view  to  their  removal. 

2.  Survey  of  the  upper  Columbia  river,  Oregon. 

3.  Survey  of  Crescent  City  harbor. 

I.  Survey  of  Blouom  emd  Rincrm  Bocks. — A  report  upon  the  removal  of 
Bincon  Rock  was  included  in  the  report  from  this  office  of  January  last. 
Experiments  have  been  made  upon  Blossom  Bock  in  order  to  estimate  the  cost 
of  its  removal.  From  the  report  of  Lieutenant  Heuer,  corps  of  engioeers,  who 
had  immediate  charge  of  these  experiments,  the  amount  expended  on  them  was 
^,148  05,  and  the  quantity  of  stone  removed,  69  cubic  yards.  This  expendi- 
ture would  have  been  much  greater  but  for  the  assistance  of  the  United  States 
Coast  Survey  in  furnishing  a  vessel,  officers  and  crew.  Lieutenant  Heuer  esti^ 
mates  for  the  probable  cost  of  removing  Blossom  Bock,  and  which  should  be 
appropriated  for  the  next  fiscal  year,  860,000. 

(See  Appendix  S.) 

II.  Survey  of  the  Upper  Columbia, — On  the  upper  Columbia,  no  work  has 
been  done  up  to  July  1,  owing  to  the  state  of  the  river.  A  preliitfinary  exami- 
nation of  the  river  has  been  nvide,  as  well  an  all  preparations  to  prosecute  the 
work  with  vigor  after  its  commencement.  A  lettef  from  the  President  of  the 
Oregon  Steam  Navigation  Company,  giving  much  information  upon  the  com- 
merce and -navigation  of  the  upper  Columbia,  will  be  found  in  the  Appeu4iz. 

(See  Appendix  S,  S  1,  and  S  2.) 

III.  Survey  of  Crescent  City  harbor, — Colonel  Williamson  reports  upon  this 
work  as  follows :  "  No  survey  of  Crescent  City  harbor  was  deemed  necessary » 
as  the  chart  of  this  locality  by  the  United  States  Coast  Survey  is  sufficiently  in 
detail  to  determine  the  position  and  extent  of  the  proposed  breakwater."  It 
should  be  3,760  feet  long,  with  a  height  varying  between  28  and  32  feet,  and  a 
cross  section  as  strong  as  that  of  the  Delaware  breakwater.  This  would  afford 
a  well  protected  harbor,  ample  in  area  and  depth.  The  amount  of  stone  required 
for  eneh  a  work  would  be  about  400,000  cubic  yards,  but  the  cost  of  putting 
this  in  place  is  so  indefinite  as  to  make  it  impossible  to  estimate  the  total  cost» 
except  very  roughly.  It  may  be  set  down  at  $2,000,000,  but  might  exceed 
largely  that  amount.  It  is  probable  that  constant  dredging  would  be  required 
to  maintain  a  proper  depth  in  the  harbor. 

The  argument  in  favor  of  a  work  of  this  kind  is,  that  Crescent  City  is  the 
only  position  between  San  Francisco  and  Cape  Flattery,  where  a  harbor  of 
reluge  can  be  made.  But  it  has  only  one  or  two  hundred  inhabitants,  and  the 
country  in  rear  is  sparsely  settled  or  in  dense  forest.  In  view  of  these  fact& 
and  the  large  expenditure  for  the  construction  of  a  breakwater,  an  appropria- 
tian  for  the  commencement,  at  the  present  time,  of  such  a  work  at  Crescent 
City  is  not  recommended  by  the  engineer  in  charge. 

(See  Appendix  S  and  S  3.) 
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Public  buildings,  grounds,  and  works  in  the  District  of  Columbia, 

Officer  in  charge,  Major  and  Brevet  Brigadier  Greneral  N.  Micbler,  corps  of 
engineers. 

Upon  the  transfer  of  public  buildings,  grounds  and  works  to  the  direction  of 
the  Chief  of  Engineers,  Major  and  Brevet  Brigadier  General  N.  Micbler,  corps 
of  engineers,  was  assigned  to  their  charge,  including  the  Washington  aqueduct 
The  report  of  that  officer  is  appended  hereto.  Having  been  previously  charged 
with  surveys  and  plans  for  a  national  park,  and  the  selection  of  a  site  for  a 
presidential  mansion,  hU  report  in  relation  to  those  subjects  is  likewise  appended. 

In  the  first  named  report  the  condition  of  the  public  works  in  the  city  of 
Washington  and  Districi  of  Columbia  is  stated  in  detail,  and  suggestions  'are 
offered  as  to  such  further  improvements  that  are  necessary  for  the  convenience 
of  the  public  service,  the  health  of  the  inhabitants  and  the  proper  orrangem^t 
of  the  grounds  and  avenues. 

The  bridges  across  the  Potomac  and  Eastern  Branch  have  been  placed  in 
passable  condition.     Some  of  them  require  additional  repairs. 

The  fence  around  the  botanical  garden  and  the  culvert  through  it  have  been 
completed  as  far  as  the  appropriations  will  admit. 

General  Micbler  recommends  that  Tiber  creek  be  arched  over  as  far  as  the 
northern  limits  of  the  city,  and  that  certain  improvements  relating  to  the  Wash- 
ington canal  be  made. 

With  few  exceptions  the  public  squares  have  been  placed  in  excellent  condi- 
tion. Authority  is  asked  to  enclose  and  improve  several  others,  more  especially 
the  mall. 

Suggestions  are  made  in  reference  to  the  removal  of  the  public  market-booses 
and  the  erection  of  suitable  buildings. 

The  avenues  have  been  placed  in  as  good  repair  as  the  means  provided  woaid 
admit,  the  *greater  amount  of  labor  having  been  devoted  to  Pennsylvania  and 
Virginia  avenues ;  on  others,  nuisances  groining  out  of  insufficient  drainage 
have  been  abated  and  improvements  made.  General  Micbler  recommends  that 
Pennsylvania  avenue  be  repaved  with  some  one  of  the  more  recent  and  im- 
proved pavements,  either  of  stone  or  wood. 

The  estimated  cost  of  carrying  out  these  recommendations,  which  are  ap- 
proved, is  $713,931  88. 

(See  Appendix  T,  T  1,  and  T  2.) 

WASHINGTON   AQUEDUCT. 

A  detailed  report  upon  the  different  works  completed  along  the  line  of  the 
Washington  aqueduct  is  submitted  by  General  Micbler,  with  suggestions  and 
recommendations  for  the  completion  of  the  unfinished  parts  of  the  aqueduct,  at 
an  estimated  cost  of  $712,838. 

The  recommendation^  are  approved. 
(See  Appendix  T  and  T  3.) 

• 
Survey  of  the  North  and  Northwest  lakes, 

'Officer  in  charge.  Lieutenant  Colonel  and  Brevet  Brigadier  General  W.  F. 
Raynolds,  corps  of  engineers,  assisted  by  Captain  and  Brevet  Lieutenant  Colonel 
F.  U.  Farquhar  and  Lieutenants  M.  R.  Brown,  J.  F.  Gregory,  J.  Mercor,  and 
B.  D.  Greene,  corps  of  engineers.  One  steamer  and  two  shore  parties  were 
engaged  during  the  summer  of  1866  on  Lake  Michigan,  carrying  the  surveys  of 
both  shores  to  the  southward,  and  in  executing  the  primary  triangulation,  off- 
shore sounding,  ice. 

The  work  was  carried  on  the  west  side  to  a  point  near  Two  Rivers,  Wisconsiny 


Digitized  by  VjOOQIC 


BBPOBT  OF  THE  8E0BETABY   OF  WAS.  53 

• 

and  on  the  east  side  of  the  lake  to  Little  Point  an  Sable,  gifting  a  connected 
survey  from  these  points  to  the  foot  of  Lake  Huron  and  head  of  Green  baj. 

Two  steamers  and  two  shore  parties  were  engaged  in  Lake  Superior  in  con- 
necting previous  surveys  in  Keweenaw  bay  and  at  Marquette,  in  making  recon- 
noiasance  for  primary  triangulation  over  the  entire  lake,  and  in  making  a  hydro- 
graphical  survey  from  Keweenaw  Point  to  Grand  island. 

Three  astronomical  parties  were  engaged  during  the  Erst  of  the  season  in  Lake 
Superior,  and  subsequently  in  Lake  Mic^gan,  in  determining  the  latitudes  of  points 
by  the  aid  of  the  differential  zenith  telescopes,  and  differences  of  longitude  by 
means  of  instantaneous  signals,  and  also  in  reading  the  angles  of  primary 
triangles  at  some  of  the  points  occupied.  Seven  (7)  points  in  Lake  Superior 
and  eight  (8)  in  Lake  Michigan  were  occupied. 

In  the  months  of  April  and  May,  1867,  parties  on  board  three  steamers  were 
engaged  in  the  survey  of  the  St.  Clair  river,  and  the  survey  was  completed 
from  Port  Huron  to  include  the  greater  portion  of  the  delta. 

The  above  work  on  Lakes  Michigan  and  Superior  was  plotted  during  the  past 
winter,  and  comprised  twenty-six  sheets  of  antiquarian  paper,  embracing  2,725^ 
square  inches  of  topography  and  2,290^  square  inches  of  hydrography.  The 
St.  Clair  work  has  not  yet  been  projected,  the  parties  having  gone  into  other 
fields  immediately  upon  its  completion. 

Five  thousand  four  hundred  and  sixty-foiu  lake  survey  charts  were  distributed 
during  the  year,  showing  an  increase  of  1,829  over  the  distribution  of  the  pre- 
vious year.  One  detail  chart  of  the  south  end  of  Green  bay,  on  a  scale  of 
one-one  hundred  and  twenty  thousandth,  (jjoV^jji)  and  one  of  the  south  end 
of  Lake  Michigan,  including  the  Straits  of  Mackinac  and  Green  bay,  on  a  scale 
of  one- four  hundred  thousandth,  (^^-^^^^g,)  have  been  completed  for  publication. 

The  amount  required  for  the  next  fidcal  year,  including  the  amount  withheld 
from  the  esUmate  of  last  year  by  the  tepms  of  the  act  of  appropriation  approved 
March  2.  1867,  is  S242.000. 

(See  Appendix  U.) 

Reconnaissances  agid  explorations. 

An  officer  of  engineers  has^  been  on  duty  in  each  of  the  military  divisions 
of  the  Missouri  and  the  Pacific,  and  in  each  of  the  militarv  departments  of  the 
Missouri,  of  the  Platte,  and  of  Dakota,  on  the  staff  or  subject  to  the  orders  of 
the  division  or  department  commanders.  The  chief  duties  of  these  officers 
have  been  reconnoissances  and  surveys,  and  the  preparation  of  sketches  and 
maps,  and  their  distribution  within  the  commands  to  which  they  were  attached. 
No  special  reports  of  operations  have  been  received  from  these  officers,  with  the 
exception  of  Major  and  Brevet  Lieutenant  Colonel  R.  S.  Williamson,  who 
reports,  in  relation  to  the  surveys  and  maps  in  the  division  of  the  Pacific,  that 
a  military  reconnoissance  was  made  of  the  countiy  lying  between  Fort  Churchill, 
Slevada,  and  Ruby  City,  Idaho,  with  the  view  of  furnishing  a  more  direct  wagon 
route  connecting  these  points. 

From  the  notes  of  this  reconnoissance,  and  a  similar  one  of  the  year  previous, 
a  map  has  been  made  of  thitt  comparatively  unknown  region.  A  reduced  copy 
of  this  has  been  published  in  a  t^heap  form,  by  authority  of  the  major  general 
commanding  the  division  of  the  Pacific.  A  map  of  the  whole  of  California, 
Nevada,  Oregon,  and  a  portion  of  Idaho,  in  one  sheet,  and  also  a  map  of  Ari- 
zona, are  in  progress,  and  are  nearly  completed.  These  maps  will  represent  all 
ihe  known  portions  of  these  regions  in  much  detail. 

A  topographical  assistant  has  been  sent  by  Colonel  Williamson  to  Arizona, 
with  instructions  to  accompany  scouting  parties  and  trains  and  gather  such 
topographical  information  as  can  be  obtaiiied  in  that  manner.  Two  other 
assistants  have  been  sent  with  the  party  of  the  State  geolo^st  of  California 
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throngb  the  portion  of  tbe  State  of  Nevada  lying  between  the  37th  and  38tli 
parallels  of  latitude.  From  these  very  interesting  resnlts  are  expected,  the 
country  being  nearly  unknown. 

Colonel  Williamson  has  been  instructed  to  report  upon  the  subject  of  organ- 
izing an  exploring  party  for  the  Colorado  river,  commencing  at  the  point  where 
tbe  former  exploration  terminated.  A  report  in  relation  to  such  an  exploration 
was  made  to  the  Secretary  of  War  in  May  last,  a  copy  of  which  is  hereto 
appended.     (See  Appendix  V.)  • 

In  accordance  witn  the  third  section  of  the  act  of  Congress,  approved  March 
2,  1867,  authorizing  the  Secretary  of  War  to  direct  a  geological  and  topographi- 
cal exploration  to  be  made  of  the  territory  between  the  Rocky  mountains  and 
the  Sierra  Nevada  mountains,  including  the  route  or  routes  of  the  Pacific  rail- 
road, instructions  were  prepared  at  these  headquarters  for  the  government  of 
the  geologist  appointed  to  take  charge  of  the  explorations,  (Mr.  Clarence  King,) 
which  have  in  view  the  examination  of  the  mountain  ranges,  rock  formations, 
detrital  plains,  soils,  saline  and  alkaline  deposits,  mines,  coal  deposits,  minerals, 
ores,  &c.,  and  the  collection  of  all  data  for  detailed  topographical  maps,  as  well 
as  maps  of  the  mining  districts,  &c.  The  party  was  partly  organized  in  New 
York,  proceeded  to  California,  where  the  outfit  was  completed^  and  then  started 
for  the  field  of  operations  in  Nevada,  where,  at  the  date  of  the  latest  report,  it 
was  actively  engaged  in  prosecuting  its  labors.  The  party  will  pass  the  winter 
in  the  field  of  exploration,  and  will  resume  its  operations  as  early  in  the  spring 
as  the  season  will  admit. 

(See  Appendix  VI.) 

Much  progress  has  been  made  in  the  recompilation  of  the  map  of  the  terri- 
tory between  the  Mississippi  river  and  the  Pacific  ocean.  Valuable  results  of 
the  labors  of  the  northwest  boundary  commission  were  kindly  furnished  by  the 
commissioner,  Mr.  Archibald  Campbell,  which  have  been  used  in  the  compila- 
tion; also,  the  surveys  at  the  head-waters  of  the  Yellowstone  and  Missouri 
rivers  by  Brevet  Brigadier  General  W.  F.  Baynolds,  corps  of  engineers,  and 
additional  information  furnished  by  Brevet  Major  General  G.  K.  Warren,  corps 
of  engineers,  and  abtronomical  positions  by  Brevet  Brigadier  General  Oomstock, 
corps  of  engineers. 

The  engraving  of  the  map  has  progressed  with  the  compilation,  and  from 
time  to  time  editions  have  been  issued  for  the  use  of  the  troops  occupying  the 
country.  A  map  of  Kansas,  Texas,  and  the  Indian  territory  has  within  the 
last  year  been  compiled  and  engraved,  for  the  use  of  troops  operating  therein. 
The  general  map  of  the  country  west  of  the  Mississippi  river,  exhibiting  the 
military  departments  and  posts,  has  been  extensively  distributed  in  answer  to 
the  demand  for  it.  This  map  is  based  upon  the  map  first  referred  to  above. 
The  positions  occupied  by  troops  and  those  abandoned  have  been  verified  in  a 
great  measure  by  Brevet  Brigadier  General  Comstock  and  Brevet  Colonel  Mer- 
nll,  corps  of  engineers. 

The  demand  for  maps  has  required  the  constant  application  of  the  employes 
of  the  office  in  their  preparation,  which  have  been  multiplied  either  by  pho- 
tography or  by  engraving;  of  the  former  there  hav£  been  printed  1,335  sheets, 
and  of  the  latter  8,708  sheets. 

Maps  of  campaigns  and  battle-Jields. 

Two  general  maps^— one  illustrating  the  campaigns  of  Lieutenant  General 
Sherman,  the*other  the  campaigns  of  Major  General  Thomas — are  in  the  bands 
of  the  engravers,  and  are  nearly  finished.  Much  progress  has  been  made  in  the 
preparation  of  the  detailed  maps  intended  to  illustrate  the  principal  campaigns 
of  the  latter  part  of  the  war.  They  should  be  published,  not  only  for  the  ex- 
planation of  the  official  reports  upon  the  great  operations  of  the  war,  but  foe 
the  valuable  information  they  afford  for  military  and  civil  uses. 
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Major  and  Brevet  Brigadier  Greneral  N.  Miebler  baa  charge  of  the  preparation 
of  these*  fifty  in  number,  connected  with  the  operations  in  Virginia.  These 
maps  are  sabstantiallj  finished.  Golonel  Edward  Roger,  late  of  the  Tolunteers, 
has  duuge  of  the  preparation  of  the  maps  exhibiting  the  operations  of  the 
vestem  armies. 

An  appropriation  of  fifty  thonsaiid  dollars  for  engraving  and  printing  the  most 
important  of  these  maps  is  recommended  to  be  made.  The  amount  on  hand  of 
the  appropriation  for  surveys  for  military  defences,  &c.,  is  sufficient  for  the 
present  and  next  fiscal  year,  a  considerable  balance  having  been  left  on  hand  at 
the  dose  of  the  war. 

In  the  labors  of  this  office  during  the  fiscal  year  I  have  been  assisted  by  the 
fbUoiring  officers,  charged  with  the  direction  of  the  four  divisions  among  which 
its  duties  are  distributed  : 

Forttficalions — Brevet  Major  GeneH^  Q.  A.  Gillmore,  Brevet  Miyor  General 
H.  G.  Wright,  Brevet  Colonel  J.  D.  Kurtz. 

Armameni^  pertanMd,  orders,  Sfr. — Brevet  Golonel  J.  D.  Kurtz. 

Rioer  and  harbor  improvememU  and  survey 9,  survey  of  the  lakes,  military 
^Mi  geographical  surveys  and  explorations — Brevet  Brigadier  General  I.  C. 
Woodruffl 

Finances,  accounts,  estimates,  lands — Brevet  Lieutenant  Colonel  W.  P. 
CiaighUl. 

On  special  duty — Brevet  Miyor  W.  R.  King. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  of  Engineers,  Commanding. 

General  U.  8.  Grant, 

Commanding  Armies  of  the  United  States, 

Secretary  of  War  ad  interim. 


APPENDIX  A. 

Extracts  from  the  annual  report  of  Brevet  Colonel  /.  B,  Wheeler,  major  of 
engineers,  upon  the  lake  harbor  improvements  under  his  direction. 

*     *  4t  ♦  ♦  «  ♦  ♦  «« 

The  assistants  in  charge  of  the  harbors  are  required  to  visit  those  under  their 
diarge  at  least  once  during  each  month,  and  oftener  if  necessary.  They  are  , 
required  to  make  inspection  of  work  and  materials  offered  by  contractors,  and 
lee  that  the  plan  proposed  for  the  improvement  of  the  harbor  is  strictly  complied 
with.  To  assist  them  in  these  duties  a  foreman  is  employed  at  each  harbor, 
who  keeps  a  daily  record  and  reports  weekly  to  each  inspector  the  quantitv  of 
materials  received,  accepted,  rejected,  and  the  amount  of  labor  performed.  These 
reports  are  duly  entered  upon  books  of  record,  and  kept  on  file  in  this  office. 

Payments  are  made  from  time  to  time,  generally  once  a  month,  to  contractors 
for  the  materials  furnished  or  work  done,  provided  satisfaciory  progress  is  shown. 
Eaeh  voucher  before  payment  passes  through  the  hands  of.  the  assistant,  who 
Biakes  a  critical  examination  as  to  the  quantities,  and  compares  them  with  bis 
record  book.     All  vouchers  are  paid  by  myself,  as  the  regulations  require  the 

eenior  engineer  officer  to  be  the  disbursing  officer. 

•  ••«••••• 

In  concluding  this  my  annual  report  for  1867, 1  would  say  a  few  words  con- 
eenung  the  general  plan  of  improvement  adopted  and  the  character  of  the  esti- 
mates made.  The  plan  of  improvement  consists  in  a  system  of  jettees  or  piers, 
•extending  into  deep  water,  confining  the  volume  of  river  water  emptying  into 
die  kke.    This  plan  meets  with  the  approbation  of  all  persons.    Various  opinions, 
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however,  are  expressed  as  to  tHe  composition,  construction,  and  direction  of  the 
piers.  Again,  discussions  arise  as  to  the  length  of  the  piers — which  should  he 
longer  of  the  two,  or  whether  they  both  he  made  of  eqnal  length. 

Mj  opinions  are  decided  on  these  points,  as  far  as  the  general  class  of  iroproye- 
ments  are  concerned.  The  plan  of  piers  composed  of  cribs  with  grillage  bottoms, 
conforming  to  the  general  principles  laid  down  by  the  board  of  engineers,  is  the 
one  adopted  by  me  as  fulfilling  all  the  purposes  required,  and  possessing  superior 
excellence  over  the  other  plans  proposed.  The  direction  of  the  piers  and  their 
respective  lengths  admit  of  discussion.  I  am  in  favor  of  the  piers  being  parallel 
and  equal  in  length.  Their  direction  should  be  a  prolongation  of  the  last  course 
of  the  river  before. meeting  the  obstacles  thrown  up  by  the  lake,  avoiding  par- 
ticularly all  angles  or  deflections  of  the  course  as  the  stream  enters  the  lake. 
The  general  use  of  steam  power  renders  this  more  practicable  than  in  former 
days,  when  sailing  vessels  only  were  used,  and  great  stress  was  laid  upon  wide 
entrances  and  weather  piers. 

The  estimates  offered  are  generally  based  upon  the  prices  paid  for  materials 
and  labor  at  the  nearest  harbor  where  improvements  are  made,  and  are  as  close 
as  could  be  made.  Probably  materials  could  be  furnished  more  cheaply  and 
labor  would  cost  less  at  some  of  the  points  named.  I  have  thought  it  best  to 
be  safe  in  the  estimates,  by  comparing  the  cost  at  other  harbors  where  the  actual 
experiment  had  been  made  of  letting  the  work  by  contract,  and  basing  the  esti- 
mates on  these  prices. 

Accompanying  this  report  are  the  following  maps  and  tracings,  made  up  in  a 
separate  package,  viz : 

1.  Map  of  Racine  reef,  on  scale  of  ^j-g*^. 

2.  Tracing  of  Racine  reef,  on  scale  of  j^jf* 
3   Tracing  of  Racine  reef,  on  scale  of  -^a^- 

4.  Tracing  of  entrance  to  harbor  of  Racine  on  scale  of  ^^5. 

5.  Tracing  of  harbor  of  Saugatuck,  ELalamazoo  river,  on  scale  of  j-^^- 

6.  Tracing  of  mouth  of  Menomenee  river,  Green  bay,  on  scale  of  •^^. 

7.  Tracing  of  entrance  to  harbor  of  Milwaukee,  Wisconsin,  on  scale  of  y^^. 

8.  Plan  of  crib  32'  X  20'  X  17'. 

The  army  regulations  require  that  "  an  engineer  superintending  a  work  or 
operation  shall  disburse  the  money  for  the  same,"  &c.  This  regulation  compels 
me  to  disburse  money  from  twenty-four  (24)  different  appropriations,  and  to 
render  monthly  twenty-four  (24)  sets  of  accounts.  Under  the  present  law  and  * 
regulations  the  number  of  papers  required  are  many,  and  the  greater  part  of  my 
time  is  occupied  in  seeing  these  papers  properly  prepared  and  signing  them. 
Can  there  be  no  amelioratioh  made  in  the  law  or  regulations  that  would  reduce 
this  labor'?  A  return  to  the  quarterly  system  of  rendering  accounts,  as  practiced 
before  1861,  would  reduce  the  labor  and  the  expense  very  materially.  If  this 
be  not  practicable,  a  division  of  the  labor  among  the  assistants  would  lighten  the 
weight  of  the  onerous  burden  now  resting  upon  me. 

Attached,  marked  A,  is  an  abstract  of  all  contracts  for  the  harbors  under  my 
charge,  with  names  of  contractors  and  prices  paid. 

Also,  marked  B,  is  an  abstract  of  the  harbors,  giving  their  locality,  amounts 
required  for  completion,  amounts  for  next  fiscal  year,  &c. 

It  is  well  to  state  that  the  word  *'  completion  *'  is  relative,  meaning,  in  this 
case,  the  completion  of  the  present  plan.  From  the  very  nature  of  things,  and 
this  kind  of  work,  a  permanent  completion  cannot  be  expected. 

I  wish  to  return  thanks  to  the  headquarters  corps  of  engineers  for  the  prompt- 
ness that  has  ever  been  shown  in  replying  to  all  my  requisitions  and  requests. 
I  wish  to  acknowledge  the  kindness  that  Brevet  Brigadier  General  W.  F.  Ray- 
nolds,  corps  of  engineers,  superintendent  of  lake  survey,  has  shown  me  in  fur- 
nishing maps,  tracings)  and  information  upon  my  application.  My  assistants, 
as  named  on  page  three  of  this  report,  have  been  prompt,  active,  and  efficient, 
and  I  am  much  indebted  to  them  for  their  services. 

Digitized  by  VjOOQIC 


BEPOBT  OP  THE  8ECRETABY  OF  WAB 


57 


4.PPENDIX  A 

Abstraei  of  contracts  entered  into  hy  Major  and  Brevet  Colonel  J,  B.  Wheeler, 
corps  ofengineeri,  for  the  several  works  of  harbor  improvenunt  in  his  charge. 


Harbor. 


Superior  Citj,  Wii. . 

Do 

Do 

Do 

Do 

Do 

Do 

OntODrngon,  Mich 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Eagle  Harbor,  Mich. 
Marquette,  Mich 

Do 

Do 

Do , 

Do 

Do 

Do 

Green  Bay,  Wia. 

Manitowoc,  Wis. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Aebovgan,  Wia... 

Do.!III!I!II 

Do 

Do 

Do 

Do 

Do 

Do 

•      Do 

Do 

Do 

MHwaakee.  Wis... 


Ifcieine,  Wia. , 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 


Name  of  contractor. 


Peter  White 

do 

Cobom  tc  Bay 

David  Smoke 

do....: 

do 

do 

8.  8.  Vanghn 

do 

Peter  White 

do 

Oelley  A  Weston ^ 

do 

do 

do 

David  Qninn 

WilUam  Ferguson 

do 

do 

do 

Peter  White 

do 

Gelley  &,  Weston 

Wiliiam  8.  Smith 

David  Smoke 

do 

do 

do 

do 

do 

do 

Hoes  &  Packard 

do 

do 

John  Schutte 

John  Vilas 

do 

Dillingham  &.Co 

do 

do 

do 

Locklie  St  J*>nkin8 . 

Sanger,  Ledlie  Sc  Corse 

do 

do 

do 

do 

do 

......do 

J.  Knhlman 


Material  or  labor  contracted  for. 


1866. 

Sanger,  Ledlie  &,  Corse. 
do. 


.do. 
.do. 


.do., 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


Iron  bolts per  lb.. 

Spike per  lb . . 

Framing per  lln.  ft., 

Twelve-inoh  pine  timber per  liu.  ft . . 

PUfg perlin.  ft.. 

Stone per  cord.. 

Brash per  cord.. 

Stone per  cnb.  yd. . 

Brush per  cord . . 

Iron  bolts per  lb.. 

Spikes per  lb.. 

Twelve-inch  pine  timber per  lin.  ft . . 

Plank perM,  (b.m.).. 

Pilw per  lln.  ft., 

Framing perlin.  ft., 

Rf  moviU  of  rock per  cub.  y d . . 

Twt^lve -inch  pine  timber per  lin.  ft.. 

Stone per  cub.  yd . 

Bnuih per  cub.  yd.. 

Plauk perM,  (b.  m.). 

Iron  bolts per  lb. 

Spikes per  lb. 

Framing perlin.  ft.. 

Dredging per  cub.  yd . 

Twelve-inch  pine  timt>er per  lio.  ft . 

Twelve-inch  hemlock  timber perlin.  ft. 

Stone per  cord. 

Bruith • per  cord . 

Framing per  lin.  ft . 

Driving  piles each. 

Placing  and  sinking  cribs 

Oakpiank per  M,  (b.m.). 

Pine  plank perM,  (b.  m.). 

Rcantling per  M,  (b.  ni.). 

Dredging per  cub:  yd. 

Iron  bolts per  lb. 

Spikes per  lb. 

Twelve-inch  oak  timber per  lin.  ft . 

Twelve-inch  pine  timber per  liu.  ft . 

Plank  and  scantling per  M,  (b.  m.). 

Piles,  white  oak per  lln.  ft. 

S  tone : per  cord . 

Brash per  cord. 

Iron  bolts per  lb. 

Spikes per  lb. 

Framing per  lin.  ft. 

Placing  cribs each. 

Dredging per  cub.  yd. 

Driving  piles per  lln.  ft. 

Stone  in  cribs per  cub.  yd. 


Piles,  white  oak per  lln.  ft. 

Plank,  three-inch perM,  (b.m.). 

Scantling,  three-inch per  M,  <b.  m.) . 

Twelve-inch  timber per  lin.  ft. 

Ironl>olts  and  spikes per  lb. 

Brush per  cord. 

Stone per  cord. 

Placing  cribs each. 

Driving  piles perlin.ft. 

Framing per  lin.  ft. 

Dredging per  cub.  yd. 


Priee. 


$0  05 

05 

20 

SO 

15 
11  00 
3  00 
3  75 
600 

05 

05 

15  7-ia 

18  00 
08 

16  7-10 
58  00 

14* 
1  25 

1  25 
16  00 

04* 
04} 

10  7-10 
SO 
15 
14 
9  50 

2  00 
15 

3  00 
90  00 
25  00 
18  00 
18  00 

20 

07* 

12 

27 

94 
25  00 

16 
10  00 
6  00 

10 

10 

19 
49  00 

49 

19 
2  70 


19 

30  00 

30  00 

d4 

10 

6  00 

13  89 

39  00 

19 

16 

49 


COHTRACT  OF  1867.— REPAIRS  TO  BK  PAH)  FOR  AT  RATES  FIXED  BT  ENOINEKR  OFFICER  IN  CBAROK. 


Wis.. 
Do.  .... 
Do.  . 
Do.  ... 
Do.  ... 
Do.  ... 
Do 


P.  M  Danaher Twelve-toch  timber :...per  M, (b.m.).. 

do Three-inch  plank perM,  (b.m.).. 

do Framing perlin  ft.. 

Ledlie  A  Corse Stone pereub.  yd., 

do Brash per  cord. . 

R.  Nelson  Gere .«  Iron  bolts per  lb.. 

do I  Spikes per  lb. 


$14  97 

14  97 

13i 

269 

&4d 

05 

07 
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CONTfUCT  OF  JW7,  ETC.— Clontinved. 


Harbor. 


Kenosha.  Wis... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do.  .^... 

Do 

Do 

Do 

Do 


Do. 


CUeago,  HI 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

liiehigan  City . 

Do 

Do 

Do 

Do 

Do 

Do 

Kevr  Buffalo... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

8t  Joseph 

Do 

Do 

Dow 

Do 

Do 

South  Haven . . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Black  Lake.... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do...:.. 
Grand  Haven.. 

Do 

Do 

Do...... 

Do 

Do 

Do 

Do 

Do 


Name  of  contractor. 


Sanger,  Ledlle  Sl  Corse 
do 

do 


.do.. 
..do.. 
..do. 
..do. 
..do. 


do 

do 

do 

Caleb  H.  Parker . 


.do.. 


John  M.  Cone . 

do 

do 

do 


.do. 


...do 

...do 

...do 

...do 

...do 

,  A.  Slater  . 
...do 


do 

Chapin  &,  Wells, 
do. 


J.  D.  Dolan 

do 

Carkin  &  KimbaU. 
do 


.do. 
.do. 
.do. 
.do. 


.do. 
•  do. 


.do. 


R.  Nelson  Oere 

do 

Hasbrouck  Sl  Conro. 

do 

do 

do 

do 


do. 


Galen  Eastman . 
do 


.do. 


do. 

do 

R.  Nelson  G^e  . . 

do 

George  Hannahs . 
John  Roost 


.do.. 


do 

S.  N.Kimball.... 

do *. 

James  H.  Ledlio  . 
.do. 


James  E.  lilUer. . 
do 


.do. 


-do 

James  H.  Ledlie . 
do 


.do. 
.do., 
.do. 
.do., 
.do., 
.do., 
.do.. 


Material  or  labor  contracted  /or. 


Piles perlln.ft. 

Three-inch  plank, oak per  M,  (b.m.). 

Three-inch  plank, 'pine per  M, (b.m.). 

Three-inch  scantling per  M,  (b.m.). 

Twelve-inch  timber,  pine per  lin.  ft. , 

Twelve-iDch  timber,  oak per  lin.  ft. 

Iron  bolts  and  spikes per  lb., 

Brush  in  cribs '. per  cord. 

Stcne per  cord.. 

Driving  piles per  lin.  ft. 

Framing .•...• per  lin.  ft . 

Placing  cribs each. 

For  dredging  between  the  piers  and  for  fonnda- 

•    tions  for  cribs percub.yd. 

Dredging  on  ban  or  points  outside  of  proposed 

extension per  cub.  yd. 

Twelve-Inch  timber perlln.ft. 

Three-inch  plank i per  M,  (b.m.)-, 

Brmh per  cord. 

Stone per  cord.. 

Delivering  and  driving  white  oak  piles each . 

Framing  and  sinking  cribs per  lin.  ft. 

Iron  Iwlts ..per  lb., 

Spikes per  lb. 

Dredging  inside  of  pier per  cub.  yd. 

Dredging  outside  of  pier per  cub.  yd. 

Twelve-inch  timber per  lin.ft. 

Three-inch  plank perlln.ft. 

Framing perlln.ft. 

Iron  bolts per  lb. 

Spikes per  lb. 

Stone percub.yd. 

Brush • per  cub.  yd. 

Twelve-ineh  timber per  M,  (b.  m.) . 

Three-inch  plank per  M, (b.m.). 

Piles perlln.ft. 

Stone » per  cord. 

Brush per  cord . 

Framing per  lin.  ft.. 

Driving  piles .-. per  lin.ft. 

Dredg'g  and  excav'g  in  ord'ry  mat'aL  per  cub.  yd . 
Dredg'g  and  ezcav'gin  hard  mat'al .  .per  cub.  yd . 

Iron  bolts per  lb. 

Iron  spilces -• .".  per  lb  - 

Oak  piles each. 

Twelve-inch  timber per  lin.  ft. 

Brush per  cord. 

Stone per  cord.. 

Iron  bolts per  lb.. 

Iron  bolts  with  screw  and  nut per  lb . 

Twelve-inch  timber per  M,  (b.  m.) . 

Three-lach  plank per  M,  (b.m.). 

Piles perUn.ft., 

Stone per  cord.. 

BruHh per  cord.. 

Iron  bolts per  lb.. 

Spikes - per  lb.. 

Framing per  lin.  ft. . 

Twelve-indi  timber per  lin.  ft.. 

Three-inch  plank per  M,  (b.  m. ) . . 

Smk  pieces,  placed per  sq.  yd.. 

Stone per  cord.. 

BruiA per  cord.. 

Iron  bolts  IHnch  square per  lb.. 

Iron  spikes,  6-inch per  lb. . 

Framing per  Un.ft  of  tim^r.. 

Filling  cribs  with  stone per  cord. . 

Dredging  in  ordinary  material per  cub.  yd. . 

Dredging  in  hard  pan  or  slip  clay pei  cub.  yd. . 

Twelve-inch  timber per  lin.  ft . . 

Three-inch  plank per  M,  (b.  m.) . . 

Pine  piles per  lin.  ft.. 

Oak  piles perlln.ft.. 

Stone per  cord.. 

Brush per  cord.. 

Iron  bolts per  pound . . 

Iron  spikes  ...a per  pound.. 

Framing per  lin.  ft  of  timber.. 


Price. 


10  19 
35  00 
30  00 

30  00 
29 
39 

Ky 

500 

13  87 

13 

16 

39  00 

37 

74 
.     28 

31  75 
5  74 
8  74 

11  98 
lU 
09i 
Hi 
44 
74 
14 


13 
04f 
06i 
2fl2i 
75 

15  00 

16  00 
08 

15  75 
390 

oei 

06* 

34 

70 

04  9-10 

04  9-10 

16  00 
35 

3  00 
15  00 

10 

18       • 
.13  25 

15  00 
06 

14  37i 

2  00 

04  9-10 
04  9-10 
14* 
80 
25  00 

3  70 
13  40 

300 
06  9-10 
15 
09 
80 
344 
69 
22 
25  00 
08 
17 

16  94 
220 

09 
14 
U 
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Contract  of  1667,  etc.— Conttaraed. 


Hftrbor. 


Grand  Haven... 

Do 

I>o 

Do 

Do 

Do 

Do 

Do 

Mnakegon 

Do 

Do 

Do 

Do  

Do 

Do 

WWta  River.... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Pentwater 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Pen  Mnrqnette. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Manistee 

Do 

Do 

Do 

Do 

•     Do 

Do 

AnxBeeSciea  . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do :. 

Do 

Do....... 


Do. 


Name  of  eontraetor. 


James  H.  Ledlle  . 
R.  A.  ConoUy  . . . 
do 


.do. 
.do. 
.do. 


do 

do 

Galen  Eastman . 


.do. 


do 

Ledlie  &  Cone 

do 

R.  Nelson  Gere  ... 

Heber  Sqnler 

Thomas  L.  WUte . 
do 


do 

OarUn&KimbaU., 
do 


do 

do 

R.  Nelson  Gere . 
Fox  A  Howard . 
P.  M.  Danaber. . 

do. 


.do. 


P.  D.  Van  Wagener. . . 

do 

R.  Nelson  Gere 

Haibronek  &  Conro. . . 

do 

P.  M.  Danaber 


.do.. 


do. 

Ledlie  A  Cone 

do 

R.  Nelson  Gere 

Hasbronck  Sc  Conro. . . 

do 

Gellej  A,  Weston 

do 


do 

Galen  E!aetman 

do 

R.  Nelson  Gere 

H.  Starke 

Whitwood  A  Hnbbell . 
......do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
-do. 
.do. 


Material  or  labor  eontraeted  for. 


Driving  piles per  Hn.  ft . 

TwelTe-lneh  timber per  Un.  ft.  of  timber. 

Pine  piles perlin.ft. 

Stone per  cord . 

BmBb < per  cord. 

Iron  bolts  and  spikes per  lb . 

Driving  piles each.. 

Framing per  Un.  ft.  of  timber. 

Twelve-inch  timber per  M,  (b.m.). 

Three-inch  plank.  » per  M,  (b.m.). 

Piles per  fl. 

Stone pereord. 

Bmsh pereord. 

Iron  bolts  and  spikes per  lb.. 

Framing per  Itn.  ft.  of  timber. . 

Twelve-inoh  timber per  Un.  ft.  of  timber. . 

Three-inch  plank per  M,  (b.m.).. 

Piles p*»rlln.ft.. 

Framing per  Un.  ft.. 

Driving  pUes perlin.ft.. 

Stone per  cord.. 

Brash pereord.. 

Iron  bolts  and  spikes per  lb.. 

Dredging percnb.yd.. 

Twelve-Inch  timber perHn.ft. 

Three-inch  plank per  M,  (b.  m.) . . 

Piles perlin.ft.. 

Stone per  oord. . 

Brash pereord.. 

Iron  bolts  and  spikes  ....^ per  lb.. 

Framing per  lin.ft,. 

Dredging per  cnb.  yd . . 

Twelve-inch  timber.. .^ per  Un.ft.. 

Three-inch  plank per  H,  (b.m).. 

PUes perlin.ft.. 

Stone...: pereord.. 

Brash % pereord.. 

Iron  bolts  and  spikes per  lb.. 

Framing perlin.ft.. 

Dredgli^ .^..per  enb.  jd.. 

Twelve-hich  timber per  M.. 

Three-inch  plank per  M.. 

Piles perlin.ft.. 

Stone per  cord.. 

Brash pereord.. 

Iron  bolts  and  spUies per  lb.. 

Framing. per  Un.  ft.  of  timber.. 

Twelve-indi  timber perlin.ft.. 

Three-inch  plank,  pine per  M,  (b.  m.) . . 

Piles,  (90  feet  long.)  oak each.. 

Piles.  (30  feet  long,)  elm each.. 

Stone , pereord.. 

Brash per  cord.. 

Slabs pereord.. 

Iron  bolts,  l^bich per  lb.. 

Iron  spikes,  6-incb per  lb.. 

Driving  pUes each . . 

Framing  and  bnlldlng cribs each.. 

Placing,  sinking,  and  filling euch.. 

Dredging    in    common    earth,    sand,    or   soft 

clay percnb.yd.. 

Dredging  in  hard  clay  and  hard  pan . .  per  cub.  y  d . . 


Price. 


torn 

24  00 

10 

18  75 

1  75 

09 

175 

09 

12  83 

14  00 

08 

13  88 

900 

04  9-10 

13 

14  1-10 

14  50 

07 

07 

05* 

14  90 

1  43 

04  9-10 

88 

19 

13  00 

06 

18  00 

600 

04  9-10 

14 

30 

m 

18  00 

06 

13  98 

149 

04  9-10 

14 

36 

12  90 

14  00 

08 

14  88 

300 

04  9-10 

15 

20  0? 

5  75 

3  75 

17  00 

450 

350 

06 

07* 

600 

168  00 

30  00 

35 

70 
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60  BEPOBT  OF  THE  SSCRBTABT  OF  WAR. 

A  1. 

Ontonagon,  Michigan, 

August  31,  1867. 

Sir  :  In  obedience  to  your  instructions,  embraced  in  the  circular  of  July  20, 
1867,  I  prepent  a  general  report  of  the  harbor  improvements  under  my  charge, 
which  include  Superior  City,  Ontonagon,  and  Eagle  harbor. 

I  am  not  prepared  to  report  on  Eagle  harbor.  The  first  notice  of  its  assign- 
ment to  my  care  was  received  at  Milwaukee  July  31,  and  my  time  has  been 
fully  occupied  at  the  other  points  since  my  arrival  on  Lake  Superior.  I  will  at 
BJi  early  day  examine  that  harbor,  and  present  a  separate  report. 

We  will  first  refer  to  the  harbor  of  Superior  City.  This  will  be  to  some  extent 
a  repetition  of  my  communication  or  report  of  July  26,  1867,  on  the  harbor  of 
Superior  City.  This  harbor  is  at  the  western  extremity  of  Lake  Superior,  and, 
in  natural  advantages  of  location,  it  is  to  Lake  Superior  and  the  country  south  and 
west  and  northwest  what  the  harbor  of  Chicago  is  to  Lake  Michigan  and  the 
regionsin  the  same  directions.  As  a  depotfor  the  reception  and  forwarding  of  wheat 
from  places  of  production,  the  bay  of  Superior  may  eventually,  become  the  greatest 
in  the  world.  The  distance  from  Superior  City  by  lake  and  canal  navigation  to 
tide  water  is  about  the  same  as  from  Chicago.  The  commerce  of  Superior  City 
is  very  small  at  present,  as  its  communications  have  never  been  opened  with  the 
country  from  the  south  to  the  west  and  northwest,  which  will  become  tributary. 

Five  different  railways,  all  having  valuable  land  grants,  are  expected  to 
terminate  at  Superior  City  or  on  the  bay  of  Superior,  viz :  The  Northern  Pacific, 
the  Mississippi  and  Lake  Superior,  (from  St.  Paul's,)  the  Lake  Superior  branch 
of  the  St.  Paul's  and  Pacific,  the  St.  Croix  and  Lake  Superior,  and  the  Portage 
and  Superior.  Hence  the  harbor  of  Superior  seems  by  far  to  be  the  most  im- 
portant on  the  lake,  and  one  of  the  most  important  in  all  the  great  chain  of  lakes. 

The  improvement  should  be  begun  and  carried  forward  in  ihe^  most  substantial 
manner.  The  bay  of  Superior  is  the  second  widening  of  the  St.  Louis  river, 
the  first  being  the  St  Louis  bay  above.  Both  of  these  bays  seem  to  have  been, 
at  periods  not  very  remote,  the  proper  termini  of  the  lake,  the  points  of  land 
which  separate  the  two  bays  having  first  been  formed  by  the  united  action  of 
the  lake  and  St.  Louis  river,  and  afterwards  the  Minnesota  Point  was  formed  by 
the  same  agencies,  beginning  at  the  Minnesota  bluffs  and  extending  gradually 
to  iU  present  length,  which  has  been  increased  within  the  last  six  years.  A 
similar  process  has  been  going  forward  in  the  formation  of  Wisconsin  Point  and 
bay  of  Allowes,  in  the  connection  with  the  Nemadjii  river  and  other  streams 
emptying  into  the  bay  of  Allowes,  all  concentrated  and  flowing  through  a  cir- 
cuitous channel  from  the  bay  of  Superior  into  Lake  Superior,  between  Minnesota 
and  Wisconsin  Points.  The  St.  Louis  river  probably  discharges  at  least  five 
times  the  quantity  of  water  as  the  Nemadjii,  but  as  it  spreads  over  the  large  bay 
of  St.  Louis  and  Superior,  the  proportionate  amount  of  sediment  carried  into  the 
lake  by  the  Nemadjii  is  very  greatly  increased,*  especially  in  times  of  freshets 
such  as  came  under  my  observation  from  the  18th  to  24th  of  July,  1867.  The 
plan  which  has  been  proposed  for  improving  the  harbor  is  to  extend  a  pier  of 
cribs  from  Wisconsin  Point  straight  into  the  lake,  in  a  nearly  northeast  direction, 
skirting  the  easterly  side  of  the  channel  for  some  distance,  then  across  the  bar 
to  sixteen  feet  depth  of  water  in  the  lake,  a  distance  of  about  two  thousand  feet. 
On  the  other  side  of  the  channel  it  is  proposed  to  place  loose  rock  along  the  in- 
side of  the  Minnesota  Point,  (or  rather  the  extension  of  the  same,  which  is 
rapidly  forming, )  for  a  distance  of  about  one  thousand  feet,  and  then  begin  the 
erft-work  and  gradually  contract  the  channel  to  three  hundred  feet  in  width. 
This  plan  will  reouire  about  seven  hundred  cords  of  loose  rock  or  filling,  and 
about  forty- three  nundred  feet  length  of  cribs,  and  about  forty-two  thousand 
yards  dredging.    The  estimates  of  Uiis  work  are  annexed. 


Digitized  by  VjOOQIC 


BEPORT  OP  THE   SECRETARY   OF  WAR.  61 

The  plan  which  I  have  recommended  in  a  former  commnnication  is  to  restore 
a  former  channel  of  the  St.  Louis  river  by  cutting  across  Minnesota  Point  about 
one  and  one-fourth  mile  northwest  of  the  light-house,  thus  avoiding  the  circuitous 
channel  of  the  present  natural  entrance  and  the  sediments  of  the  Nemadjii  river 
and  a  portion  of  the  St.  Louis,  and  the  accumulations  of  sediment  which  extend 
nearly  half  a  mile  into  the  lake. 

At  the  proposed  point  the  land  is  narrow  and  low,  being  about  two. hundred 
feet  from  the  lake  to  the  bay  shore,  and  eighteen  feet  of  water  within  six  hun- 
dred feet  of  lake  shore,  and  eleven  feet  within  the  same  distance  from  the  sliore 
of  the  bay.  I  would  recommend  an  artificial  channel  not  exceeding  two  hun- 
dred feet  in  width,  which  should  not  be  opened  for  the  passage  of  water  till  the 
crib- work  is  as  nearly  as  possible  completed.  The  sides  of  the  artificial  channel 
should  be  cribbed  to  a  depth  of  at  least  twelve  feet  below  the  surface  of  the 
water;  and  when  finished  a  part  of  the  ordinary  current  of  the  St.  Louis  river 
would  pass  through  it,  on  the  principle  that  water  will  seek  its  level  on  the 
shortest  distance,  and  thus  keep  the  channel  clear  till  the  further  extension  of 
the  cribs  into  the  lake  should  be  required.  The  effect  of  this  might  be  to  di- 
minish the  depth  of  water  in  the  present  channel,  as  it  would  divide  the  current 
with  it,  but  it  would  not  close  up,  as  it  would  still  remain  the  most  natural  outlet 
of  the  Nemadjii,  and  the  proposed  cut  would  be  insuflScient  for  the  St.  Louis  in 
time  of  freshets.  The  amount  of  work  required  for  the  full  improvement  of  the 
harbor  would  be  less  on  the  artificial  channel,  and  the  facility  of  doing  it  would 
be  much  greater  than  at  the  present  entrance.  There  would  be  no  current  to 
contend  with,  and  more  than  half  the  work  could  be  done  in  the  protection  of 
the  bay.  For  these  reasons  the  same  amount  of  work  at  the  cut  can  be  done  at 
much  less  actual  cost.  The  effect  of  projecting  piers  into  the  lake  at  either  place 
may  be  to  cause  an  abrasion  on  the  lake  shore  northwest  of  the  pier,  which  may 
in  such  case  be  remedied  by  small  jettees  into  the  lake  at  those  points.  The 
difference  of  level  of  the  water  of  the  bay  and  lake  at  the  light-house  on  the  22d 
of  July  last,  two  days  after  the  freshet  began  to  subside,  was  seventy-six  one- 
hundredths  of  a  foot.     This  caused  a  rapid  current  through  the  channel. 

By  reference  to  the  chart  the  advantages  of  the  artificial  channel  are  so  ob- 
vious that  the  subject  needs  no  further  comment.  A  good  harbor  can  be  made 
by  improving  the  present  entrance ;  but  a  better  one  ctm  be  secured  by  the  cut, 
at  a  less  original  cost  and  less  for  future  maintenance ;  but  it  is  possible  that 
private  interest  might  be  so  effected  or  invaded  as  to  make  it  most  expedient  to 
maintain  the  natural  channel.  I  do  not  fully  understand  the  law  and  equity  of 
this  subject.  It  has  been  intimated  that  the  owners  of  property  on  the  bay  near 
the  Nemadjii  river  claim  to  foresee  damage  to  their  property  by  changing  the 
natural  outlet  of  the  St.  Louis  river;  but  if  the  public  advantages  are  very  great 
and  obvious,  it  seems  as  though  «uch  private  claims  could  hardly  be  maintained 
either  in  law  or  equity.  The  work  already  done  in  the  improvUnent  of  the 
harbor  and  materials  delivered  are  as  follows  : 
374  J  cords  of  stone  deposited  along  the  inside  the  Minnesota  Point, 

at  $U  per  cord $4, 119  50 

20,200  lbs.  iron  bolts  and  spikes  delivered,  at  5  cents 1,  0 1 0  00 

Total 5, 1 29  50 


It  is  expected  that  the  full  amount  of  the  present  appropriation  can  be  profit- 
ably expended  during  the  present  fiscal  year.  During  the  next  fiscal  year  one 
hundred  and  twenty  thousand  dollars  ($120,000)  can  be  profitably  expended. 

The  following  are  the  estimates  of  the  cost  of  improving  the  harbor  on  each 
of  the  different  plans,  and  annexed  thereto  are  the  abstracts  of  contracts  and 
tables  of  commerce,  &c.     Superior  City  is  in  the  collection  district  of  Michili- 
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mackmac.  The  nearest  port  of  entry  !&  Bayfield ;  the  nearest  light-lionse  is 
at  Raspberry  island,  which  is  a  flash  light.  There  were  no  import  duties  col- 
lected at  Bayfield  daring  the  last  year.  There  were  thirty-four  arrivals  and 
thirty-three  departures  of  vessels  to  and  from  Superior  City  during  the  year 
ending  June  30,  1867. 

Abstract  of  contracts /or  improvement  of  the  harbor  of  Superior  City. 


l8t  class,  timber. 

8d  class,  iron. 

3d  class.  fiUing. 

4th  class. 

5th  class. 

NamM  of  oontraeton. 

tl 
1 

ad 

¥ 

a 
1 

1 

1 
1 

00 

'i 

I. 
-1 

1 

R.  O.  Coburn 

SI 

$16 

C*nt$. 
13 

Genu. 

Genu. 

Cents, 
20 

CeiM, 
48 

Peter  White 

5 

5 

David  Smoke 

•11 

$3 

Estimate  of  cost  of  improving  the  harbor  of  Superior  City  at  tJ^e  present 

entrance. 

Cost  of  one  crib  32'x20'X  11' : 

2,  368  feet,  (lineal,)  12x  12  timber  in  the  work,  at  44  cents $1,  041  92 

288  feet  b.  m.  plank  in  the  work,  at  $25 7  20 

56  cords  stone  filling,  at  $11 616  00 

7  cords  brush  filling,  at  $3 21  00 

3  piles  driven  in  work,  say 23  88 

3;  560  pounds  iron  bolts  and  spikes,  at  5  cents 178  00 

Total 1 ,  888  00 


Cost  per  lineal  foot,  $59. 

4,  300  lineal  feet  of  crib  piers,  at  $59,  averaging  17  feet  in  depth 

and  20  feet  wide .    $253,  700  00 

42,  000  cubic  yards  dredging,  at  48  cents 20,  160  00 

700  cubic  yards  loose  rock,  at  $11 7,  700  00 

Add  ten  per  cent,  for  superintendent  contingencies 28, 156  00 


'fotal. 


309.716  00 


Estimate  of  cost  of  improving  the  harbor  of  Superior  City,  at  the  proposed  cut-, 
exclusive  of  land  damages, 

3,  000  lineal  feet  of  crib  piers,  averaging  17  feet  in  depth  and 

20  feet  wide,  at  $59  per  foot $^77,  000  00 

110,  000  cubic  yards  dredging  and  excavating,  at  48  cents ....  52,  800  00 

Add  ten  per  cent,  for  superintendent  contingencies 22,  980  00 

Total 252,  7b0  00 
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There  were  no  foreign  exports  or  imports  at  Superior  daring  the  year  ending 
Jtme  30,  1867. 


*  DOMBSTIC  EXPORTS. 

Lomber,  feet,  h.  m. 1,879,273 

Shingles,  feet 255,  000 

Laths 600,  000 

Fish,  half  barrels 1,  478 

Cattle 170 

Furs,  bales 13 

Merchandise,  tons 28 

BespecthiUj  submitted: 


DOMBbTIC  IMPORTS. 

Flour,  barrels..... 1,236 

Pork,  barrels 194 

Corn  meal,  barrels 273 

Salt,  barrels 352 

Corn,  bushels 2,  762 

Oats,  bushels 5,  352 

Merchandise,  tons 419 


HENRY  BACON,  AsnstaiU. 


Colonel  J.  B.  Wheblbr, 

Major  of  Engineers,  U,  S,  Army, 


A  2. 

The  harbor  of  Ontonagon  is  sit  dated  at  about  an  equal  distance  between  the 
natural  harbors  of  the  Apostle  islands  and  Copper  Harbor,  it  being  about  one 
hundred  and  sixty  miles  from  Bayfield  to  Copper  Harbor,  with  no  other  interme- 
diate harbor  ei^cepting  Eagle  Harbor,  fourteen  miles  from  Copper  Harbor,  which, 
till  improved,  is  very  difficult  of  access.  There  are  no  other  intermediate  places 
where  artificial  harbors  can  be  made  to  advantage.  If  there  were  no  trade  or 
commerce,  present  or  prospective,  at  Ontonagon,  it  would  be  very  necessary  to 
improve  the  harbor  as  a  harbor  of  refuge. 

Lake  Superior,  ]ike  the  other  great  Takes,  is  subject,  at  certain  seasons,  to 
sudden  and  violent  storms  and  gales  of  wind,  which  make  harbors  of  refuge 
not  only  desirable  but  essei^tial  to  the  safety  of  navigation. 

It  is  very  apparent  that  one  is  a  necessity  between  Copper  Harbor  and  the 
Apostle  islands.  The  Ontonagon  river,  from  its  mouth  about  one  mile,  has  a 
minimnm  depth  of  ten  (10)  feet,  and  eleven  (11)  feet  to  the  dock.  It  has  a 
minimum  depth  of  six  (6)  feet  for  about  six  miles  further  up. 

Ontonagon  is  the  commercial  centre  of  the  best  agricultural  region  of  Lake 
Superior,  though  undeveloped,  and  also  of  one  of  the  best  mining  regions, 
which,  also,  is  partially  developed, 

The  modem  deposits  of  the  Ontonagon  river  have  extended*  about  half  a 
mile  into  the  lake.  Through  this  bar  there  is,  at  present,  a  channel  somewhat 
circuitous,  having  about  eleven  feet  minimum  depth  of  water.  This  channel  is 
variable,  and  has  been,  for  several  years  before  1866,  closed,  so  that  vessels 
drawing  more  than  seven  feet  of  water  could  not  enter  during  the  years  1863, 
1864,  and  1865 

The  plan  for  improvement  adopted  is  to  extend  two  parallel  piers  of  cribs 
in  a  direction  nearly  northwest,  two  hundred  and  fifty  feet  apart,  and  each 
about  two  thousand  five  hundred  (2,500)  feet  into  the  lake. 

Tlie  east  .pier  will  cross  the  present  channel  and  cut  across  the  bar  for  a 
distance  of  about  one  thousand  feet,  to  eighteen  feet  of  water  into  the  lake. 
The  east  pier  should  be  extended  to  the  channel  in  the  first  place,  and  then 
the  work  should  begin  at  the  west  pier;  and  it  may  be  a  question  whether  it 
will  be  best  to  extend  the  west  pier  to  its  full  length,  and  then  extend  the  east 
pier,  leaving  open  a  space  for  the  channel  to  be  closed  last,  after  a  channel  is 
dredged  throngh  the  bar  between  the  cribs,  leaving  the  spring  and  summer 
freshets  to  finish  the  channel.    This  position  of  piers  involves  more  expenee 
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than  a  more  northerly  direction,  as  it  requires  more  length  and  more  dredgmg ; 
but  it  is  undoubtedly  a  more  proper  direction  for  permanence,  as  it  carries  the 
works  beyond  the  extreme  point  of  the  bar  formed  by  the  river  deposits,  and  is 
the  best  protection  against  the  most  prevailing  winds,  which  are  from  the  nortK- 
east. 

The  Ontonagon  river,  for  several  miles  from  its  month,  is  a  sluggish  stream ; 
but  it  is  subject  to  heavy  freshets  in  spring  and  summer,  which  bring  down  large 
amounts  of  drift-wood  and  deposits  of  sediment,  both  of  which  have  helped  to 
obstruct  the  entrunce;  and  the  same  causes  may,  after  a  few  years,  make  it 
necessary  to  extend  the  piers  still  further  into  the  lake.  If  the  work  is  completed 
according  to  the  plan,  in  a  proper  manner,  it  will  make  Ontonagon  a  sate  and 
acceptable  harbor  at  all  time^during  the  navigable  seasons^ 

A  small  amount  of  dredging  needs  to  be  done  inside  of  the  shore  line  to  the 
docks,  which  properly  belongs  to  private  or  local  enterprise^  There  is  no  work 
done,  in  place,  on  the  improvement  of  the  harbor.     . 

The  materials  delivered  are  as  follows ; 

20,200  lbs.  of  iron  bolts,  at  5  cents $1,  010  00 

1,500  cubic  yards  of  stone  for  filling,  at  $3  75 5,  625  00 

1,200  lineal  feet  of  timber,  at  15^j^  cents 188  40 

Total 6,823  40 


It  is  expected  that  work  to  the  amount  of  the  present  appropriation  can  be 
done  during  the  present  fiscal  year. 

During  the  next  fiscal  year,  one  hundred  and  twenty-five  thousand  dollars 
($125,000)  can  be  profitably  expended. 

Ontonagon  is  in  the  collection  district  of  Michilimackinac.  The  nearest  port 
of  entry  is  Eagle  Harbor.  The  nearest  light-house  is  at  Eagle  river,  with  a 
light. 

The  revenue  collected  at  the  port  of  Ontonagon  during  the  last  fiscal  year 
was  8232  68 ;  of  which  only  $5  50  was  from  duties.  The  number  of  arrivals 
of  vessels  at  the  port  was  224 ;  departures,  225. 

With  these  remarks  I  submit  the  following  estimates,  with  abstracts  of  the 
contracts  and  tables  of  domestic  exports  and  imports. 

The  estimates  for  Ontonagon  ana  Superior  are  based  upon  the  prices  of  the 
present  contracts,  and  are  for  a  thorough  execution  of  the  plans,  which  will  make 
our  work  secure  and  permanent ;  requiring  few  repairs  excepting  the  natural 
decay  of  the  timber  above  the  surface  of  the  water. 
Very,  respectfully,  your  obedient  servant, 

HENRY  BACON,  AssUtatU. 


Abstract  qfcontractifor  the  improvefnent  of  the  harbor  of  Ontonagon, 


lit  claa»-Timber.                 dd  dam-Iroa. 

3d  class— Filling. 

^  . 

'l^ames  of  eontracf  i. 

Centt. 
15  7-10 

H    4 

is. 

CO 

Stone,   per 
cubic  yard. 

Bmib.  per 
cord. 

1-2 

OeUy^  Weston.... 

$18  00 

Cent$. 

08 

Centt. 

(knu. 

Centt. 

16  7-10 

CentM. 

8.  8.  Yanglm 

$375      $600 

40 

Peter  White 

05 

05 

» 
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ESTIMATE  OF  THE  COST  OP    IMPROVING  THE   HARBOR  OF  ONTONAGON. 

GoBt  of  one  crib,  32^ X  SO'x  17' : 

2^68  lineal  feet  of  timber  frames  done  in  work,  at  32^% $767  23 

288  feet  b.  m.  plank,  at  $25 •. . ,  •7  20 

265J  yards  filling  stone,  at  $3  75 995  62 

7  cords  filling  brush,  at#6 •. •  42  00 

3  piles  and  driving 24  00 

3,560  pounds  iron  and  spikes,  at  5  cents 178  00 

Total 2,014  05 

Or  $62  .94  per  lineal  foot. 

BSTIMATB  OF  TOTAL  COST. 

5,000  lineal  feet  of  crib  piers,  at  $62  94 $314,700  00' 

40,000  cubic  yards  of  dredging,  at  40  cents 16,  000  00  • 

Add  10  per  cent.*  for  superintendence  and  contingencies 33,  070  00- * 

TotaL.. 363,770  00' 

DOMESTIC  EXPORTS. 

From  the  port  of  Ontonagon  during  the  year  ending  June  30,  1867 : 

Ton*. 

Copper,  1,500  tons . .' 1, 500 

Hay,  100  tons 100 

Fish,  1,000  half  barrels ...    ' : 75 

Leather,  50  tons ', 50 

Potatoes,  2,000  bushels 60 

Lumber,   125  M  feet 

Sundries,  75  tons 75 

Potash,  20  tons 20 

Total  tons , ' 1,880 

DOMESTIC   IMPORTS. 

To  the  port  of  Ontonagon  during  the  year  ending  June  30,  1867  : 

Tons. 

Flour,  4,790  barrels 526 

Lime,  420  barrels 53 

Lard,  190  barrels .' 30 

Molasses,  44  barrels 11 

Oil,  123  barrels 19 

Pork,  278  barrels 42 

Sugar,  600  barrels 84 

Salt,  600  barrels 90 

Vmegar,  100  barrels 17 

Fuze,  60  barrels 8 

Hams,  384  casks ./ 53 

Nails,  160  kegs 8 

Powder,  8,200  kegs 123 

5  w ^Vol.  ii 
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Candles,  2,000  boxes 70 

Corn,  2,500  bushels 70 

Oats,  17,000  bushels 272 

Corn-meal 250 

Sundries 1,  375 

Total y 3, 051 


A3. 

Milwaukee,  Wisconsin,  August  31,  1867. 

Colonel  :  I  have  the  honor  to  submit  the  subjoined  report  of  Marquette  har- 
bor, Michigan. 

This  harbor  is  situated  about  170  miles  from  the  south,  at  that  point  where 
the  line  of  the  south  shore  of  Lake  Superior  changes  its  general  direction  from 
northwest  and  southeast  to  east  hy  north  and  west  by  south.  The  harbor  is 
formed  by  an  indentation  in  the  shore-line  of  about  a  mile  to  the  westward, 
making  a  natural  harbor  secure  from  all  winds  except  those  from  the  east  around 
to  the  northeast,  and  vessels  at  anchor  in  it  are,  in  consequence,  obliged  to  sail 
upon  the  slightest  indication  of  a  storm  from  these  unsheltered  directions. 
This  harbor,  therefore,  needs  the  agency  of  art  to  render  it  perfectly  secore. 

The  almost  fabulous  mineral  richness  of  peninsular  Michigan  early  attracted 
the  attention  of  capitalists,  who,  in  opening  the  mines,  unearthed  the  talisman 
that  dotted  the  shores  with  cities,  filled  the  valleys  with  the  busy  hum  of  life, 
whitened  the  lake  with  the  sail  of  vessels  bearing  to  a  market  the  products  of 
the  mines,  caused  prosperity  to  smile  from  the  sterile  rock,'  and  spread  the  man- 
tle of  enterprise  over  a  country  wild  and  uninviting. 

Marquette  is  a  production  of  this  genius  of  progress.  In  sailing  up  Lake  Supe- 
rior, upon  emerging  from  the  wild  loneliness  of  the  region  below,  one  is  filled 
with  surprise  and  wonder  at  the  first  sight  of  so  fine  a  town.  The  town  is 
beautifully  situated  on  a  fine  elevation  that  descends  by  gentle  slopes  to  the 
shores  of  the  bay.  It  has  a  population  x>£  about  three  thousand,  which  is 
rapidly  increasing,  and  appearances  indicate  that  about  half  of  the  buildings  have 
been  erected  within  two  years,  while  still  others  are  in  process  of  construction. 

The  streets  throughout  the  entire  day  resound  with  the  hum  of  business,  and 
in  the  evening,  when  the  iron  furnaces  pour  out  their  industrious  swaim,  they 
have  a  most  lively  appearance. 

Through  this  port  pass  the  productions  of  the  iron  furnaces,  mines,  and  ex- 
change commodities,  and,  therefore,  anything  that  may  be  done  at  this  place  for 
the  protection  of  shipping,  during  the  tempestuous  weather,  will  exert  a  most 
beneficial  influence  upon  not  only  the  tributary  country  and  attendant  commerce 
alone,  but  upon  every  vessel  that  encounters  the  fierce  storms  upon  Lake  Su- 
perior, the  largest  of  the  American  lakes. 

Marquette  is  in  railroad  communication  with  Escanaba,  and  another  road  is  in 
course  of  construction  between  Marquette  and  Ontonagon,  being  completed  as 
far  as  Lake  Michigan.  The  several  mines  upon  the  lines  of  these  roads  trans- 
port most  of  their  products  by  them  to  Marquette,  where  they  are  transferred 
to  vessels  and  shipped  for  reduction  and  manufacture  to  points  east. 

In  consideration  of  their  vast  extent,  the  iron  mines  of  this  country  comprise, 
no  doubt,  the  most  wonderful  mineral  deposit  in  the  world.  Within  the  last 
fifteen  years,  millions  of  tons  of  ore  have  been  excavated,  representing  fabulous 
wealth  ;  yet  scarcely  any  perceptible  impression  has  been  made  upon  the  mass. 
The  ore  is  very  rich,  yielding  about  66  per  cent,  of  pure  iron.  A  number  of 
furnaces  are  in  operation  in  the  vicinity  of  Marquette,  which  yield  considerable 
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pig  iron ;  others  of  still  greater  capacity  are  being  built,  and  mills  for  its  farther 
manipulation  and  manofactore  are  springing  up  on  every  side.  ^ 

Perhaps  a  better  idea  of  the  mineral  wealth  of  this  country  may  be  formed 
by  an  acquaintance  with  the  quantity  and  valuation  of  iron  and  ore  shipped  up 
to  tbe  10th  of  August,  1867,  and  estimated  quantity  to  the  close  of  navigation. 

Beceipts  as  above,  tons  ore,  166,497 ;  pig  iron,  15,198.  Estimated  receipts 
from  August  10  to  close  of  navigation,  tons  ore,  105,000 ;  pig  iron,  6,000.  Total 
from  Marquette  for  1867,  171,497  tons  ore,  and  pig  iron,  21,198. 

,  VALUATION. 

171,497  tons ore,at$5 «857,  485 

21,198  tons  charcoal  pigiron,at  $40. 847,  920 

Total 1,705,405 


To  this  must  be  added  the  value  of  iron  and  ore  shipped  on  estimated  quan- 
tity for  1867,  which  is  $1,165^000,  or  a  grand  total  for  the  county  of  Marquette 
of  $3,370,405. 

Appreciating  the  necessity  of  a  good  harbor  at  this  point,  Colonel  W.  F.  Ray* 
nolds.  United  States  engineers,  made  an  examination  of  this  harbor  with  a  view 
to  its  improvement,  and  upon  his  estimates,  $85,000  were  appropriated  by  the 
thirty-ninth  Coogress  for  this  purpose. 

The  plan  of  improvement  proposed  is  to  build  a  breakwater  some  two  hundred 
feet  in  length  in  front  of  the  town,  this  breakwater  to  be  composed  of  cribs  filled 
with  ballast  stone,  and  built  upon  either  of  the  lines  indicated  in  the  charts 
accompanying  Colonel  Raynolds's  report. 

The  charge  of  this  harbor  was  not  transferred  to  this  department  until  late  in 
the  spring  of  this  year,,  which  left  but  little  hope  of  accomplishing  much  this 
season.  The  work  was  advertised,  however,  and  the  bids  openea  and  work 
awarded.on  the  20th  of  June.    (For  an  abstract  of  bids  see  appendix.) 

The  persons  to  whom  the  award  was  made,  and  the  nature  of  their  contracts, 
I  have  also  appended.  The  point  nearest  the  light-house  of  the  two  proposed 
was  selected  and  work  commenced  as  soon  after  the  letting  as  possible,  and  has 
progressed  satisfactorily,  there  being  three  cribs  placed  up  to  the  present  time, 
and  without  doubt,  before  the  close  of  the  season,  one  hundred  and  sixty  lineal 
feet  of  this  breakwater  will  be  completed. 

During  the  ensuing  season  I  apprehend  that  five  hundred  and  ten  running 
feet  may  be  added  to  this ;  this  will  cost,  at  present  contract  prices,  $43,150  32. 
It  is  proposed  by  the  contractors  for  framing  to  continue  the  work  during  the 
winter  as  the  timber  is  delivered ;  if  this  course  is  pursued,  one  hundred  feet 
more,  costing  $22,490  16,  may  be  added  to  the  above. 

That  this  amount  can  be  most  advantageously  expended  in  the  further  exten- 
sion of  the  work  alreadv  begun,  I  think  is  without  question,  since  the  location 
is  such  that  any  expenditures  for  this  purpose  will  be  of  incalculable  benefit  to 
Lake  Superior  commerce  and  navigation. 

Very  respectfully,  your  obedient  servant, 

JAMES  B.  QUINN, 
Lieutenant  U,  S.  Engineers. 
Major  and  Brevet  Colonel  J.  B.  Whbblbr, 

Corps  of  Engineers, 


Digitized  by  VjOOQIC 


68 


REPORT  OF  THE  SECRETARY  OF  WAR, 


.5. 

I 


Si   1* 


CO 
00 


o 


I 


(4 

% 

1 

t 

1. 

1 

1 

ft 

a 
P 

s 

•^ 

4 

i\ 

8?28 

Sft 

o 

.9 
3 

t 
1 
s 

1 

■6  ■ 
>.  • 

8  : 

- 

1-t 

II. 

88 

00r-» 

1 

8  : 
^  1 

'6 
1 

S8 

0 

E 

I 

1 

fe  t^  0»  00  — -W"  t*  »* 

^    I 

oo 

$S 

1 

"*   ! 

« 

52 

1 

a 

1 

1 

3 

5 

2  : 

!o»   ! 

23 

1 

^ 
•^ 

8  : 
2j 

iSSSS 

i  2  2  *  2 

8 

2 

888 

S28 

a! 

S  : 

22S 

e 
•c 

o 

1 

1 

0 

."2  3 

■5e|Bt 

SSsoa 

•§ 

%% 

It 

• 

o 
JZS 

I 

a 

i\ 

^'  : 

is   I 

.53     . 

•^  i 

;a§ 

is 

a 

V 

■  T 

< 

i 
if 

1 

> 
'a 
a 

> 

1 

1 

< 

^ 

1 

4«« 

v»f 

^(O 

k«a 

a 

o 

^% 

r 

■^ 

V 

«c 

l> 

Digitized  by  VjOOQIC 


BEPOET   OP  THE   8ECBETARY   OF  WAR.  .  69 

AhUract  of  contracts  for  improving  Marquette  harbor,  Michigan, 


Contractors. 

Nature  of  contracts. 

Price. 

Willimiii  Fer^son.... 

12-inch  square  pine  timber  per  lineal  foot . . . . 
Stone  per  cubic  yard  . ..-- ..«...! 

10  14i 

Willimn  Fergnwin 

1  25 

Willi&in  FerfiTiiioii ............. 

Brush  Der  cubic  yard ......  -.-. ...... ...... 

1  25 

Williftm   "PftromBnii _. 

Plank  DerM 

16  00 

Peter  White 

Iron  bo  ts  ner  nound  ..........w. ........   . 

0  OU 

Peter  White - 

6-inch  wrought-iron  spikes  per  pound 

Framinc^  ner  lineal  foot 

0  04| 

Qelley  &  Weeton 

OlOA 

Ahttract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractor  up  to  September  1,  1867,  at  harbor  of  Marquette,  Michigan, 

Contractor :  Peter  White.  Material  received :  20,200  pounds  of  iron.  Ma- 
terials used:  4,296  feet  pine  timber;  17  cubic  yards  stone;  500  pounds  iron. 
Labor  performed:  4,296  feet  framing.  Amount  paid  to  Peter  White,  con- 
tractor, for  iron :  8984  75.  .  • 


A  4. 

Milwaukee,  Wisconsin.  August  31,  1867. 

Sib  :  In  obedience  to  your  instructions,  embodied  in  circular  of  20th  ultimo,  I 
have  the  honor  to  submit  the  following  report  upon  Green  bay,  Wisconsin  :     t 

This  harbor  is  situated  at  the  mouth  of  the  Fox  river,  and  takes  its  name 
from  the  bay  into  which  the  river  empties.  The  towns  of  Green  Bay  and  Fort 
Howard  are  situated  upon  it,  and  are  rapidly  increasing  in  wealth  and  popula- 
tion ;  being  situated  at  the  head  of  Green  bay,  and  in  direct  communication  with 
the  interior  of  the  State,  both  by  railroad  and  water,  the  trade  of  the  northern  and 
north werteru  portions  of  Wisconsin  naturally  accumulates  at  these  points.  The 
harbor  is  deep  and  spacious,  and  protected  from  all  violent  winds  and  storms  ;  and 
it  is  only  necessary,  therefore,  to  render  this  harbor  accessible  to  all  vessels  from 
Green  bay,  in  order  to  confer  a  great  benefit  upon  the  industry  of  the  country 
and  commerce  of  the  lakes.  With  this  object  in  view,  the  present  course  of 
improvement  was  proposed  and  adopted. 

An  appropriation  for  the  improvement  of  this  harbor  was  made  in  1866,  of 
$30,500,  and  during  the  second  session  of  the  thirty-ninth  Congress  a  further 
appropriation  of  $15,500.  Of  this  there  has  been  expended  up  to  the  present 
time  (see  abstract  appended)  $12,447  25  in  dredging  out  the  channel  between 
Grass  island  and  the  mouth  of  Fox  river,  and  in  opening  cut  across  Grass 
island.  The  work  of  improving  this  entrance  was  begun  late  in  October,  1866, 
but  owing  to  the  inclemency  of  the  weather  and  accidents  to  machinery  of  the 
dredge,  very  little  was  accomplished,  the  whole  quantity  of  earth  removed 
being  only  1,298.5  cubic  yards ;  work  was  renewed  in  June,  1867,  on  the  south 
side  of  Grass  island  in  seven  feet  of  water,  distant  from  the  island  about  two 
hundred  yards,  and  has  progressed  favorably,  there  having  been  removed,  up 
to  the  present  time,  thirty-two  thousand  two  hundred  and  ninety-four  yards  of 
earth,  and  it  is  probable  that  by  the  close  of  the  working  season  a  channel 
twelve  feet  deep  and  one  hundred  feet  wide  will  be  made,  extending  from  the 
twelve  feet  water  on  the  south  side  of  Grass  island,  to  the  twelve  feet  channel 
on  the  north.  Already  a  strong  current  begins  to  flow  through  the  cut,  and  I 
apprehend  considerable  earth  may  be  removed  from  the  channel  by  the  freshets 
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of  the  ensuing  fall  and  Bpring.  In  order  to  observe  tbe  abrasive  effect  of  these 
freshets,  and  tbe  storms  of  winter,  no  protection  for  the  sides  of  the  channel  has 
been  provided.  Daring  the  ensuing  summer,  however,  the  dredging  will  be 
Efficiently  advanced  to  require  this  protection  to  be  commenced,  if  not  com- 
pleted. 

In  my  last  report  upon  the  improvement  of  this  harbor  (see  Appendix  to 
Chief  of  Engineers'  report  for  the  jear  1866)  I  recommended  a  system  of  sheet 
piling  for  the  protection  of  the  sides  of  the  channel,  constructed  in  accordance 
with  plans  proposed  by  Colonel  J.  D.  Graham,  and  costing,  when  completed, 
$55,416  77.  Upon  more  mature  consideration  I  am  convinced  that  although 
this  plan  possesses  the  properties  6f  stringent  economy  in  first  construction,  it 
does  not  possess  sufficient  stability  to  withstand  the  violence  of  tempests,  the 
rush  of  water  during  the  period  of  freshets,  of  the  pressure  of  sand  from  the 
exterior  for  any  length  of  time ;  and  it  is,  therefore,  a  question  whether  this,  from 
its  fmilty,  must  certa'iily  be  continually  undei^oing  expensive  repairs,  would 
prove  as  economical,  in  fact,  as  a  structure  which,  though  costing  more  to  build, 
possesses  the  quality  of  permanency.  In  view  of  the  very  great  importance 
which  exists  of  giving  to  the  work  already  begun  as  great  a  degree  of  dura- 
bility as  possible,  with  the  least  possible  expenditure,  I  am  persuadjed  to  recom- 
mend the  substitution  of  a  system  of  close  piling  for  seven  thousand  two  hundred 
and  thirty-six  feet  of  the  sheet  piling,  and  cribs,  twenty  feet,  wide,  filled  with 
stone,  for  the  remaining  three  thousand  six  hundred  and  sixty- four  feet ;  one 
crib  to  be  placed  at  the  end  of  each  pier  on  the  southern  extremity,  and  the  re- 
mainder to  be  placed  upon  the  northern  extremity.  •  The  close  piling  to  be  con- 
structed by  driving  piles  in  juxtaposition  next  to  the  water-way;  at  a  distance 
of  twelve  feet  behind  this,  a  second  row,  at  distances  apart  of  twelve  feet ;  the 
two  rows  to  be  properly  capped,  bolted,  clamped  by  string  pieces,  and  connected 
b^  ties  every  twelve  feet.  This  will  cost  (see  estimate  marked  A)  $130,947  87 ; 
the  cribs  to  be  of  the  plan  followed  in  the  harbor  improvements  of  Lake  Mich- 
igan^ The  cost  of  the  ninety-two  cribs  of  this  description  used  will  be  (see  es- 
timate B)  8184,579  60.    Total  for  ihe  entire  protection,  8215,527  47. 

During  the  ensuing  year  the  whole  of  this  close  piling  and  four  cribs  at  least 
may  be  built,  and,  provided  no  unforeseen  circumstances  occur  to  prevent,  fifty 
thousand  yards  of  earth  be  removed ;  therefore,  8161,000  may  be  profitably 
expended  during  the  year  1868.  Although  this  is  a  large  sum,  we  cannot  con- 
sider it  as  exorbitant  in  comparison  with  the  immense  benefit  that  must  result 
from  the  completion  of  this  work. 

•  In  the*  present  condition  of  the  entrance  a  vessel  can  get  out  of  Chicago  har- 
bor loaded  with  one  hundred  tons  more  freight  than.it  can  from  this;  and  by 
reason  of  its  tortuousness,  it  is  entirely  inaccessible  by  night,  and  dangerous  at 
all  times. 

Notwithstanding  the  many  disadvantages  of  difficult  entrance  to  harbor  and 
the  almost  total  failure  of  the  harvest  during  the  past  three  years,  the  trade  of 
Green  Bay  has  steadily  increased.  Perhaps  some  idea  may  be  obtained  of  this 
increase  by  comparing  *the  number  and  tonnage  of  vessels  arriving  and  depart- 
ing last  year,  and  those  of  this : 

This  year's  arrivals,  677  vessels ;  tonnage 139,  608 

Last  year's  arrivals,  557  vessels ;  tonnage 108,  608 

This  year's  departures,  673  vessels ;  tonnage 140,  250 

Last  year's  departures,  573  vessels ;  tonnage 107,  200 

There  are  some  fifty  vessels  sailing  from  this  port  this  year,  the  tonnage  of 
which  I  am  unable  to  ascertain.  Ten  steamers  ply  between  this  port  and  points 
on  Green  bay,  whose  tonnage  aggregates  3,468  tons ;  and  a  number  engaged 
in  the  navigation  of  the  Fox  river,  the  tonnage  of  which  amounts  to  upwai'da 
of  1,000  tons. 
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I  append  an  abstract  of  gome  ot  tba  most  important  imports  and  exports,  a 
camparison  of  which  with  that  of  last  year  shows  a  considerable  increase. 

Green  bay  is  in  the  collection  district  of  Milwaukee,  and  is  the  port  of  entry 
for  this  harbor.  The  amount  of  revenue  collected  during  the  past  year  was 
not  ascertained.  The  nearest  light-house  is  called  Long-tail  Point  light.  The 
Bght  is  a  fixed  white  light  of  the  fourth  order. 

In  contemplation  of  the  easier  access  to  Green  bay  that  the  present  improve- 
ment will  «llow,  when  completed,  vessel  owners  are  calculating  upon  i-eceiving 
the  fireight  of  Minnesota  and  northwestern  Wisconsin  entirely  at  this  port, 
imtead  of  receiving  a  large  portion  of  it  at  Milwaukee  and  Chicago,  as  at  present. 
In  consequence  of  the  crooked  channel,  and  the  diflSculty  and  expense  of  navi- 
gating it,  it  costs  from  three  cents  to  four  cents  per  bushel  more  to  ship  wheat 
from  this  port  to  the  same  ports  eastward. 

Improvements  are  in  progress  upon  the  Green  Bay  and  Mississippi  canal  that 
will  soon  place  this  port  in  excellent  water  communication  with  the  Mississippi 
river;  when  this  is  completed  Green  Bay  will  become  the, principal  shippine 
point  for  the  surplus  millions  of  bushels  of  wheat  of  Minnesota,  Dakota,  ana 
northern  Wisconsin ;  and,  in  return,  of  the  machinery  and  tools  of  agriculture, 
goods,  furniture,  iron,  nails,  salt,  and  all  the  articles  of  merchandise  needed  in 
the  country  drained  by  the  Fox  and  Wisconsin  rivers,  and  that  of  the  upper 
Mississippi,  since  freights  from  these  places  to  BufBedo  can  be  shipped  by  tliis 
route  cheaper  than  by  any  route  in  operation  or  projected. 

I  have  herein  endeavored  to  present  a  few  of  the  leading  inducements  for  the 
continuation  of  the  work  of  improvement  already  begun.  If  anything  further 
concerning  the  position  and  character  of  the  work  is  required,  I  respectfully 
refer  to  my  preceding  report  of  November  29,.  1866. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

JAMES  B.  QUINN, 
Lieutenant  United  Stutes  Engineers, 

Brevet  Colonel  J.  B.  Whbelbb, 

Major  Carps  of  Engineers. 


A. — Estimate  of  cost  of  close  piling  necessary,  to' protect  the  sides  of  the  cut 

across  Chass  island. 

For  235,350  lineal  feet  of  white  oak  piles,  at  18  cents  per  foot $42,  363  00 

For  14,472  lineal  feet  of  12-inch  square  timber,  for  caps,  at  20  cents 

per  lineal  foot 2,  894  40 

For  21,708  lineal  feet  of  6  X  12-inch  timber,  for  stringers,  at  10 

cents  per  lineal  foot 2, 170  80 

For  7,891  lineal  feet  of  12-inch  square  timber,  for  ties,  at  20  cents 

per  lineal  foot 1,  578  20 

For  101,017  lbs.  of  wrought  iion  bolts,  at  6  cents  per  lU. 6,  061   02 

For  19,666  cubic  yards  of  brush  or  slabs,  for  filling,  at  $1  25  per 

yard 24,583  00 

For  6,432  cubic  yards  of  stone,  for  ballast,  at  $3  per  yard 19,  296  00 

For  framing  44,071  lineal  feet  of  timber,  at  10  cents  per  foot 4,  407  10 

For  driving  7,845  piles,  at  $2  per  pile 15,  690  00 

119,043  52 
Contingencies,  at  10  per  cent 11,  904  35 

Estimated  cost  of  close  piling  . ." ; 130,  947  87 
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B. — Estimated  cost  of  one  crib  20' X  32' X 17',  constructed  according  to  plan 
adopted  by  Major  J.  B,  Wheeler,  U.  S.  Engineers, 

For  2,  368  lineal  feet  of  12-iiich  square  timber,  at  20  cents  per  lineal 

foot : $473  60 

For  3,554  lbs.  wrought  iron  bolts,  at  6  cents  per  lb 213, 24 

For  265J  cubic  yards  of  stone,  at  $3 796  50 

For  32  cubic  yards  of  brush  or  slabs,  at  $1  25  per  yard 40  00 

For  288'-B.  M.  3-inch  planks,  at  $20  per  M 5  76 

For  6  lbs.  6-inch  wrought  iron  spikes,  at  10  cents 60 

For  framing  2,368  lineal  feet  of  timber,  at  20  cents  per  lineal  foot.  473  60 

2, 006  30 
Contingencies,  at  10  per  cent. 200  63 

Estimated  cost  of  one  crib 2, 206  93 

Estimated  cost  of  92  cribs 184,  579  60 

Cost  of  close  piling 130,  947  87 

Estimated  cost  of  protection 215, 527  47 


Abstract  of  imports  and  exports  of  Green  Bay,  Wisconsin,  for  the  year  ending 

July  31,  1867. 


IMPORTS. 

Articles. 

Quanfity. 

Articles. 

Quantity. 

Tea,  chests 

400 

600 
1,045 

505 

11,505 

1,500 

2,835 

264 
4,064 

Oil.  nounds ................. 

2,307 

1,876 

700 

Tobacco,  packages ............ 

Drucrs.  nackacres ...... ...... 

Fruit,  packages 

Coal,  tons-^^^^ -r 

Crackers,  pounds. ............ 

Pifi?  iron,  tons ...... .... .... . 

400 

Salt,  pounds ................. 

SiruD.  barrels  ............... 

300 

Barley  malt,  bushels. . ....  -... 

Suflrar.  barrels ...... ......... 

500 

Stoves 

Molasses,  hocrsheads 

50 

Horse-rakes .................. 

General  merchandise,  tons 

7,500 

Nails,  kegs 

EXPORTS. 


Flour,  barrels 

Wheat,  bushels 

Com,  bushels « 

Oats,  bushels \ 

Beef  and  pork,  barrels 

Potatoes,  bushels 

Beans,  barrels 

Rye,  l>ushels ^.. 

Butter,  firkins 

Eggs,  barrels 

Meal  and  feed,  bags 

Hops,  bales. . t 

FisD,  packages 

Beer  and  ale,  kegs 

Baskets 


114,500 

303,313 

65,000 

365,915 

4,600 

7,132 

11,627 

8,000 

12, 182 

335 

200,000 

93 

15,227 

5,120 

1,973 


Hides 

Wool,  bales 

Cattle 

Sheep 

Pelts 

Hay,  bales 

Pearlash,  casks 

Railroad  cars 

Railroad  ties 

Shingles -. 

Lumber,  feet 

Laths 

Staves  and  headings,  sets 

Felloes,  sets 

Brick :.... 


6,000 
753 
3,740 
1,580 
2,000 
4,576 

doo 

12f> 

100,000 

200,000,000 

40,640,000 

5,000,000 

10,384 

.     5,485 

1,305,000 
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AAstract  of  labor  performed  and  amount  paid  to  contractor  up  to  September  1, 
1867,  at  harbor  of  Green  Bay,  Wisconsin. 

Labor,  32, 294  yards  of  dredging.    Paid  William  S.  Sihlth,  contractor,  $12,447  23. 


A  5. 

MiLWAtKBB,  Wisconsin,  August  31,  1867. 

Sir  :  The  subjoined  report  ug^on  the  present  and  prospective  condition  of  the 
harbor  of  Manitowoc,  Wisconsin,  ia  respectfallj  Bubmitted  in  compliance  with 
your  instructions  of  July  20,  1867.  Manitowoc,  Wisconsin,  is  situated  at  the 
mouth  of  the  Manitowoc  river,  which  empties  into  a  beautiful  bay  on  Lake 
Michigan,  of  some  six  miles  in  length,  and  two  and  a  half  miles  in  width ;  ex- 
cellent «ncborage  is  found  in  this  bay,  and  partial  protection  from  the  fierceness  ' 
of  northeast  and  southeastern  gales.  Daring  the  spring  freshets,  a  large  vol- 
ume of  water  is  projected  into  the  lake  by  tie  Manitowoc  river,  suflScient  to 
maintain  an  adequate  depth  of  water  at  its  mouth,  were  it  coniined  to*a  straight 
and  uninterrupted  course  to  the  deep  water  of  the  lake. 

As  a  refuge,  the  existence  of  a  good  harbor  at  this  point  is  patent ;  it  is  the 
most  northern  harbor  upon  the  west  shore  of  Lake  Michigan  upon  which  any 
improvement  by  the  United  States  has  been  made.  It  is  twenty-nve  m^es  north 
of  Sheboygan,  and  eighty-five  miles  south  of  Manitou  islands,  and  is  the  only 
barbor  intermediate,  in  which  vessels  can  seek  refuge  in  tempestuous  weather. 
The  safety,  therefore,  of  the  lake  navigation  calls  loudly  for  the  completion  of 
the  works  already  beguil. 

.  Congress,  during  the  thirty-ninth  session,  appropriated  $45,000,  in  addition  to 
the  $52,000  existing  for  the  improvement  of  this  harbor.  The  plan  of  improve- 
ment proposed  was  to  construct  piers  on  each  side  of  the  river's  mouth,  extend- 
ing in  a  parallel  direction  to  the  deep  water  of  the  lake ;  this  required  the  con- 
struction of  2,150  feet  of  pier  work,  and,  in  order  to  secure  twelve  feet  depth  of 
water  between  them,  the  removal  of  57,677  cubic  yards  of  earth. 

The  work  of  improvement  was  begun  early  in  June  of  this  year,  and  has 
progressed  satisfactorily  up  to  the  present  time.  Mr.  David  Smoke,  the  con- 
tractor for  furnishing  material,  and  framing,  placing,  and  sinking  cribs,  has  con- 
structed and  placed  in  position  sixteen  cribs  on  the  north  side ;  the  superstructure 
has  been  already  commenced,  and,  if  hindrances  do  not  occur,  will  shortly  be 
completed  as  far  as  the  cribs  extend ;  further  additions  will  be  made  this  fall. 
The  harbor  commissioners  (the  contractors  for  dredging)  have  removed  up  to 
the  present  time  13,955  cubic  yards  of  earth,  and  the  probabilities  are,  that  from 
8,000  to  10,000  cubic  yards  may  be  removed  between  this  and  the  close  of  the 
working  season. 

•  There  may  be,  according  to  the  present  contracted  prices  for  timber,  iron,  labor, 
and  dredging,  $55,000  profitably  expended  in  the  extension  of  these  cribs  and 
dredging  bet)veen  them  during  the  ensuing  year. 

The  present  depth  of  Water  is  such  that  vessels  drawing  over  five  and  a  half 
feet  of  water  cannot  enter ;  when  once  across  the  bar  that  obstructs  the  mouth 
of  the  river,  ample  depth  of  water  to  meet  the  usual  requirements  of  vessels 
sailing  upon  Lake  Michigan  is  obtained. 

Notwithstanding  the  shallowness  and  tortuousness  of  the  channel  from  the 
river  to  the  lake,  during. the  past  year  the  exports  and  imports  of  this  place  have 
steadily  increased;  and  the  commercial  lumbering,  ship-building,  and  agricul- 
tural interest  of  that  portion  of  Wisconsin  which  finds  an  egress  at  this  point 
have  rapidly  increased  in  wealth  and  importance. 

Perhaps  some  idea  of  this  advancement  may  be  obtained  by  an  inspection  of 
the  number  and  tonnage  of  vessels  sailing  to  and  from  this  harbor  during  the 
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past  year :  Arrivalsi  685 ;  tonnage,  149,894 ;  departures,  689 ;  tonnage,  151,590; 
tonnage  on  stocks  at  present,  1,300.  A  tabular  statement  of  some  of  the  most 
important  exports  I  append. 

A  heavy  expense  is  incurred  in  the  loading  of  vessels  with  the  more  bulky 
of  the  articles  exported,  it  being  necessary  to  employ  lighters  for  the  purpose  ; 
whereas,  were  the  entrance  so  improved  as  to  admit  vessels,  lumber  could  be 
'  loaded  directly  fropi  the  mills,  and  staple  produce  of  the  tributary  country  from 
docks,  instead  of  being  transferred  to  lighters,  or  hauled  to  piers,  where  they 
are  subjected  to  heavy  percentage  for  pierage  before  they  can  be  shipped. 

This  harbor  is  in  the  collection  district  of  Milwaukee,  the  latter  place  being 
the  port  of  entry.  A  light-house  stands  upon  the  bluff  near  the  entrance;  the 
light. is  a  fixed  white  light  of  the  fifth  order. 

Manitowoc  and  the  surrounding  country  is  still  in  its  infancy;  and  a  retro- 
spective glance  at  its  past  history  leads  to  a  brilliant  hope  for  the  future  ;  and 
we  feel  convinced  that,  if  the  present  plan  of  improvement  is  pursued,  inesti- 
mable benefit  must  result  to  not  only  the  local  interests  of  the  place,  but  to  the 
entire  commerce  and  navigation  If  Lake  Michigan. 
Very  respectfully,  your  obedient  servant, 

JAMES  B.  QUINN, 
Lieutenant  Untied  States  Engineers. 
Brevet  Colonel  J.  B.  Wheeler, 

•  Major  Corps  of  Engineers, 


Abstract  of  materials  received  and  tised,  labor  performed^  and  amount  paid  to 
contractors  up  to  August  31, 1867,  at  harbor  ofMhnitowoCt  Wisconsin. 


C]nn  tm/*  trim 

Materials  received.  . 

Pine 
timber. 

Other 
timber. 

Plank. 

Piles. 

Iron. 

Stone. 

Eemarks. 

DavicI  Smoke 

Feet. 

68,998 

Feet. 
57,814 

B.m. 

Pounds. 

'-^- 

Joseph  Vilas 

60,  .536 

1,200  lbs.  of  spikes. 

Hero  &  Packard. 

17,100 

John  Scheath 

1,890 

• 

Materials  used. 

Labor  performed. 

Timber. 

Piles. 

Stone. 

Iron. 

Dredging. 

Framing. 

Piles 
driven. 

Cribs 
placed. 

Feet. 
48,380 

Feet. 

1,710 

CuLy'ds. 
685 

Pounds. 
45,414 

13,955 

• 

48,600 

Feet. 
1,710 

Feet. 
16 

Contractors. 

For  what  paid. 

Amount  paid. 

David  Smoke 

Framing     stone,    tfmber ; 
placing  and  sinking  cribs.. 

Hero  &  Paakard 

$32,555  82 
356  80 

John  Scheath 

Dredffinjr ...... ...... 

2,726  40 
4,685  70 

Joseph  Yilas ....................u.... 

Iron  Dolis  and  spikes 

40,  ^J4  72 
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Ahiirael  of  seme  of  the  principal  articles  exported  from  Manitoufoc,  Wisconsin^ 

during  past  year. 


ArticleB. 

Quantity. 

Articles. 

Quantity. 

Lumber feet.. 

Wangles 

8,912,000 

59,328,000 

1,544,000 

67,000 

46,400 

64,000 

170,000"» 

7,264 

Wheat... 
Peas.... 

Flour 

Leather.. 
Cattle  ... 

bushels.. 

bushels.. 

barrels.. 

rolls.. 

78,492 
•2,170 
2,160 
1,608 

Laths . 

Broom-handles  ............ 

Posts *. 

748 

Staves 

Butter... 
Sundries. 
Fish.... 

pounds.. 

packages.. 

half  barrels.. 

12,700 

•     14,407 

1,887 

Pickets 

Wood cords.. 

A  6. 

MiLWAUKEK,  Wisconsin,  August  31,  1867. 

Sir  :  I  have  the  hoDor  to  Bubmit  the  sabjoiDed  report  upon  the  harbor  im- 
provements,  present  and  prospective,  of  Sheboygan,  Wisconsin,  in  conformitj 
with  jour  instructions  contained  in  circular  of  July  20,  1867. 

This  harbor  is  situated  in  the  collection  district  of  Milwaukee ;  the  latter  place 
being  the  nearest  port  of  entry.  Like  the  majority  of  the  harbors  upon  Lake 
Michigan,  this  harbor  consists  of  a  portion  of  tiie  mouth  of  the  river  of  the  same 
name,  improved  by  artificial  means. 

The  method  of  improving  this  harbor  is  the  ordinary  one  pursued  in  similar 
places  upon  Lake  Michigan — that  of  building  piers  on  each  side  of  the  river,  ex- 
tending from  the  shore  to  the  deep  water  of  the  lake,  and  dredging  out  between 
these  piers  in  such  a  manner  as  to  secure  sufficient  depth  of  water  to  permit 
Tessels  to  pass  into  the  river. 

As  to  the  vitality  of  the  towns  situated  at,  and  the  country  tributary  to,  these 
commercial  portals  depends  upon  their  efficiency,  the  maintenance  of  Uiis  egress 
in  a  serviceable  condition  is  to  them  of  the  first  importance ;  were,  however,  local 
interests  alone  benefited  by  the  improvement  of  these  harbor  entrances,  we  might 
stop  here  and  insist  that  private  enteq>rise  should  make  the  necessary  improve- 
ments ;  but  when  we  turn  our  attention  to  the  vast  amount  of  shipping  engaged 
in  the  commerce  of  Lake  Michigan,  and  the  severity  of  the  gales  upon  this  fresh- 
water sea,  it  becomes  of  the  gravest  importance  that  points  should  exist  upon  its 
shores  in  which  vessels  can  find  refuge  during  unfavorable  weather. 

Owing  to  the  absence  of  any  suitable  bays  on  the  coasts  of  this  lake,  the  gov- 
ernment is  forced  to  improve  the  mouths  of  the  largest  rivers  emptying  into  it ; 
for  when  the  bars  generally  formed  at  the  mouths  ot  these  rivers  are  once  passed 
sufficient  depth  and  extent  of  water  is  found  to  answer  all  the  requirements  of  a 
good  harbor  of  refuge. 

As  there  is  at  present  no  harbor  existing  between  Milwaukee  and  the  Manitou 
islands  to  which  vessels  can  flee  in  stormy  weather,  the  interests  of  the  com- 
munity at  large,  as  well  as  local  interests,  called  attention  to  the  necessity  of 
improvements  being  made  at  this  point ;  and  the  government,  following  the 
poKcy  that  the  safety  and  welfare  of  the  people  must  be  provided  for,  caused  au 
examination  and  survey  to  be  made,  and  appropriated  in  1865  $47,000,  and  in 
1866  $8,000  more,  to  perfect  the  improvements  already  commenced  at  the  harbor 
of  Sheboygan. 

The  plan  of  improvement  proposed  and  approved  was  to  extend  the  north 
pier  one  hundred  and  twenty  feet,  the  south  pier  three  hundred  and  twenty 
feet,  and  to  dredge  between  the  piers  to  a  depth  of  twelve  feet.  Work  was  be- 
gun upon  the  harbor  early  in  June  of  thb  year,  and  has  progressed  satisfactorily » 
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under  the  circumstances  up  to  die  present  time,  and  I  apprebend,  if  no  furtiher 
accidents  occur,  the  improvement  will  be  completed  bj  tne  close  of  the  working 
season. 

The  existence  of  a  bed  of  quicksand,  upon  which  the  cribs  were  necessarily 
placed,  has  occasioned  considerable  unforeseen  expense  and  difficulty  to  retain 
the  cribs  in  place  and  keep  them  ballasted  properly  since  they  were  sank.  I 
think  S2,000  will  repair  all  deficiencies,  however. 

I  caused  a  few  lines  of  soundings  to  be  taken  in  the  prolongation  of  the  new 
pier,  and  find  that  some  few  changes  have  occurred  since  the  last  survey,  though 
not  unexpected,  there  merely  having  been  some  slight  accretion  upon  the  bar  off 
the  entrance. 

As  the  original  plan  was,  I  believe,  to  extend  the  piers  to  the  curve  of  twelve 
feet  water,  it  will  be  necessary  to  do  this  to  extend  tie  pier  across  this  bar  lying 
in  front  of  the  entrance ;  this  will  require  an  additional  four  hundred  and  sixteen 
feet  of  piering,  as  the  pier  will  project  some  distance  into  the  lake.  I  think  it 
advisable  to  increase  the  width  of  the  cribs,  of  which  it  would  be  composed,  to 
twenty-five  feet,  as  such  cribs  are  more  stable,  on  account  of  their  extended  base 
•  and  increased  weight. 

To  give  a  water  way  of  twelve  feet  in  depth  between  these  piers,  it  will  be 
necessary  to  remove,  by  dredging,  fifteen  hundred  cubic  yards  of  earth ;  this, 
added  to  the  cost  of  piering  and  incidental  expenses,  gives  $49,026  38  as  the 
sum  required  to  complete  this  extension.    (See  estimates.) 

The  completion  of  this  extension  will  secure  a  safe  and  commodious  harbor, 
with  flattering  prospects  of  remaining  so  for  a  number  of  years. 

I  am  informed  that  vessels  passing  through  the  straits  on  their  way  to  Chicago 
and  Milwaukee,  after  leaving  the  Manitou  islands,  steer  direct  for  the  Sheboygan 
light-house;  the  probabilities  are,  therefore,  that  vessels  passing  to  and  fro 
between  points  south  and  the  Manitou  islands  would  naturally  sail  close  to  this 
point,  and,  in  the  event  of  stormy  weather,  would  seek  shelter  in  it. 

During  the  past  year  7,496  vessels  passed  the  light-house.  This  light  is 
situated  on  Sheboygan  north-point,  about  one  mile  north  of  the  harbor;  it  is  a 
fixed  white  light  of  the  fifth  order.  This  light  being  situated  north  of  the  har- 
bor, no  account  is  kept  of  the  number  of  vessels  jailing  between  this  port  and 
points  south,  nor  of  the  vessels  passing  in  the  night;  so  the  number  reported  is 
rather  incomplete. 

During  the  past  year  there  cleared  from  this  port  1,114  vessels,  the  tonnage 
of  which  I  have  been  unable  to  ascertain. 

I  append  an  abstract  of  some  of  the  most  important  imports  and  exports,  a 
comparison  of  which  with  that  of  preceding  years  will  show  a  decided  increase. 
These  tables  are  interesting  from  the  fact  that,  as  the  commerce  of  a  place  is  the 
exponent  of  the  thrift  thereof,  they  will  indicate  with  considerable  accuracy  the 
importance  of  this  place,  and,  by  comparison,  the  rapidly  increasing  producing 
qualities  of  the  tributary  country,  which  needs  but  the  stimulus  of  a  good  harbor 
to  ship  from  to  make  much  more  rapid  strides  in  wealth  and  importance,  and  I 
therefore  have  no  apprehension  that  any  money  that  might  be  expended  in  the 
improvement  of  this  harbor  would  not  result  in  incalculable  advantage  to  general 
as  well  as  local  interests. 

I  am,  sir,  very  respectftiUy,  your  obedient  servant, 

JAMES  B.  QUINN, 
Lieutenant  United  States  Engineers. 

Brevet  Colonel  J.  B.  Whbblbr, 

Major  Corps  of  Engineers* 


Digitized  by  VjOOQIC 


BEPOBT  OP  THE   8ECEETAET   OP   WAB. 


77 


Abstract  of*  some  of  the  most  important  imports  and  exports  at  the  harbor  of 
Shehoygatit  Wisconsin, /or  the  year  ending  June  30,  1867. 


IMF0RT8. 


Axtidee. 

Qoantity. 

... 
Articles. 

Quantity. 

Merdiandise packa|;es.. 

Limber feet.. 

Green  hides 

36,872 

413,000 

3,819 

1,758 

306 

7,722 

Apples  and  sundries . .  packages . . 

Bark cords.. 

Iron bundles.. 

Salt barrels.. 

Com bushels.. 

4,806 

197 

5,557 

Nans kegs.. 

Coil tons.. 

Oats bushels.. 

4,227 
9,212 

EXPORTS. 


•  Wood cords.. 

Butter tubs.. 

Floor barrels.. 

Wh^t bushels-. 

Wool pounds.. 

^gs .Darrels.. 

Waeon  stuflF packages . . 

Packing barrels.. 

Fish barrels.. 

Cattle  and  sheep head. . 

Peas .*. bushels.. 


2,416 

3,370 

24,223 

173,769 

110,281 

488 

24,187 

10,769 

861 

1,374 

6,254 


Ashes casks.. 

Laths 

Chair  stuff packages . . 

Wooden  shoes pairs.. 

Bricks 

Beer barrels.. 

Lime barrels.. 

Hay tons . . 

Cheese pounds . . 

Hogs head.. 

Sundries packages.. 


1,065,000 

445 

2,000 

119,000 

541 

205 

46 

29,000 

197 

13,242 


Abstract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractors,  up  to  September  1,  1867,  at  harbor  of  Sheboygan,  Wisconsin, 


Contractors. 


Sanger,  Ledlie  &  Corse 

DmSogham  &  Co 

Locklin  &,  Jenkins 


MATERIALS  RECEIVED. 


Timber. 


Pine. 


Feet, 


Other. 


Feet. 
17,021 


Plank. 


Feet, 
'3,716 


Piles. 


Feet, 


1,830 


Stone. 


Cords. 


526f 


Brush.  L'on." 


Cords)  Lbs. 
99  47,011 


MATERIALS  USED. 

LABOR  PERFORMED. 

Timber. 

Rles. 

Stone. 

Iron. 

Dredging. 

Framing. 

Piles 

driven. 

Cribs 
placed. 

Feet. 
29,917 

Feet, 

840 

Cord8. 
452 

Lbs. 
31,340 

Cub,  yard, 
18,096 

Feet. 
29,917 

28 

13 

Digitized  by  VjOOQIC 


78 


BEPOBT  OP  THE  SECEETABT  OF  WAE. 


Contractors. 

For  what  paid. 

Amount  paid. 

Sanger,  Ledlie  &  Corse  . . 

Brash,  iron,  dredging,  framing,  and  placing  cribs 
and  driving  piles 

$14,480  53 

Dillinp^ham  &  Co 

Locklin  &,  JenkiDS  ...... 

Timber,  nian k  scfuitlinii^.  and  niles ....^-r- 

6,820  37 

Stone .«...• ...... .. ...... .... ...... .... ...... 

4,520  00 

COST  OP  ONE  CRIB  32'  X  25'x  20' 
E$timate, 


Materials. 


4  oak  piles 

] 2-inch  square  timber,  oak. . 
32-inch  sqnare  timber,  pine. 

3'inch  plank 

Iron  bolts 

Iron  spikes 

Stone  oallasting 

Brush  for  intervals 

Driving  piles 

Framing 


Quantity. 


120  running  feet... 

2,697  running  feet 

710  running  feet 

288  feet,  board  measure. 

3,880.97  pounds 

6  pounds  

89  cords 

10  cords 

120  running  feet 

3,407  running  feet 


Bates  paid. 


16  cts.  per  r.  foot  ... 
27  cts.  per  r.  foot  ... 
24  cts.  per  r.  foot . . . 

$25  per  M 

10  cts.  per  lb 

10  cts.  per  lb 

llOper  cord 

$6  per  cord 

19  cts.  per  lin*l  foot . 
19  cts.  per  lin'l  foot . 


Cost  of  material  for  one  crib . 


Cost  of  material  for  thirteen  cribs 

Dredging  1,500  cubic  yards,  at  40  cents  per  cubic  yard. 


Contingencies  of  10  per  cent 

Total  cost  of  improvement. 


Amount 


$19  20 

728  19 

170  40  4 

7  20 

388  09 

60 

890  00 

60  00 

22  80 

681  40 


2,966  m 


38,569  44 
6,000  00 


44,569  44 
4,456  94 


49  026  38 


A  7. 

Milwaukee,  Wisconsin,  September  1,  1867. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  on  Milwaakee 
Larbor : 

The  harbor  of  Milwaukee,  Wisconsin,  is  ort^  of  the  best,  and  next  to  Chicago 
harbor,  the  most  important  on  the  west  shore  of  Lak^  Michigan.  From  the  form- 
ation of  the  shore  it  is  well  protected  from  some  of  the  severest  winds,  and  is 
not  liable  to  be  soon  obstructed  by  the  formation  of  a  bar  at  its  mouth.  The 
freshets  in  the  spring  are  also  of  service  in  helping  to  keep  Open  the  mouth  of 
the  harbor.  The  harbor  was  sounded  in  April  of  this  year  immediately  before, 
and  in  June  immediately  after,  the  freshets,  and  the  soundings  show  that  the 
bar  wad  moved  considerably  out  into  the  lake. 

The  harbor  is  now  in  a  good  condition,  the  only  work  at  present  being  done 
in  the  fxHing  of  the  old  cribs  with  stone;  this  work  will  be  finished  about  the 
15  th  of  September. 

.  The  harbor  can  be  further  improved  by  extending  each  pier  three  hundred 
and  twenty  feet ;  this  will  probably  be  the  only  improvement  necessary  for  many 
years,  except  the  repairs  needed  on  the  old  pier,  and  perhaps  occasionally  a  little 
dredging. 

This  extension  is  necessary  ;  for  the  bar,  though  forming  slowly,  will  in  course 
of  time  obstruct  the  entrance  if  nothing  be  done  to  prevent  it,  and  if  the  work 
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be  delayed  it  will  cost  more  when  it  is  done,  becaose  the  bar  will  have  to  b^ 
dredged  away,  thus  incurring  an  expense  not  necessary  now. 

As  the  extension  wiU  in  many  places  be  in  fourteen  or  fifteen  feet  of  water, 
the  cribs  composing  it  will  have  to  be  tliirty-two  feet  long,  twenty -five  feet  wide, 
and  twenty  feet  high. 

The  following  is  an  estimate  of  the  cost  of  one  of  such  cribs,  the  prices  taken 
are  the  same  as  the  present  contract  prices  at  Racine,  Wisconsin : 

3,378  running  feet  of  12-inch  square  timber,  at  24  cts 810  72 

.288  feet  of  3-inch  plank,  at  $30  per  M 8  64 

3,880  pounds  of  iron  bolts,  at  10  cts 388  00 

6  pounds  of  iron  spikes,  at  10  cts 60 

90  cords  of  stone,  at  $12  80 1, 152  00 

10  cords  of  bmsh,  at  $6 60  00 

3,378  feet  of  frammg,  at  17  cts 574  26 

2,  994  22 
Add  10  per  cent,  for  contingencies 299  42 

3,  293  64 


As  the  extension  will  consist  of  twenty  cribs,  the  whole  cost  will  be  865,872  80. 
The  following  information  was  obtained  from  Mr.  0.  L.  Sholes,  collector  at  this 
port : 
Customs  collected  daring  the  year  ending  June  30,  1867,  $83,815  19. 
All  customs  for  this  district  are  paid  at  Milwaukee. 

Amount  of  exports  during  same  time $750,  901 

Amount  of  imports  during  same  time 75,  990 

Number  of  vessels  arrived , 3,  761 

Number  of  vessels  cleared 3, 687 

The  business  of  this,  as  well  as  of  all  other  ports  in  the  district,  is  rapidly  and 
uniformly  on  the  increase. 

The  amount  collected  in  duties  is  no  particular  indication  of  the  importance  of 
a  place  or  port,  as  many  places  of  much  less  importance  generally  than  Milwaukee 
collect  much  more  duties. 

The  light-house  is  located  at  the  north  point  of  Milwaukee*  bay,  in  latitude, 
north,  430  02'  24",  longitude,  west,  87*=*  54^  08/'  The  light  is  fixed,  varied  by 
fliehes  at  intervals  of  two  minutes,  and  is  visible  fourteen  nautical  miles.  The 
color  of  the  tower  is  yellow,  and  its  height  is  twenty-eight  feet ;  height  of  light 
above  sea  level,  one  hundred  and  two  feet ;  the  lens  is  of  the  fourth  order ;  the 
light-house  was  built  in  1855. 

North- cut  beacon  is  situated  at  the  extreme  end  of  North  harbor  pier,  in  lati- 
tude, north,  43°  01'  37",  longitude,  west,  87°  53'  59".  The  fog  signal  ia  a  horn ; 
the  light  is  a  fixed  red  one,  and  is  visible  eight  nautical  miles  ;  the  height  of  the 
tower  is  thirty-six  feet,  and  height  of  light  above  sea  level,  forty-eight  feet ;  the 
lens  is  of  the  sixth  orden 

Annexed  is  a  tabular  statement  of  work  done  and  material  received ;  also, 
abstract  of  contracta  and  abstract  of  bids. 
Very  respectfully, 

D.  B.  HEAP,  Captain  of  Engineers. 

Major  and  Brevet  Col.  J.  B.  Wheeleb, 

Carps  of  Engineers. 
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Abstract  of  contract  Jar  improving  Milwaukee  harbor^  WiscoTisin. 


Contractor. 

Nature  of  contract. 

Price. 

Vftlftntifie  Knhlmi^n 

Ston6|  per  cubic  yard 

|2  70 

Abstract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to^ 
contractors,  up  to  the  \st  of  September,  1867,  at  harbor  of  Milwaukee,  Wif- 


consin. 

• 

Contractors. 

Stone 
received. 

For  what  paid. 

Amount  paid. 

Remarks. 

V.  Kuhlman 

CubUyds. 
3,327 

Stone 

$8,601  74 

All  the  stone  has  been  pat 
in  the  cribs  that  has  beeo 
received. 

The  following  is  an  abstract  of  the  bids  opened  on  June  21, 1867,  for  furnish- 
ing the  stone  at  Milwaukee : 

1.  Thos.  Duffy,  to  furnish  the  stone  and  fill  the  cribs  at  $2  80  per  cubic  yard. 

2.  Hasbrouck  &  Conro,  to  ^imish  the  stone  and  fill  the  cribs  at  $13  per  cord. 

3.  Hunt  &  Rassiter,  to  Ornish  the  stone  and  fill  the  cribs  at  $2  85  per  cubic  yard . 

4.  J.  D.  Dolan,  to  furnish  the  stone  and  fill  the  cribs  at  $2  73  per  cubic  yard. 

5.  V.  Kuhlman,  to  furnish  the  stone  and  fill  the  cribs  at  $2  70  per  cubic  yard 


A  8. 

Milwaukee,  Wisconsin,  September  1,  1867. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  the  harbor  of 
Bacine,  Wisconsin : 

This  harbor,  situated  at  the  moutli  of  Root  river,  is  of  considerable  importance. 
Racine  being  next  in  importance  and  wealth  to  Milwaukee,  and  a  considerable 
amount  of  trade  passing  through  it,  makes  it  necessary  to  keep  the  harbor  in  a 
state  of  thorough  repair. 

In  August,  1866,  there  was  a  conti'act  made  to  dredge  out  the  harbor  to  a 
depth  of  twelve  feet ;  this  has  been  nearly  completed  ;  at  the  same  time  there  was 
a  contract  made  to  construct  two  Jiundred  and  fifty-six  feet  of  pier  work,  which 
was  placed  on  the  end  of  the  south  pier,  and  is  now  nearly  completed,  all  the 
cribs  being  sunk,  and  the  superstructure  only  to  be  finished. 

On  June  27,  1867,  a  contract  vas  let  toi  construct  four  hundred  and  sixteen 
feet  of  pier  work.  It  is  the  intention  to  add  this  to  the  north  pier.  If  this  be 
done,  the  south  pier  should  be  extended  an  equal  length,  then  both  piers  will 
reach  water  twenty  feet  deep,  and  the  harbor  will  not  probably  need  any  additional 
improvement  of  magnitude  for  years. 

The  cribs  composing  this  extension  should  be  thirty-two  feet  long,  twenty -five 
feet  wide,  and  average  twenty  feet  high. 

Such  a  crib  will  cost  as  follows : 

3,  378  running  feet  of  12-inch  square  timber,  at  24  cts. $810  72 

3,378  running  feet  of  framing,  at  17  cts , 574  26 

288  feet  of  3-inch  plank,  at  830  per  M 8  64 

3,880  pounds  of  iron  bolts,  at  10  cts.  per  pound. 388  00 
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6  poTiDdfl  of  iron  spikes,  at  10  eta.  per  poand ^ . . .  •  • 60 

90  cords  of  stone,  at  $12  80  per  cord 1,  152  00 

10  cords  of  brush,  at  $6 1 .  60  00 

2.  994  22 
Add  per  cent,  for  contingencies 299  42 


3,293  64 


Thirteen  cribs  will  then  cost  «42.817  32. 

There  is  a  sunken  reef  about  three  miles .  from  shore,  on  which  it  would  be 
advisable  to  build  a  light-house  as  a  protection  to  shipping. 

Annexed  is  a  report  of  the  exports  and  imports ;  abstracts  of  the  contracts 
of  August,  1866,  and  June,  1867  ;  abstract  of  bids  in  June,  1867 ;  and  tabular 
statement  of  work  done  and  paid  for,  and  material  received,  up  to  Ist  September. 
Very  respectfully,  your  obedient  servant, 

D.  B.  HEAP,  Captain  of  Engineer, 
Major  and  Brevet  Col.  J.  B.  Wherler, 

Corpi  of  Engineers, 


Racine  is  situated  in  district  of  Milwaukee,  and  is  itself  a  port  of  entry.  There 
is  a  fixed  white  light  in  the  light-house ;  the  lens  is  of  the  fifth  order,  and  shows 
at  an  elevation  of  forty-seven  and  a  half  feet  above  the  lake,  (less  lake  rise  since 
1866.)     The^followiug  are  the  imports  and  exports  in  the  year  1867 : 


IMPORTS. 


Tons  of  coal 11,  452 

Tons  of  pig  iron 530 

Barrels  of  salt 28,  572 

Barrels  of  water  lime...  1,400 

Staves 5,  525 

Kegs  of  powder 200 

Boxes  peaches 950 

Barrels  apples 388 

Telegraph  poles 400 

Packages  merchandise .  -  1 1 ,  156 

Hoops 14.  000 


Lumber,  feet  B.  M 25,  805,  600 

Laths,  number 2,  090,  000 

Shingles,  number 6,  236,  000 

Cedar  posts,  number ....  66,  050 

Railroad  ties,  number. . .  22,713 

Cords  of  wood 1,520 

Cords  of  bark 2,  262 

Cords  of  bolts.. 423 

Piles .    3,600 

Cords  cut  stone 200 

Cords  rough  stone •  40 

Five  hundred  and  thirty-two  sailing  vessels  amved  at,  and  fivQ  hundred  and 
sixty  cleared  from,  Racine.  Forty-two  steam  vessels  arrived  and  cleared.  Two 
and  three  steamboats  per  day  stop  at  Racine  during  eight  months  of  the  year. 

The  revenue  collected  at  Racine  is   for  entrance  and  clearance   dues.     It 
amounted  to  $584  75  during  1866;  and  from  Ist  January,  1867,  to  Ist  July, 
1S67,  to  «176. 
•  The  exports  are  as  follows  : 

Bushels  wheat 841,  759 

Bushels  com 555,  981 

Bushels  oats 560,  739 

Bwrrels  flour 17,  310 

Barrels  beef  ..;... 155 

Tons  hay 694 

Tons  mill-feed 147 

6  w Vol  ii 


Tons  scrap  iron 145 

Barrels  corn  meal 2,  300 

Sacks  wool 2S7 

Barrels  lime 150 

Barrels  salt 185 

Barrels 5,  107 

Bricks 135.  500 
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The  following  is  the  abstract  of  bids  for  tbe  work  at  Racine,  which  was  let 
on  27th  Jnne,  1867  : 

1.  Hunt  6c  Rassiter,  Milwaukee. — Stone,  t2  72  per  cubic  yard;  brush,  $1  24 
per  cubic  yard ;  framing,  17  cents  per  lineal  foot. 

2.  Ledlie  &  Corse. — 12-inch  square  timber,  21}  cents  per  lineal  foot ;  pine 
plank,  $20  per  M. ;  iron  5  4-10  cents  per  pound ;  spikes,  12  cents  per  pound ; 
stone,  82  69  per  cubic  yard ;  brush,  $5  40  per  cord ;  framing,  10  cents  per 
foot;  sinking  and  filling  cribs,  $110  each  crib;  delivering  piles,  19  cents  per 
lineal  foot ;  driving  piles,  17  cents  per  lineal  foot. 

3.  Patrick  M.  Danaher,  of  Ludington,  Michigan.— 12-inch  square  timber, 
$14  97  per  M. ;  plank,  $14  97  per  M. ;  stone,  $14  90  per  cord;  iron  bolts,  5^ 
cents  per  pound;  framing,  13f  cents  per  lineal  foot. 

4.  R.  Nelson  G«re,  of  Syracuse,  New  York. — Iron  bolts,  5  cents  per  pound ; 
iron  spikes,  7  cents  per  pound. 

5.  M.  V.  Thomneon,  of  G^ddes,  Onondaga  county,  New  York. — ^Iron  bolts, 
4 J  cents  per  podna  ;  iron  spikes,  7  cents  per  pound. 

Remarks. — Mr.  Thompson's  bid  was  rejected  as  informal,  he  furnishing  no 
guarantee. 


Abstract  of  contracts  for  improving  the  harbor  at  Racine,  Wisconsin. 

.    *  •    CONTRACTS  OP  AUGUST,  1866. 


Contractora. 

Nature  of  contract. 

Price. 

James  V.  Sanger .............. 

White  oak  oiles.  oer  lineal  foot 

|0  19 

James  H.  Ledlie..... 

Plank  per  thousand,  board  measure,  3-inoh.. 

Scantlinff  per  thousand,  board  measure 

Square  timber,  l2-inche8,  per  lineal  foot 

Iron  bolts  and  snikes.  ner  lb................ 

30  00 

John  M.  Corse. • ............... 

30  00 

S4 
10 

Brush  in  cribs,  per  cord .................... 

6  00 

Stone  in  cribs,  per  cord .................... 

13  89 

Placing  cribs  each...... ............ ...... 

39  00 

Driving  piles,  per  lineal  foot . . ............'.. 

19 

Framing,  per  1  neal foot. ......... .......... 

16 

Dredging,  per  cubic  yard.. ....... ......... 

49 

Sepairs  to  be  paid  for  at  rates  fixed  by  engineer  officer  in  charge. 

CONTRACTS  OP   JUNE,  1807. 


Contractors. 

Nature  of  contracts. 

Price. 

P.  M,  Danaher 

12-inch  square  timber  per  M,  b.  m 

3-inch  plank  per  M,  b.  m. 

$14  97 
14  97 

P.  M.  Danaher 

P.  M.  Danaher ' 

Framing  per  lineal  foot  of  timber. . ......... 

2  69 

Ledlie  &  Corse 

Stone  per  cubic  yard 

Ledlie  &  Corse 

Brush  per  cord 

5  40 

B.Nelson  Gore 

Iron  bolts  per  pound 

5 

R.  Nelson  Gore 

Iron  spikes  per  pound 

7 
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Abstract  of  materiaU  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  Racine,  Wisconsin. 


rVrntmetorfl. 

Material  received. 

Pine 
timber. 

Piles. 

Stone. 

Brush. 

Iron. 

8aiiff«r.  Ledlie  Si,  Cone 

20,»>7 

No. 
11 

CordM, 
629 

Cord: 
139 

Pounds. 
27,316 

Bfaterials  used. 

Labor  performed. 

Pine 
tiBiber. 

Piles. 

[Stone. 

Iron. 

Dredging. 

Framing. 

Cribs 
placed. 

Fetl. 
20,867 

No. 
11=330  feet 

Cords. 
240 

Pounds. 

18,000 

Cuh.^rds, 
5,962 

Lineal /net. 
13,129 

8 

Contractors. 

For  what  paid. 

Amount  pud. 

James  V.  Sanger ...* ) 

James  ILLedlie V 

John  M.  Corse ) 

Iron,  timber,  stone,  brush,  > 
dredging,  and  framing..  ) 

^,617  93 

A  9. 

MiLWAUKBR,  WiscoTisiJi^  September  1,  1867. 

Colonel  :  I  haye  the  honor  to  submit  the  following  report  on  Kenosha  har- 
hor,  Wisconsin. 

This  harbor,  situated  on  tha  west  shore  of  Lake  Michigan,  about  twelve  miles 
south  of  Racine,  is  of  considerable  importance,  as  will  be  seen  by  referring  to 
the  annexed  table  of  imports  and  exports. 

The  present  improvement  consists  in  dredging  out  the  channel  to  a  depth  of 
twelve  feet,  and  in  extending  the  north  pier  one  hundred  and  ninety-two  feet, 
and  the  south  pier  three  hundred  and  fifty-two  feet,  which  carrries  the  end  of 
each  pier  infc)  twelve  feet  water. 

I  would  recommend  that  each  pier  be  further  extended  two  hundred  and 
twenty -four  feet,  carrying  the  ends  of  the  piers  ii)to  about  twenty  feet  water. 
This  extension  will  take  fourteen  cribs;  eight  of  these  cribs  should  be  thirty* 
two  feet  Idng,  twenty  feet  wide,  and  average  twenty  feet  high ;  the  remaining 
six  should  be  thirty-two  feet  long,  twenty-five  feet  wide,  and  average  twenty- 
fiye  feet  high.     The  cost  for  one  of  each  of  these  cribs  is  as  follows  : 

Crib  32^  X  2(y  X  20': 

2,760  feet  of  1 2-inch  square  timber,  at  29  cents, $S02  40 

288  feet  plank,  at  $30  per  thousand 8  64 

4,074  pounds  of  bolts,  at  10  cents 407  40 

6  pounds  of  spikes,  at  10  cents 60 
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315  cubic  yards  of  stone,  at  $2  72 $856  80 

40  cubic  yards  of  brush,  at  $1  05 42  00 

2,760  running  feet  of  framing,  at  17  cents 469  20 

2,  587  04 
Add  10  per  cent,  for  contingencies 258  70 


2,845  74 


Cost  of  eight  cribs $22,  765  92 


Crib  32'  X  25'  X  25': 

4,159  runuiDg  feet  of  timber,  at  24  cents $998  16 

288  feet  of  plank,  at  $30  per  thousand 8  64 

4,762  pounds  of  iron  bolts,  at  10  cents 476  20 

6  pounds  of  iron  spikes,  at  10  cents 60 

112cordsof  stone,at  $13  87 1,553  44 

13  cords  of  brush,  at  $5 V.  65  00 

4,159  running  feet  of  framing,  at  17  cents 707  03 


3,809  07 
Add  10  per  cent,  for  contingencies .*  380  90 

4, 189  97 

Cost  of  six  cribs $25,139  82 

Add  cost  of  eightcribs 22,  765  92 

Whole  cost 47,905  74 


It  is  not  probable  that  any  dredging  will  be  necessary  next  year,  but  the  old 
-south  pier  is  very  much  in  need  of  repair,  and  it  will  cost  about  $20,000  to  put 
it  in  good  order ;  it  is  1,200  feet  long. 

The  following  is  a  oopy  of  a  letter  from  the  deputy  collector  at  Kenosha : 

Kenosha  is  in  the  district  of  Milwaukee. 

The  nearest  port  of  entry  is  Racine. 

One  hundred  and  fourteen  vessels  arrived  during  the  year  1866  ;  115  vessels 
cleared  during  the  year  1866 ;  125  vessels  arrived  during  the  year  1867,  to 
July  1 ;  121  vessels  cleared  duting  the  year  1867,  to  July  1. 

The  fees  collected  for  year  1866  were 1 $136  75 

.  The  fees  collected  for  year  1867,  to  July  1,  were 124  50 

Tonnage  duties  for  the  year  1867,  to  July  1,  were 222  57 

347  07 


The  importe  for  1866  were  4,358,000  feet  lumber,  160,000  laths,  7,400  posts, 
1,429,000  shingles,  760  cords  of  wood,  9,500  bushels  barley,  278  cords  bark, ' 
705  tons  of  coal,  100  cords  stone. 

The  exports  for  1866  were  16  barrels  lime,  3  barrels  beans,  500  dozen  eggs, 
1,000  pounds  cheese,  500  pounds  butter,  100  barrels  beef. 

The  imports  for  six  months  ending  July  1,  1867,  were  7,299  bushels  bar- 
ley, 2,712  cords  wood,  11,500  posts,  204,000  laths.  37,000  staves,  3,210,000  feet 
lumber,  12  barrels  flour,  200  barrels  maple  sugar,  153  cords  tan  bark,  365  cords 
fltone,  5  tons  hay,  218,000  feet  timber. 
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Exports  for  six  months  ending  Jal7  1,  1867,  were  81,000  feet  lumber, 
267^  tons  ha7,  49  wagons,  1  cutter,  2  tons  coal,  1  dozen  brooms,  14  barrels 
^gs,  2,077  pounds  butter,  897  bushels  potatoes,  3  barrels  pork,  46  sacks  feed, 
37  bags  oats,  10  tons  castings,  1,780  barrels  flour,  300  bushels  oats,  10  pounds 
cheese. 

The  goods  received  and  discharged  b7  steamer  at  the  pier  were  not  included 
in  the  abore  report. 

E.  SIMMONS,  Deputy  Coacctor. 

Annexed  there  is  a  tabular  statement  of  work  done  and  material  received  up 
to  31si  August ;  also  an  abstract  of  contract  for  improving  the  harbor. 
Very  respectfully  your  obedient  servant, 

D.  P.  HEAP,  Captain  of  Engineers. 
Major  and  Brevet  GoL  J.  B.  Whbblbr, 

Corps  of  Engines. 


Abstract  of  contract  Jor  improving,  the  harbor  of  Kenosha,  Wisconsin. 


Contractor. 

Nature  of  contract.                    # 

Price. 

JimesV.  Sanger 

James  H.  Ledlie.-j 

Piles,  per  lineal  foot 

|0  19 
£5  00 

Oak  plank,  per  M,  (b.m.) 

Fine  plank,  per  M,  (b.  m.) 

Scantling,  per  M,  Tb.m.) 

12-incb  sqnare  timber,  pine,  per  lineal  foot 

JohnM  Corse 

30  00 

Do 

30  00 

Do 

29 

Do 

12-inch  square  timber,  oak,  per  lineal  foot 

39 

Do 

Iron  bolts  and  spikes,  per  poond. .----.-...-«-- 

10 

Do 

Brash  in  cribs,  per  cora ............................ 

5  00 

Do 

Stone  in  cribs,  per  cord 

13  87 

Do 

Driving  piles,  per  lineal  foot  .- 

13 

Do 

Framing,  per  1  neal  foot ....*.. 

10 

Do 

Placing  cribs,  each 

39  00 

Caleb  H.  Parker •. 

Bepairs,  to  be  paid  for  at  rates  fixed  by  engineer  officer 

in  charge. 
For  dredging  between  piers,  and  for  foundation  for 

cribs,  per  cubic  yard .- 

37 

Do 

D>]redging  on  bars  or  points  outside  of  proposed  ex- 
tension ......^•..........•.. ......... ........... 

74 

Absiraet  ofnuUerial  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  Kenoiha,  Wisconsin. 


Contractors. 

Materials  received. 

r 

Timber. 

Stone, 

Brush. 

Iron. 

James  y.  SaniTer - i 

Ftet. 

27,678 

Cords, 
910 

Cords, 
120 

Pounds, 

JaiMs  H.  LedRe *. S 

J«knM.  Corse ) 

^,8Sfr 
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Hatorials  uaed. 

Labor  performed. 

Timber. 

Stone. 

Iron. 

Dredging^. 

Framing. 

Cribs  placed. 

-  Ftei. 
15,460 

Cords. 
330 

Pounds, 
26,000 

Cubic  yards. 
40,050 

FttL 

15,460 

11 

Conti  actors. 

For  what  paid. 

Am^t  paid. 

Caleb  H.  Parker 

Dredcintp 

$13, 199  75 

James  V.  Sanger \ 

Timber,  framing,  brush,  stone,  and  iron 

James  H.  Ledlie > 

22,772  44 

JohnM.  Corse ) 

Total 

35,972  19 

. 

A  10. 

MiLWAUKBB,  Wisconsin,  September  1,  1867. 

Colonel  :  I  have  the  honor  to  reflpectfully  submit  the  following  report  oa 
Chicago  harbor. 

The  government  has  made  no  recent  sorveys  of  this  harbor. 

In  August,  1866,  a  contract  was  made  to  extend  the  north  pier  six  hundred 
feet.    The  work  was  not  commenced  until  this  year. 

While  Lieutenant  Colonel- J.  D.  Graham  was  in  charge  of  the  harbor  improve- 
ments of  this  lake,  the  Chicago  Dock  and  Canal  Company  had  the  privilege 
granted  them  from  the  War  Department  "  to  make  an  opening  through  the 
United  States  north  pier,  to  communicate  from  this  harbor  with  ship  basins 
and  canals,  which  the  said  company  propose  to  construct  within  certain  grounds 
owned  by  it,  immediately  north  of  and  adjacent  to  said  pier." 

Since  then  this  company  has  greatly  enlarged  its  plans,  and  intend  construct- 
ing a  much  larger  basin.  To  save  the  expense  of  cutting  through  the  old  pier, 
they  applied  for  and  obtained  permission  to  have  an  opening  of  three  hundred 
feet  left  when  the  new  government  extension  was  built. 

This  new  extension  will  now  commence  at  a  point  three  hundred  feet  distant 
from  the  old  pier  und  on  a  line  with  it,  and  then  will  run  due  east  for  a  distance 
of  six  hundred  feet. 

The  Chicago  Dock  and  Canal  Company  are  required  to  enclose  their  basin 
sufficiently  this  year  to  protect  this  opening  from  the  action  of  the  wind  and 
waves,  and  there  was  also  an  agreement  entered  into  with  them  by  which  they 
assume  any  extra  expense  that  the  contractors  may  incur,  by  commencing  the 
extension  at  the  point  referred  to  instead  of  at  the  end  of  the  old  pier. 

This  arrangement  is  advantageous  to  the  government,  for  it  virtually  extends 
the  pier  nine  hundred  instead  of  six  hundred  ftet ;  the  crib- work  enclosing  the 
basin  effectually  preventing  any  wash  through  the  opening  from  the  north,  the 
direction  of  all  the  severe  winds,  and  where  the  drifting  sand  and  gravel  come 
from. 

This  extension  reaches  water  twenty-feur  feet  deep,  a  depth  at  which  the 
bottom  is  not  appreciably  affected  by  the  action  of  the  waves.  I  do  not  believe 
that  any  bar  will  be  formed  at  the  end  of  this  pier  for  many  years. 

There  is  no  necessity  for  building  a  south  pier.    In  the  first  place  the  entrance 
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to  tbe  barber  is  none  too  large  now,  and  a  south  pier  would  cramp  it  still  more ; 
and  in  tbe  second  place  it  would  be  useless,  as  tbe  citizens  of  Gbicago  bave 
induced  Lake  Micbigan  to  run  into  tbe  Chicago  river ;  consequently  the  river 
current  will  not  be  of  tbe  slightest  use  in  removing  obstructions  at  the  entrance. 
I  append  the  report  of  tbe  collector,  an  abstract  of  tbe  contracts,  and  a  tabu- 
lar statement  of  material  used  and  work  done  up  to  date. 
Very  respectfully, 

D.  P.  HEAP,  Corp%  of  Engineen. 
Major  and  Brevet  Col.  J.  B.  Wrkblbr, 

Carps  of  Engineers. 


The  following  is  information  concerning  Chicago,  obtained  from  Mr.  Walker 
B.  Scates,  the  collector  at  that  port : 

Chicago  light-house, — Official  number  of  light-houses  on  the  northern  and 
northwestern  lakes.  No.  68;  41°  53'  25^'  ktitude  north,  87°  36'  66"  longitude 
west.  Has  one  fixed  light,  visible  fifteen  nautical  miles.  Height  of  light  above 
0ea-level  eighty-three  feet.  Order  of  lens,  third  order  lens  apparatus.  Tower 
built  1859,  of  iron,  painted  black. 

Total  number  of  vessels  arrived  during  1866,  11,084;  seamen,  93,554;  ton- 
nage, 2,25S,527.  Total  number  of  vessels  cleared  during  1866,  11,115  ; 
seamen,  94,464;  toAnage,  2,361,529. 

Number  of  vessels  arrived  during  1867,  up  to  and  including  July  30,  1867, 
5,556  ;  seamen,  48,451 ;  tonnage,  1»039,197.  Number  of  vessels  cleared  during 
1867,  up  to  and  including  Jiuy  30,  1B67,  5,819 ;  seamen,  49,720 ;  tonnage, 
1,018,198. 

Amount  of  duties  collected  on  imported  merchandise  from  January  1,  1866, 
to  July  I,  1867,  $676,876  92,  specified  as  follows  : 

January  1,  1866,  to  June. 30,  1866 $165,  808  45 

July  1,  1866,  to  June  30,  1867 511,  068  47 

676. 876  92 


Summary  statement  of  receipts  by  lake  at  the  port  of  Chicago,  Illinois^  during 

the  year  1866, 


Articles. 


Lumber feet. 

Shjnfi^les thousand. 

Lath do.... 

Timber,  square liset. 

Heading mille. 

StaTes do... 

Cedar  poets naraber. 

lUilroad  ties do... 

fiungle  and  stave  bolts . .  cords. 

Baik ... ...... ....  ..do.. . 

Firewood......  .......do... 

Slabs do... 

Pickets ^..number. 

Tek^aph  poles do... 

Hoops do... 

Spin do... 


Amount. 


676,236,000 

197,160 

118,405 

11,615,000 

11,644 

10,789 

762, 105 

434,452 

12,845 

21,868 

140,921 

1,095 

.   2,651.000 

12.a52 

2,287,000 


Articles. 


Eggs barrels. 

Peas bushels. 

Beans do... 

Wheat do... 

Com ;. do... 

Oats.... do... 

Barlej.. do... 

Rye ......  ...........  do ... 

Green  hides ...number. 

Dry  hides do... 

Leather rolls. 

Tallow barrels. 

Grease do... 

Seeds bags. 

Hay 1 bales. 

Hams barrels. 


Amount. 


867 
12,182 

651 

236.882 

2,210 

4,041 

5,546 

412 

1,750 

4,428 

12,507 

105 

446 
1,374 

438 

295 
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Summary  statement  of  receipts  hy.  lake,  4«-— Continued. 


Articles. 


Amount 


Articles. 


Amount. 


Woodenware sets. 

Furniture packages. 

Wagon  stuflf sets. 

Household  goods . . .  packages . 

Pig  iron tons. 

Railroad  iron do.. 

Do bars. 

Iron bundles. 

Iron  ore tons. 

Kcrap  iron do.. 

Do barrels 

Tin boxes. 

Zinc casks. 

Lead - pigs. 

Do tons. 

Copper do.. 

Do barrels. 

Do sheets. 

Do ingots. 

Coal tons. 

Hardware packages . 

Nails kegs. 

Stoves number. 

Castings...'. packages. 

Copper masses. 

Sugar --.  hogsheads . 

Do barrels. 

Molasses do... 

Salt do... 

Do .....bags. 

Do tons. 

Fish barrels. 

Liquors packages. 

Glass  and  glassware do.. . 

Earthenware crates. 

Drugs packages. 

Fruit do.. 

Groceries do.. 

Paints do.. 

Dry  goods boxes  and  bales . 

Paper bundles. 

Butter kegs  or  tubs. 

Potatoes bushels. 

Flour barrels. 

Melodeons number. 

Organs do... 

Clothing boxes . 

Fire-brick number. 

Do tons. 

Do casks . 

Fire  clay barrels. 

Do. tons 

Drain  tile boxes. 

Retorts do.. 

Scales do . . . 

Slate packages 

Do tons. 


IIB,  121 

66,513 

38,9J3 

11,933 

22,447 

8,830 

69,864 

55,399 

100 

74 

12 

23,553 

1,881 

6,111 

3 

160 

354 

171 

587 

378,713 

196,693 

30,642 

55,203 

99,041 

9 

11,840 

100,046 

16, 180 

493,407 

2,381 

2,915 

101,206 

19, 123 

46, 801 

11,139 

43,321 

66,458 

318,212 

28,871 

21,937 

20,667 

5,285 

49,400 

47,752 

as 

22 

1,706 

2,193,000 

10 

731- 

695 

50 

146 

221 

5,095 

58 

131 


Pork ^o... 

Beef do... 

Cattle hea<3. 

Sheep <io... 

Hogs do... 

Horses do... 

Wagons.-- number. 

Cement barrels 

Lime - do... 

Vinegar -  -do... 

Plaster do... 

Wool bales. 

Hair bales  and  barrels . 

Hemp bales. 

Oakum.... do... 

Pitch barrels. 

Tar do  .. 

Oil do... 

Cordage coils. 

Herrings boxes 

Agricultural  implements  .No. 
Reapers,  mowers,  and  thresh- 
ers   number. 

Bags bales. 

Empty  barrels number. 

Ship  knees do... 

Sleighs do.  -. 

Iron  safes do... 

Machinery packages 

Do tons. 

Marble pieces, 

Do ...tons 

Granite do . . . 

Stone cords 

Fire-works boxes 

Tree  boxes number 

Boots  and  shoes cases, 

Boiler  plates number 

E  ngines do... 

Boilers do... 

Mill-stones do... 

Grindstones do... 

Do tons 

Pianos  . .^ number. 

Marble  dust barrels 

Burr  blocks number 

Do ^...tons 

Malt bags 

Hops bales 

Clocks cases 

Powder kegs 

Broom  com bales 

Powder ". tons 

Buffalo  robes bales 

Row  boats number. 

Powder  magazines tons 


2,2^ 

224 

181 

203 

10 

337 

1,079 

7,478 

28,247 

3,795 

23,129 

325 

3,228 

62 

2,422 

2,774 

1,416 

10,206 

12,615 

17,542 

3,806 

616 

1,849 

20,952 

40 

196 

8,549 

831 

16,979 

885 

150 

•     246 

1,967 

749 

16,921 

106 

12 

18 

230 

2,565 

231 

110 

438 

2,446 

46 

599 

537 

3,758 

4,019 

1,800 

60 

29 

8 

6 
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Summary  sfatement  £/"  ihipmenis  hy  lake^from  the  part  of  Chicago,  Illinois^ 

during  the  year  1866. 


Articles. 


Wheat .bushels. 

Corn  ....  .............do... 

Barley do... 

Osts ................. .do. 

Rye do. 

Flour barrels. 

Com  meal do. 

Feed bags. 

Com  meal do.. 

Seed do.. 

Broom  corn bales 

Hay do  . 

Beef barrels. 

Pork..........  .......do — 

Lard  ......  ...... .....do 

Tallow do... 

Grease do. 

Hams  .v.. ....  .... ....  .do. 

Bacon do... 

Butter kegs. 

Green  hides number 

Bry  hides do... 

High  wines — barrels 

Oil  cake do... 

Wool - bales, 

Lead - pigs. 

Do tons. 

Dry  goods.,  .boxes  and  bales. 

Hardware packages. 

Groceries do... 

Household  goods do... 

Paints do... 

Eggs barrels. 

Oils do... 

Salt do... 

Furniture pieces. 

Liquor packages. 

Fruit barrds. 

Lime do.  .. 

Drugs packages. 

Boilers number. 

Lion  safes do. . . 

Grindstones do... 

Lenses boxes. 

Reapers  and  mowers,  .number. 
Agncultural  implements,  .do. . . 

Harness do... 

Scales.*. boxes. 

Cement barrels . 

Clocks boxes. 

Hair. bales. 

Waste do.. 

Rags do.. 

Gminybags '...do.. 

Emp^  barrds number. 

Brick do... 

Drain-tile do... 

Rope coils. 

Beeswax. barrels. 

Sheep  pelts. bales. 

BooeJust barrels. 

Powder kegs. 

Malt baga. 


Amount. 


5,827,846 

32,457,855 

988,240 

7,395,113 

J,  029, 629 

481,491 

10, 143 

51,937 

10, 143 

21.881 

3,079 

9,523 

12,923 

26,661 

2,334 

1,817 

453 

2,306 

556 

5,587 

63,839 

31,819 

2,410 

22,120 

1,583 

762 

890 

13,508 

30,284 

108,941 

8,205 

2,683 

2,  .317 

2,901 

5,914 

4,134 

4,246 

6,595 

4,695 

3,580 

35 

7 

166 

82 

193 

309 

87 

82 

565 

49 

783 

18 

215 

107 

6,156 

138,700 

1,529 

291 

17 

.   727 

271 

54 

111 


Articles. 


Iron bundles. 

Do tons. 

Lumber feet . 

Coal tons. 

Castings do. . . 

Do packages. 

Machinery  .  .^ do. . . 

Do '. tons. 

Provisions barrels . 

Doors,  sash,  &.c dozen . 

Earthenware crates . 

Glassware packages . 

Stoneware pieces. 

Woodenware sets. 

Leather rolls. 

Stoves number. 

Boots  and  shoes cases. 

Horses number. 

Buggies......  ........do — 

Wagjons do... 

Carnages do... 

Cattle head. 

Hog.... ..........  ....do.. 

Sheep do.. 

Tobacco packages . 

Pitch barrels. 

Oakum bales. 

Ship-  stores packages . 

Stone dbrds. 

Paper.... bundles. 

Felting rolls. 

Belting do.. 

Potatoes bushels . 

Cabbage heads. 

Vegetables barrels . 

Pianos number. 

Melodeons do... 

Organs do... 

Sewing  machines do. . . 

Engines do . . . 

Hoops number. 

Shingles thousand. 

Steanne barrels. 

Hemp bales. 

Marble ^ pieces. 

Scrap-iron barrels . 

Plaster do... 

Slate-roofing tons . 

Billiard  table number. 

Life-boat do... 

Guns cases. 

Mill-stones number. 

Lightning-rods do . . . 

Fire-clay barrels. 

Matting bales. 

Hops do.. 

Marble  dust barrels . 

Staves ',  thou.«and. 

Feathers bales. 

Lead  ore pounds 

Buffalo  robes bales . 

Fish barrels. 


Amount. 


8,487 

984 

236,000 

724 

\n 

1,176 

1,202 

103 

1.409 

1,062 

1,054 

1,689 

4,093 

1,554 

1  997 

557 

558 

490 

22 

107 

14 

1,404 

127 

256 

1,190 

108 

164 

346 

1,435 

1,365 

1,199 

•      28 

3,846 

11,500 

6  41 

16 

16 

4 

11 

25 

424,000 

59 

75 

62 

66 

151 

34 

19 

1 

1 

277 

5 

120 

89 

47 

52 

33 

76 

9 

2,000 

9 

938 
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Abstract  of  coniraet  for  imptwfing  CAieago  hai^bor,  lilinoU, 


Contractor. 


Nature  of  contract. 


Price. 


John  M.  Corse 
Do.... 
Do.... 
Do..-. 
Do.... 

Do 

Do 

Do 

Do 

Do.... 


12"  timber,  per  linear  foot 

3''  plank,  per  thousand  feet  (board  measure) 

Brush,  per  cord 

Stone,  per  cord 

Delivering  and  driving  white  oak  piles,  each, 
Framing  and  sinking  cribs,  per  linear  foot... 

Iron  bolts,  per  pound 

Iron  spikes,  per  pound 

Dredging  inside  of  piers,  per  cubic  yard 

Dredging  outside  of  piers,  per  cubic  yard. ... 


$0  28 
31  75 
5  74 
8  74 
11  98 
lU 
9i 
14i 
44 
74 


Abstract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractor  up  to  September  1,  1867,  at  harbor  of  Chicago,  Illinois, 

Contractor,  John  M.  Corse:  timber,  33,282  feet;  brush,  210  cords;  iron,  133,147  poundii 
Hateiials  used  and  labor  performed:  timber,  28,919  feet;  brush,  210  cords;  iron,  17,770 
pounds;  firaming,  11,628  feet. 


Cohtractor. 

For  what  paid. 

Amount  paid. 

John  M.  Corse . . 

Iron  .p. ................................... ............ 

112,649  96 

Do 

Brush 

1,205  ^ 

Do 

Timber - - 

8,074  80 

« 

21,950  16 

A  11. 

Engineer  Department, 

Washington,  July  10,  1867. 
Sir  :  I  respectfully  transmit  herewith  a  letter  from  Brevet  Colonel  J.  B. 
Wheeler,  corps  of  engineers,  enclosing  letters  from  W,  B.  O'gden  and  R.  A. 
Conolly,  asking  the  privilege  for  the  Chicago  Canal  and  Dock  Company  of 
haying  an  opening  at  the  extremity  of  the  present  north  pier  of  Chicago  harbor, 
for  the  purpose  of  improving  the  same. 

The  company  referred  to  was  incorporated  by  act  of  the  legislature  of  Illinois, 
aad  has  autliority  from  the  War  Department,  as  well  as  from  the  State  of  Illinois, 
to  construct  a  ship  basin  and  canal  immediately  north  of  and  adjacent  to  the 
north  pier  of  Chicago  harbor ;  and  als^  the  privilege  of  making  an  opening 
through  the  United  States  pier.  This  authorized  opening  would  be  at  some 
point  west  of  the  light-house. 

The  United  States  has  contracted  for  the  extension  of  the  north  pier  600  feet, 
and  as  the  contractor  has  not  as  yet  sunk  a  crib,  the  company  referred  to  wishes 
him  to  commence  his  work  at  a  point  distant  300  feet  from  the  end  of  the  present 
pier,  instead  of  at  the  end,  as  required  by  the  contract. 

Colonel  Wheeler  expresses  the  opinion  that  the  plati  of  improvement  contem- 
plated will  not  in  any  way  injure  the  harbor,  and  recommends  that  the  privilege 
asked  for  be  granted.    This  department  concurs  in  his  recommendation,  and  ac- 
cordingly submits  the  question  for  your  decision. 
Very  respectfully,  your  obedient  servant, 

.  A.  A.  HUMPHREYS, 
Chief  of  Engineers,  Major  General. 
Hon.  E.  M.  Stanton, 

Secretary  of  War. 
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MiLWAUEBB,  Wisconsin,  J«/y  2, 1867. 

Gbnbral  :  I  have  tbe  honor  to  tranBinit  herewith  a  letter  of  Mr.  W.  B.  Ogcl«a, 
of  Chicago,  and  a  letter  of  Mr.  R.  A.  Gonolly,  with  a  tracing,  forwarded  me  hy 
them,  concerning  the  projected  improvement  proposed  hy  the  Chicago  Dock  and 
Canal  Company  at  the  harhor  of  Chicago,  Illinois. 

This  company  was  incorporated  by  an  act  of  the  legislature  of  the  State  of 
lUinois,  and  has  permission  and  authority  from  the  War  Department,  as  well  as 
from  the  State  of  Illinois,  to  construct  a  ship  basin  and  canal  immediately  north 
of  and  adjacent  to  the  north  pier  of  Chicago  harbor,  and  the  privilege  of  making 
an  opening  through  the  United  States  pier.  (See  r'eport  of  Colonel  J.  D.  Gra- 
ham for  the  year  1857.)  This  opening  through  the  pier,  under  this  permissioD, 
would  be  at  some  point  west  of  the  light-house. 

Tliey  now  ask  the  privilege  of  having  tbe  opening  at  the  extremity  of  the 
present  north  pier,  as  shown  in  the  accompanying  tracing. 

By  having  the  opening  at  this  point  they  are  saved  great  expense  in  dredging 
out  a  basin,  and  the  cost  of  cutting  ^he  opening  in  the  pier. 

The  United  States  have  contracted  with  John  M.  Corse  to  build  six  hundred 
(600)  feet  of  pier-work,  completing  not  lees  than  three  hundred  and  twenty  (380) 
feet  this  season  ;  and  as  the  contractor  has  not  yet  sunk  a  crib,  they  wish  to  have 
him  commence  building  this  extension,  not  from  the  end  of  the  present  pier,  as 
his  contract  calls  for,  but  to  commence  at  a  point  distant  three  hundred  (300)  feet. 
The  question  is,  will  it  interfere  with  the  proposed  plan  of  improvement,  or  in- 
jure the  harbor  ?    ^ 

No,  is  the  answer.  It  will  do  neither.  The  only  interference  will  be  an  ia- 
eonvenience  to  the  contractor,  and  probably  some  additional  expense  to  him. 

I  would  therefore  recommend  that  permission  be  granted  the  Chicago  Dock 
and  Canal  Company  to  have  an  opening  of  three  hundred  (300)  feet  left  at  the 
extremity  of  the  present  pier,  provided  they  guarantee  to  close  in  the  basin  by 
building  the  piers  marked  F  E  and  E  D  during  the  present  season.  The  piers 
to  be  built  in  a  workmanlike  manner,  and  upon  a  plan  satisfactory  to  the  engineer 
officer  in  charge ;  and  that  they  also  guarantee  to  settle  all  claims  that  the  con- 
tractor may  bring  against  the  United  States  for  increase  of  compensation  for 
change  of  place,  &c.  The  time  of  completion  of  contract,  in  this  case,  will  have 
to  be  extended,  and  I  woifld  recommend  (in  case  the  privilege  be  granted)  that 
he  be  allowed  one  year  longer  to  build  the  skx  hundred  (600)  feet  contracted  for. 

Any  plan  of  improvement  that  will  increase  the  dock  facilities,  or  enlarge  the 
harbor  of  Chicago,  meets  with  my  approval,  and  I  earnestly  recommend  this  one 
to  your  favorable  consideration. 

As  the  season  is  well  advanced,  I  would  ask  for  an  early  answer  to  this  letter. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

J.  B.  WHEELER, 
Major  of  Engineen  and  Brevet  ColoneL 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U,  S,  Army,  Washington,  D.  C. 


Chicago,  June  29*1867. 

Dear  Sir  :  With  this  you  will  receive  the  Chicago  Dock  and  Canal  Company's 
plans  for  enlarging  and  improving  the  Chicago  harbor,  in  connection  with  the 
proposed  extension  of  the  north  harbor  pier  by  government,  as  prepared  and  sub- 
nutted  by  B.  A.  CoBolly,  chief  engineer  of  said  Chicago  Dock  and  Canal 
Oompany. 

The  present  facilities  and  accommodations  of  the  Chicago  harbor  are,  as  yon 
are  no  doubt  aware,  very  cramped  and  illiberal,  and  promise  soon  to  be  wholly 
inadequate  to  its  rapidly  increasing  commerce. 
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The  river  is  so  narrow,  and  already  bo  over  occupied,  that  enlarged  harbor 
facilities  near  its  month  would  clearly  afiford  the  most  efficient  ready,  and  im- 
portant relief.  This  relief  the  plans  and  improvements  of  the  Chicago  Dock 
and  Canal  Company  (a  corporate  body,  and  of  which  I  am  the  largest  proprietor) 
propose,  in  connection  with  the  extension  by  the  government  of  the  north  pier, 
to  furnish  now  and  hereafter,  as  shown  on  the  ptans  of  Mr.  Conolly  herewith 
submitted. 

The  changes  effected  by  the  plan  submitted  are,  an  extension  of  the  north 
pier  fifty  per  cent,  further  into  the  lake  than  as  now  proposed  by  govemment» 
furnishing  thereby  a  more  extended  shelter  for  vessels  and  a  protection  of  the 
harbQr  from  drifting  sands  for  a  period  of  time  at  least  fifty  per  cent,  longer ; 
second,  an  opening  of  three  hundred  feet  in  width  east  of  and  between  the  prea» 
ent  end  of  the  north  pier  and  the  beginning  of  the  westerly  end  of  the  proposed 
six  hundred  feet  extension  of  said  north  pier,  through  which  opening  vessels 
would  have  ready  entrance  and  access  to  the  basin  and  canals  of  the  Chicago 
Dock  and  Canal  Company,  as  shown  on  the  map,  which  basin  and  canals  will 
be  extended  and  completed  as  commercial  uses  shall  call  for  them,  and  will  in 
the  end  serve  to  increase  the  facilities  of  the  Chicago  harbor  to  nearly  twice  its 
present  capacity,  and  at  the  most  convenient  point  possible  for  doing  its  business. 

The  Dock  and  Canal  Company  is  ready  to  proceed  at  once  and  complete,  as 
early  this  season  as  possible,  the  pier  from  the  shore  at  F  to  the  northeast  cor- 
ner at  E,  and  from  E  to  the  point  of  junction  with  the  proposed  government 
extension  of  the  north  pier  at  D,  the  same  to  be  done  in  a  manner  satisfactory 
to,  and  to  be  approved  by,  you.  The  company  will  also  commence  and  proceed 
at  once  with  their  canal  and  interior  piers  or  bulkhead,  south  and  west  of  the 
pier  above  described. 

Should  the  plans  herewith  submitted  meet  with  the  proper  official  approval, 
the  details  and  particulars,  and  the  proper  adjustment  and  accommodation  of  the 
matter  with  Messrs.  Ledlie  and  Corse,  government  contractors  for  the  extension 
of  the  north  pier,  we  would  proceed  at  once  with  you  and  them  to  satisfactorily 
arrange.  / 

With  great  respect,  I  remain,  very  truly  yours, 

W.  B.  OGDEN. 

ColonelJ.B.  Wheeler, 

Engifieer  Corps  U.  S.  Army$  Milwaukee. 


Chicago,  July  1,  1867. 

Sir  :  I  submit  for  your  inspection  a  plan  of  the  proposed  harbor  improvement 
at  Chicago  by  the  Chicago  Dock  and  Canal  Company,  and  with  it  a  letter  from 
the  Hon.  William  B.  Ogden,  (one  of  the  largest  proprietors,)  describing  the 
proposed  improvement. 

The  work  the  company  contemplates  this  year  is  the  construction  of  the  pier 
from  F  to  E  and  from  E  to  D,  as  shown  on  the  plan.  The  dotted  blue  lines  show 
the  proposed  work  by  the  company  from  year  to  year  as  business  may  demand 
its  completion. 

Very  truly  yours, 

R.  A.  CONOLLY, 
Chief  Engineer  Chicago  Dock  4r  Canal  Company, 
Major  J.  B.  Wheeler, 

United  States  Engineers  and  Colonel  U.  S.  Army. 
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A  12. 

Milwaukee,  Wisconsin,  September  1,  1867. 

Colon  BL :  I  have  the  honor  to  submit  the  following  report  on  Michigan  Gitj 
harbor: 

This  harbor  was  surveyed  in  April,  1867,  by  Captain  A,  Mackenzie,  corps  of 
engineers. 

Congress  had  appropriated  $75,000  for  its  improvement,  to  be  applied  when 
the  city  should  show  that  $100,000  had  already  been  expended  in  improving  it. 

The  city  having  complied  with  its  portion  of  the  contract,  the  work  was  ad- 
vertised and  let  on  the  7th  of  August,  1867.  The  contemplated  improvement 
consists  in  adding  288  feet  of  pier  work  to  the  eastern  pier,  the  cribs  compos- 
ing the  pier  work  to  be  each  twenty-five  feet  wide,  thirty-two  feet  long,  and 
about  twenty-five  feet  hi^h  and  in  adding  320  feet  to  the  western  pier,  the  cribs 
to  be  twenty  feet  wide,  thirty-two  feet  long,  and  about  seventeen  feet  high. 

As  the  cost  of  a  dredge  and  two  mud- scows  was  included  in  the  expenditure 
of  the  $100,000  by  Michigan  City,  the  government  claims  the  right  to  use  the 
dredge  and  scows  without  incurring  any  additional  expense  except  the  runniug 
expenses  of  the  dredge.  The  government  is  now  dredging  out  the  channel  and 
creek. 

From  the  peculiar  position  of  this  harbor,  at  the  head  of  Lake  Michigan, 
exposed  to  all  the  severest  winds,  I  hardly  think  it  would  be  profitable  to  extend 
the  piers  further  than  the  present  contract  calls  for ;  and  no  matter  how  long 
they  may  be,  they  will  not  prevent  the  accumulation  of  sand  at  the  mouth  of  the 
harbor,  and  the  only  remedy  for  this  is  penodical  dredging.  As  the  bed  of  the 
lake  is  a  hard  clay,  the  present  dredging  is  quite  a  difficult  work,  bat  hereafter 
it  will  be  quite  easy,  there  being  nothing  but  the  accumulating  sand  to  remove. 

The  importance  of  this  harbor  as  a  port  of  refuge  can  hardly  be  overestimated, 
ab  it  is  tho  only  port  south  of  Chicago  where  a  vessel  can  take  shelter.  When 
finished,  I  also  believe  that  it  will  be  of  great  advantage  to  Indiana,  affording 
the  State  an  easy  and  cheap  means  of  transporting  her  products  and  receiving 
those  of  other  States.  Now  she  has  to  depend  on  her  railroads,  always  an 
expensive  means  of  transportation. 

Annexed  there  is  the  report  of  the  collector,  a  tabular  statement  of  material 
received  and  work  done  to  31st  of  August,  and  an  abstract  of  the  contracts  for 
improving  the  harbor ;  also  estimates  for  the  cost  of  improving  it. 
Very  respectfully,  your  obedient  servant, 

D.  P.  HEAP, 
Captain  of  Engineer 9, 

Major  and  Brevet  Col.  J.  B.  Wheglkr, 

Corps  of  Engineers, 


The  port  of  Michigan  City*  is  included  in  the  collection  district  of  Chicago. 
The  nearest  port  of  entry  is  Chicago.  Michigan  City  was  made  a  port  of  deliv- 
ery by  act  of  Congress,  under  date  of  February  23,  1865.  Order  of  light 
fifth;  fixed  white  light.  No  revenue  collected.  Imports  on  cargo,  158^000 
feet  lumber  during  1866.  No  exports.  Vessels  sailing  to  Michigan  City 
since  July  1, 1866,  94 ;  vessels  sailing  from  Michigan  City  since  July  1, 1866, 94. 

Abstract  of  bids  for  improving  the  harbor  at  Michigan  Ciij/,  Indiana. 

I.  Francis  A.  Slater,  Chicago. — I5i-inch  squart  timber,  at  14  cents  per 
lineal  foot ;  iron  bolts,  at  7^  cents  per  pound ;  stone,  at  $2  66  J  per  cubic  yard ; 
framing,  at  13  cents  per  lineal  foot. 
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2.  J.  D.  DoLAiv»  Milwaukee. — 12 -inch  eqaare  timber,  at  15  cents  per  lineal 
foot ;  3-]Qcb  plank,  at  16  cents  per  lineal  foot;  iron  bolts,  at  6  cents  per  pound  ; 
iron  spikes,  at  8  cents  per  pound  ;  stone,  at  $2  62^  per  cubic  yard  ;  brnsb,  it 
75  cents  per  cubic  yard  ;  framinoc,  at  17  cents  per  lineal  foot. 

3.  Galbn  Eastman,  Grand  Haven. — 12-inch  square  timber,  at  17.9  cents  per 
lineal  foot ;  3-inch  plank,  at  $15  75  per  thousand  feet ;  iron  bolts,  at  5.9  cents 
per  pound;  iron  spikes,  at  7.9  cents  per  pound;  stone,  at  $2  90  per  cord; 
brash,  at  60  cents  per  cubic  yard  ;  framing,  at  24  cents  per  lineal  foot. 

4.  Gborqb  Hannahs,  South  Haven. — 12inch  square  timber,  at  16|cent8  per 
lineal  foot;  framing,  at  14|  cents  per  lineal  foot! 

5.  M.  G.  Shbkman,  Michigan  City. — 12-inch  square  timber,  at  19  cents  per 
lineal  foot,  pine ;  12-inch  square  timber,  at  17  cents  per  lineal  foot,  other  ;  3-inch 
plank,  at  $16  per  thousand  feet :  iron  bolts,  at  5  cents  per  pound ;  iron  spikes, 
at  8i  cents  per  pound ;  stone,  at  $3  18  per  cubic  yard ;  orash,  at  $1  25  per 
cubic  yard  ;  framing,  at  17  cents  per  lineal  foot. 

6.  Ghapin  &  Wblls,  Milwaukee. — Iron  bolts,  at  4}  centf  per  pound;  iron 
spikes,  at  6}  cents  per  pound. 

7.  Hasbrouck  &  GoNRO,  Milwaukee. — 12-inch  square  timber,  at  20  centd  per 
lineal  foot;  iron  bolts,  at  7  cents  per  pounds  stone,  at  $16  per  cord;  brush,  at 
$6  per  cord  ;  framing,  at  15  cents  per  lineal  foot. 

8*  Jambs  H.  Mallorv,  Elgin,  Kane  county,  Illinois. — 12-inch  square  tim- 
ber, at  21^  cents  per  lineal. foot ;  3-inch  plank,  at  $24  per  thousand  feet ;  iron 
bolts,  at  d|  cents  per  pound ;  iron  spikes,  at  13  cents  per  pound ;  stone,  at 
$15  90  per  cord  ;  brush,  at  $G  per  coixl ;  framing,  at  13^  cents  per  lineal  foot. 

9.  SiLVBR  &  Bo  WBS,  Michigan  City. — 12inch  square  timber,  at  19  cents  per 
lineal  foot ;  iron  bolts,  at  5^  cents  per  pound ;  stone,  at  $15  75  per  cord ;  fram- 
ing, at  19^  cents  per  lineal  foot 

10.  Barkbr  &  Roberts,  Michigan  City. — 12-inch  square  timber,  at  18  cents 
per  lineal  foot ;  3-inch  plank,  at  $16  per  thousand  feet ;  iron  bolts,  at  4  9  cents 
per  pound ;  icon  spikes,  at  8  cents  per  pound  ;  stone,  at  $15  50  per  cord  ;  brush, 
at  $3  per  cord  ;  framing,  at  18  cents  per  lineal  foot. 

Abstract  of  contract  Jbr  improving  the  harbor  of  Michigan  City,  Indiana. 


Contractor. 


Katore  of  contract. 


Price. 


J.  D.  Dolan 

Do 

F. A. Slater.  ... 
Do 

Chapin  &  Wells 
Do 


Stone,  per  cubic  yard .^ |2  62^ 

Brush  or  slab,  per  cubic  yard .* 75 

For  twelve-incn  square  timber,  per  liueal  foot 14 

For  framing,  incfudiug  placing,  siukiug,  and  filling  the 

cribs,  per  lineal  foot 13 

For  bolts,  per  pound 1 4} 

For  spike,  per  pound 6^ 


Abstract  of  materials  received  and  used,  labor  performed^  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  Michigan  City,  Indiana. 

Labor  performed,  6,065  cubic  yards  of  dredging.  The  contractors  hare  not 
been  paid  for  any  work  done  or  material  delivered  up  to  Ist  September,  1867. 

At  the  present  contract  prices  the  cost  of  extending  these  piers  as  proposed 
will  be  as  follows : 

^    CRIBS  32'^^  X  25'  X  25'. 

4,159  running  feet  of  timber,  at  14  cents $582  26 

288  feet  of  plank,  at  $14  per  M .4  03 
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4,762  pounds  of  iron  bolts,  .at  4J  cents $232  15 

6  pounds  of  iron  spikes,  at  6^  cents 39 

112  cords  of  stone,  at  $12  44 1, 393  28 

13  cords  of  brush,  at  $3  55 46  15 

4,159  mnniag  feet  of  framing,  at  13  cents 540  67 

Cost  of  one  crib 2,  798  93 

288  feet  of  pier- work  will  take  nine  cribs,  which  at  this  price  will  cost  25, 190  37 
Add  ten  per  cent,  for  contingencies 2,  519  03 

Making  the  sum  total  for  extending  the  eastern  pier ••«..••  27,  709  40 

The  cost  of  extending  the  western  pier  will  be  as  follows : 

CRIB  32'  X  20^  X  17^      . 

3,378  mnnmg  feet  of  timber,  at  14  cents $472  92 

288  feet  of  3-inch  plank,  at  $14  per  M 4  03 

3,880  pounds  of  iron  bolts,  at  4|  cents 189  15 

6  |K>ands  of  iron  spikes,  at  6  J  cents , : 39 

90  cords  of  stone,  at  812  44 .- 1, 119  60 

10  cords  of  brush,  at  $3  55 35  50 

3,318  running  feet  of  framing,  at  13  cents 439  14 

Cost  of  one  crib 2,  260  73 

•  320  feet  of  pier-work  will  take  ten  cribs,  which  at  this  price  will  cost  22  ^  607  30 
Add  ten  per  cent,  for  contingencies , 2,  260  70 

24,868  00 
Add  cost  of  eastern  pier '. . . . .  27,  709  40 

Making  the  total  cost  for  both  piers 52,  577  40 


Subtracting  this  sum  from  $75,000,  the  amount  of  the  appropriation,  leaves 
$22,422  60,  a  sum  sufficiently  large  to  pay  for  all  the  dredging  required,  estima- 
ting the  cost  of  dredging  at  20  cents  per  cubic  yard.  This  sum  will  pay  for 
1 12,]  13  cubic  yards,  and  I  do  not  think  it  likely  that  a  greater  amount  of  earth 
will  have  to  be  removed. 

The  bottom  of  the  channel  is  almost  entirely  composed  of  remarkably  hard 
and  tenacious  clay.  So  difficult  is  it  to  be  removed  that  in  places  it  is  necessary 
for  the  dredge  to  break  it  up  into  lumps  before  attempting  to  take  it  out.  This 
dredge  is  extra  large,  and  there  is  probably  not  a  stronger  one  on  the  lake.  I 
do  not  think  that  any  reliable  contractor  could  be  found  who  would  be  willing 
to  ondertake  the  dredging  for  much  less  than  50  cents  per  cubic  yard.  .There 
will  he  therefore  a  large  saving  on  account  of  having  the  use  of  this  dredge  for 
nothing. 
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MiLWAUKBB,  Wisconsin,  SepUmher  12,  1867. 

Colonel:  In  addition  to  my  report  on  Michigan  City,  I  have  the  honor  to 
redpectfully  submit  the  following  estimate  of  the  cost  of  dredging  at  that  place. 
I  only  recoiyed  the  data  to-day  on  which  to  base  the  estimate. 
By  roll  of  men  engaged  in  working  the  dredge  and  hauling  and 

dumping  mud  scows,  for  one  month * $859  63 

Repairs  of  dredge  for  same  period 219  76 

1,079  39 

Amount  of  earth  excavated 9,235  cubic  yards. 

Cost  per  cubic  yard , $11  68 

The  pay-roll  includes  the  pay  of  the  foreman  at  si^C^ollars  per  day. 
The  earth  was  dumped  by  laborers,  who  hauled  the  scows  out  into  the  lake 
by  hand — a  tedious,  slow,  and  laborious  process.  During  the  greater  portion  of 
this  month  there  will  be  a  tug  used  for  this  purpose,  and  six  of  the  laborers 
discharged.  In  this  way  I  think  there  will  be  a  much  larger  amount  of  earth 
excavated,  and  that  it  will  cost  no  more  per  cubic  yard.  ' 

Very  respectfully,  your  obedient  servant, 

D.  P.  HEAP, 
Captain  of  Engineers. 
Major  and  Brevet  Col.  J.  B.  Whbelrr, 

Corps  of  Engineers. 


A  13. 

Milwaukee,  Wisconsin,  June  5,  1867. 

General  :  In  compliance  with  your  instructions  of  March  9, 1867,  I  ordered 
Captain  A.  Mackenzie,  United  States  engineers,  on  the  2d  of  April,  1867,  to  pro- 
ceed to  Michigan  City,  Indian  u  and  make  a  full  and  accurate  survey  of  that 
harbor,  a  careful  examination  of  the  piers  and  other  works,  and  to  report  as  to 
the  safety  and  convenience  of  tlie  harbor  for  the  purposes  of  commerce.  A  copy 
of  his  report,  marked  A,  and  a  tracing  of  the  map  of  the  harbor,  is  herewith 
appended. 

As  the  law  requires  that  the  Michigan  City  Harbor  Company  shall  show  an 
expenditure  of  the  sum  of  one  hundred  thousand  ( 100,000)  dollars  in  the  con- 
struction of  a  safe  and  convenient  harbor  at  that  place  before  the  appropriation 
was  available,  the  engineer  and  secretary  of  the  company,  Mr.  Daniel  Kennedy, 
was  requested  to  inform  me  when  the  expenditures  would  reach  that  amount. 
I  received  a  letter  from  him,  dated  May  21,  1867,  stating  that,  including  the 
pay-rolls  for  the  month  of  May,  the  amount  of  expenditures  of  the  company  in 
improving  the  harbor  would  be  slightly  in  excess  of  $100,000. 

I  proceeded  with  Captain  Mackenzie  to  Michigan  City  on  the  3 1st  of  May, 
and  on  that  day  and  the  Ist  of  June  made  an  examination  of  the  harbor,  the 
piers,  dredges,  scows,  and  vouchers  of  disbursement  of  the  company.  I  find  that 
they  have  expended,  in  the  construction  of  the  harbor  at  that  place,  a  sum  slightly 
in  exclfess  of  $100,000.  An  abstract  of  these  expenditures  is  herewith  appended, 
marked  B.  •  / 

The  piers  are  composed  of  cribs  filled  with  stone,  and  conform  in  the  main 
features  to  the  plans  adopted  by  the  engineer  department.  They  were  built  by 
contract  and  appear  to  have  been  executed  in  a  workmanlike  manner.  For  di- 
mensions, details,  &c ,  see  report  of  Captain  Mackenzie. 

The  company  contracted  for  dredging,  and  this  was  sublet  to  Fox  &  Howard, 
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of  Ohkago,  Illinois.  Diepatee  between  the  contractors  and  the  directors  6f  the 
company  resulted  in  an  abandonment  of  the  dredging  by  the  contractors.  Hence 
there  vas  but  little  dredging  done,  and  that  of  no  use  as  far  as  improvement  of 
the  harbor  was  concerned. 

The  directors  decided  to  build  a  dredge  and  do  the  work  themselves.     They 
'  WW  have  a  fine  dredge  with  dump  scows,  the  whole  costing  about  $17,000.     The 
dredge  was  at  work  when  I  was  there,  and  proved  itself  an  excellent  machine 
capable  of  doing  the  required  work. 

The  question  is,  have  they  constructed  a  safe  and  convenient  harbor  at  Mich- 
igan City  I  My  answer  is,  they  have  not,  but  have  done  much  towards  it  By 
a  hberal  construction  of  the  law,  I  think  they  have  complied  with  its  require- 
ments, and  are  entitled  to  the  benefit  of  the  present  appropriation. 

I  would  i-ecommend  that  this  amount  appropriated  be  applied  to  extending 
the  northeastern  pier  a  distance  of  two 'hundred  and  eighty-eight  (288)  feet  on  a 
line  witli  its  present  direction,  an  extension  of  the  western  pier  three  hundred  and 
twenty  (320)  feet  on  a  lioe  with  the  direction  of  the  end  crib,  and  dredge  the 
channel  between  the  pieis  and  in  the  creek  to  a  depth  of  twelve  feet.  These  ex- 
t^isions  to  be  coQiposed  of  cribs  built  in  accordance  with  plans  approved  by  the 
engineer  department.  This  will  carry  the  piers  into  a  depth  greater  than  twelve 
feet  of  water,  will  widen  the  entrance  to  one  hundred  and  fifty  feet,  fmd  will 
render  it  a  safe  and  convenient  harbor  for  those  vessels  sailing  to  Michigan  City, 
or  compelled  to  seek  refuge  there  during  severe  gales,  from  the  north  and  north- 
east, wnich  are  the  worst  that  prevail  in  that  section. 

1  would  recommend,,  in  preference  to  letting  the  work  of  dredging  by  contract, 
to  use  the  dredge  now  on  hand,  paying  the  running  expenses.  And  I  take  ad- 
vantage of  this  opportunity  to  call  the  attention  of  the  department  to  the  fact 
that  this  company,  consulting  its  best  interests,  have  abandoned  the  system  of 
eontracting  for  dredging  and  do  the  work  themselves,  while  we  have  abandoned 
the  system  of  doing  the  work,  and  gone  into  a  worse  one  of  doing  the  work  by 
contract.  A  latitude  of  judgment  should  be  given  m  these  matters  to  the  officer 
in  charge,  and  power  given  him  to  stop  any  contract,  and  do  the  work  himself  if 
the  contractors  fail,  or  do  not  progress  satisfactorily  in  their  work. 
I  am,  genend,  very  respectfully,  your  obedient  servant, 

J.  B.  WHEELEE, 
Major  of  Engineers  and  Brevet  Colonel, 

Major  General  A.  A.  Humphreys, 

Cbrps  of  Engineers,  Chief  %f  Engineers  U.  S.  Army, 

Washington,  D.  C. 


[A.J 

MiLWAUKRs,  Wisconsin,  May,  1867. 

GoLORBL :  In  acoordance  with  your  instructionB  of  April  2, 1B67, 1  proceeded 
to  Michigan  City,  Indiana,  and  made  a  complete  survey  of  the  proposed  harbor. 
I  have  the  honor  to  submit  Ae  following  report,  attached  to  which  will  be  found 
a  map  of  harbor,  abstracts  of  work  done  by  the  Michigan  City  Harbor  Com- 
pany, money  and  material  expended  by  them,  and  the  material  still  on  hand. 
These  abstracts  were  prepared  by  the  secretary  of  the  company  in  my  presence, 
and  taken  from  the  vouchers  properly  signed.  I  have  addea  a  table  showing 
the  shipments  from  Michigan  City  for  the  year  1847 ;  and  one  showing  the  rise 
and  fall  of  Lake  Micliigan  during  the  time  I  was  making  the  survey. 

The  harbor  at  Michigan  City  is  in  so  poor  a  condition  that  it  can  hardly  be 
called  a  harbor.  The  government  commenced  work  here  in  1836,  and  have  ex- 
pended in  all  about  $135,000.  The  different  appropriations  were  small  and 
7  w— — Vol  ii 
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made  at  long  intervals ;  large  amounts  were  paid  for  salaries,  dredges,  scows,  &c. 
The  material  was  collected  on  the  beach,  and  rotted  before  money  could  be  had 
to  put  it  in  the  piers.  The  work  consequently  went  to  decay  and  was  abandoned. 
A  few  cribs  were  put  in  place ;  these  have  been  cut  down  and  made  the 
foundations  for  new  piers.  The  old  plan  of  improvement  contemplated  a  break- 
water in  front  of  the  entrance,  and  one  crib  was  put  in  place,  out  it  was  torn 
from  its  bottom  timbers  by  the  waves,  and  washed  ashore  in  a  few  hours. 

A  few  years  since,  the  people  of  Michigan  City  and  vicinity  organized  the 
Michigan  City  Harbor  Company,  with  a  capital  stock  of  $300,000.  They  raided 
by  subscription  about  $2p6,000.  Authority  was  granted  by  Congress  to  use 
the  old  government  piers  as  foundations,  and  contracts  were  let  to  repair  the  old 
work,  extend  the  piers  into  1 2  feet  of  water  and  dredge  about  50,000  cubic  yards. 
The  contractors  failed  to  complete  their  work,  only  sinking  16  cribs  and  remov- 
ing 10,000  cubic  yards.  Very  little  of  tfie  material  dredged  was  carried  out, 
but  dumped  into  the  channel  between  the  piers ;  during  the  winter  it  washed 
back  into  its  old  bed. 

The  east  pier  is  1,135  feet  in  length,  and  the  west  pier  994  feet ;  250  foet  will 

carry  the  east  pier  over  the  bar.     The  cribs  are  substantially  built,  and  their 

plan  is  similar.to  the  one  you  have  adopted.     The  channel  between  the  piers  is 

100  feet  wide,  and  the  depth  of  water  will  only  allow  the  passage  of  small  fish- 

•  ing  boats. 

Trail  creek  has  an  average  depth  of  3  feet,  and  a  width  of  60  or  70  feet ;  ita 
bed  is  hard  clay  covered  with  sand,  washed  from  the  sand  hills  through  which 
the  creek  passes.  About  three-quarters  of  a  mile  above  the  mouth  the  creek 
widens  into  a  marshy  swamp  of  more  than  fifty  acres,  which  the  company  pro- 
pose to  use  as  a  basin.  It  is  to  be  dredged  together  with  the  creek,  and  the 
shores  from  the  piers  up  to  the  railroad  bridge  docked.  Above  the  Michigan 
Central  railroad  bridge  is  a  still  more  extensive  swamp.  Nearly  all  the  sand 
in  the  channel  is  washed  from  the  hills  below  the  bridge;  very  little  comes 
down  from  above.  Moft  of  the  wash  will  be  stopped  when  the  banks  are 
docked,  though  some  sand  will  still  find  its  way  into  the  channel  and  require 
occasional  dredging.  The  harbor  company  have  almost  completed  a  dredge;  it 
is  built  in  the  best  possible  manner,  and  will  be  in  operation  by  the  1st  of  June, 
1867.     They  propose  to  extend  both  piers  this  year. 

A  break- water  at  the  entrance  to  Michigan  City  would  be  of  great  advantage 
to  the  pommerce  of  the  lake,  as  it  would  afford  vessels  a  safe  anchomgc  in  hard 
northerly  blows ;  but  to  be  of  service,  it  should  be  at  least  half  a  mile  from 
shore,  and  more  extensive  than  the  one  formerly  proposed.  It  would  require  a 
very  strong  structure  and  cost  an  immense  sum. 

A  good  harbor  is  needed  at  Michigan  City,  not  only  on  account  of  its  being 
at  the  foot  of  the  lake,  where  vessels  can  run  when  they  cannot  make  side  porta, 
but  on  account  of  the  fine  country  back  of  it.  For  the  year  ending  September, 
1847,  the  shipments  of  grain,  &c.,  were  very  large.  A  table  of  shipments,  &;c., 
is  added.  Most  of  the  vessels  were  loaded  at  wharves  running  into  the  lake ;' 
others  came  up  the  creek  and  loaded  at  the  warehouses  shown  on  the  map.  The 
old  wharves  have  disappeared.  Keeping  the  harbor  open  will  always  be  attended 
with  more  or  less  difficulty,  but  the  people  have  gone  to  work  with  the  deter- 
mination of  making  a  harbor,  and  I  think  they  will  succeed.  They  have  already 
expended  nearly  $100,000,  and  expect  by  the  middle  of  May,  1867,  to  fully 
reach  that  sum. 

I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  State$  JSngineert, 

Brevet  Colonel  J.  B.  Wheeler, 

Major  of  Engineers  United  States  Army, 
•     Superintending  Engineer  of  Harbor  Improvements,  Milwaukee,  Wis. 


Digitized  by  VjOOQIC 


REPORT  OP  THE  SECRETARY  OP  WAR.  99 

Shipments  ofgravn^  4^.,  at  Michigan  City  for  the  year  ending  Septemhert  1847. 

Wheat,  com,  and  other  grains,  bnsbels 617, 134 

Pork,  beef,  and  other  cask  freight,  ban-els 4,  798 

Hides,  number 1,  295 

Wool,  sacks 175 

Merchandise  received,  tons 2,  946 

Number  of  arrivals  of  vessels,  including  propellers 1 96 

Number  of  times  steamboats  touched  at  this  point  with  passengers 

and  freight •- 144 

Amount  expended  by  the  Michigan  City  Harbor  Company  in  building  piers, 

Sfc.,  to  May,  1867. 

Organization,  collecting  subscriptions,  &c $3,  964  81 

Salaries , 2,  798  50 

Office  expenses,  rent,  furniture,  &c  — 735  64 

Repairs,  and  construction  of  piers 62,  417  10 

Excavation,  (dredging,  &c.,  for  placing  cribs) 6,  814  56 

Materials  on  hand,  timber,  piles,  plank,  &e 5,  374  55 

Dredge,  four  scows,  pile  driver,  ropes,  chains,  and  tools 15,  028  03 

Pay-rolls  for  April,  1867 1,400  00 

98,593  19 


Materials  on  hand. 

Timber,  cubic  feet 13,  332 

Plank,  M  feet,  board  measure 55 

Piles,  lineal  feet.*. 6,965 

Wood,  cords,  for  dredge 230J 

Materials  used  in  construction  and  repair  of  piers. 

Timber,  cubic  feet 81, 118 

Plank,  M  feet,  board  measure • 12 

Iron,  pounds 5^,  241 

Stone,  cords 1,  990 

Amount  of  work  done. 

BAST   PIBR. 

371  feet,  4    feet  high,  20  feet  wide. 

200  do.  5  do.  do.  . 

34  do.  7  do.  do. 

40  do.  8  do.  do. 

30  do.  9  do.  do. 

30  do.  10  do.  do.         crib  sunk.                » 

50  do.  llj  do.^  do.  do. 

50  do.  13  do.*  do.  do. 

30  do.  16  do.  do.  do.          . 

60  do.  20  do.  do.  do. 

60  do.  23  do*  do.  do. 

60  do.  24  do.  do.  do. 

60  do.  25  do.  do.  do.                                                            v 

60  do.  26  do.  do.  do. 

1, 135  do. 
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WBST 

PIBB. 

385  feet,   4 

feet  high, 

20  feet  wide. 

290  do.     5 

do. 

do. 

40  do.     6 

do. 

do. 

crib  sunk. 

60  do.     8 

do. 

do. 

do. 

60  do.  lOi 

do. 

do. 

do. 

50  do.  13 

do. 

do. 

do. 

60  do.  16 

do. 

do. 

do. 

60  do.  22 

do. 

do. 

do. 

995  feet. 
Record  of  rise  and  fall  of  Lake  Michigan  from  AprU  12  to  April  20,  1867.' 


Date. 

7  a.m. 

12  m. 

6  p.m. 

Remarks. 

Friday,  Aprin2 

Saturday,  April  13... 

Sunday,  April  14 

Monday,  April  15 

Tuesday,  April  16 

Wednesday,  April  17. 
Thursday,  April  18... 
Friday,  April  19....: 
Saturday,  April  20... 

/    // 

0  1.5 
4.75 
3.75 
4.25 
8 

4.5 
5 
6.5 

M 

1.25 

3.75 

3.5 

5 

8.5 

4.75 

4.75 

ti 

•    0 
4.75 
3.25 
4.5 
9 

2.75 
4 

Southwest  wind,  light 

Southwest  wind,  ligrht. 

Southwest  wind,  light ;  rain. 

North  wind,  heavy;  hard  rain. 

North  wind,  very  heavy;  foggy;  rain. 

Southwest  wind,  light 

Southwest  wind,  light 

3.25 

NoT6. — The  numbers  in  the  above  table  are  relative.  There  has  been  no  record  kept  for 
several  years,  and  no  marks  could  be  found  to  which  the  present  could  be  referred.  The 
inhabitants  think  the  lake  is  about  two  feet  lower  than  at  the  time  Mr.  Bowes  made  his  sur^ 
▼ey  in  1852. 


Stdtement  of  expenditures  of  Michigan  City  Harbor  Company  to  date,  June  5, 

1867. 

In  organizing  and  collecting  stock  subscriptions $3,  964  81 

Salaries 3,  U I  20 

Office  expenses,  rent,  furniture,  fuel,  stationery,  &c. 735  64 

Repairs  and  construction  of  piers 62,  478  25 

Excavation ^ 7, 107  93 

Materials  on  hand,  timber,  plank,  iron,  piles  and  wood 5,  37^  55 

Dredge  and  four  scows,  pile  driver,  and  other  tools 17,  753  65 

100,526  03 


The  May  pay-rolls,  which  are  included  in  the  ahove  statement, 

amount  to $1,  482  24 


A  14. 

MiLWAUKBB,  Wisconsin,  June  24,  1867. 

General  :  I  have  the  honor  to  transmit  herewith  the  statement  of  expend! 
tures  made  by  the  Michigan  City  Harbor  Company  in  improving  the  harbor  at 
Michigan  City,  duly  authenticated  by  the  engineer  and  secretary  of  the  com- 
pany, Mr.  Kennedy,  as  requested  by  you  in  your  letter  of  June  14,  1867. 
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I  think  in  reference  to  the  expenditure  of  $17,753  65  for  a  dredge,  ecows,  &c., 
that  this  amonnt  can  fairly  be  allowed  them. 

It  is  tme  that  the  som  is  large,  and  that  the  amonnt  of  dredging  required  to 
be  done  by  the  United  States  would  hardly  seem  to  justify  so  large  an  expend- 
iture of  money. 

But  a  close  examination  of  the  amount  and  kind  of  material  to  be  dredged 
changes  in  a  slight  degree  this  opinion. 

It  is  estimated,  by  Captain  A.  Mackenzie,  United  States  engineers,  to  require 
ihe  remoyal  of  45.000  cubic  yards  of  material  in  order  to  deepen  the  present 
channel  between«the  piers,  from  the  extremity  of  the  present  eastern  pier  to  the 
extremity  of  the  inside  government  work,  to  a  uniform  depth  of  twelve  feet.  A 
portion,  about  one-half  of  the  material  to  be  removed  will  be  a  very  hard  and 
tough  day. 

Contractors  are  paid  by  the  cubic  yard,  measured  in  soows,  and  their  prices  at 
this  place  would  average  for  the  ordinary  or  soft  material  thirty-five  cents  per 
cubic  yard,  and  for  the  hard  clay  about  seventy  (70)  cents  per  cubic  yard. 

The  45,000  cubic  yards,  obtained  by  calculation  from  the  cross  sections,  would 
measure  from  60,000  to  75,000  cubic  yards  in  scows. 

Taking  the  smaller  of  these  amounts,  add  estimating  the  cost  of  bne-half  at 
thirty-five  cents  and  the  other  at  seventy  cents  per  cubic  yard,  we  would  find 
the  cost  to  be  not  less  than  $31,500.  The  cost  of  the  dredging  required  to  be 
done  by  the  United  States  will  not  be  less  than  this  if  dono  by  contract. 

And  I  firmly  believe  that  they  have  shown  true  economy  in  building  a  dredge, 
and  they  can  fairly  claim  the  amount  expended  as  coming  under  the  head  of 
money  expended  in  the  construction  of  a  safe  and  convenient  harbor  at  that 
place. 

The  item  of "  organizing  and  obtaining  stock,"  amounting  to  $3,964  81,  is 
hardly  a  legitimate  expenditure  under  the  law ;  but  as  this  amount  is  less  than 
five  (5)  per  centum  expended,  I  think  it  might  fairly  come  under  the  head  of 
contingent  expenses  and  be  allowed. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

J.  B.  WHEELER, 
Major  of  Engineers  and  Brevet  Colonel. 

Major  Greneral  A.  A.  Humphrkys, 

Corps  of  Engineers,  Chief  of  Engineers  U.  S»  A., 

Washington^  D.  C 


Statement  of  expenditures  of  the  Michigan  City  Harbor  Company  to  June  5, 1867. 

In  organizing  and  collecting  stock  subscription $3,  964  81 

In  salaries 3,11120 

In  office  expenses,  (rent,  furniture,  fuel,  stationery,  &c.) 735  64 

In  repairs  and  construction  of  piers 62,  478  25 

In  excavation,  (dredging  channel  and  for  placing  cribs) 7, 107  93 

In  material  on  hand,  (timber,  plank,  piles,  wood,  and  iron)  ....  5,  374  55 

In  building  jdredge,  four  scows,  pile-driver,  and  other  tools 17,  753  65 

100,526  03 


DAN.  KENNEDY, 
Engineer  and  Secretary  Michigan  City  Harbor  Company. 

State  of  Indiana,  Laporte  County,  ss : 

Be  it  known  that  on  the  nineteenth  day  of  June,  in  the  year  1867,  before 
me,  William  Schoenemanu;  a  notary  public  in  and  for  said  county,  personally 
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appeared  Dan.  Kennedy,  and  made  oath  in  due  form  of  law*  that  the  annexed 
statement  of  the  expenditures  of  the  Michigan  City  Harbor  Company  is  a  troe 
and  faithful  statement  and  exhibit  of  the  amount  of  money  expended  on  the 
harbor  at  Michigan  City,  under  his  direction  as  en^neer  of  said  harbor  company. 
Sworn  and  subscribed  to  before  me  the  day  and  year  aforesaid, 

WM.  SCHOENEMANN, 

Notary  Public, 

I  hereby  certify  that  Dan.  Kennedy,  whose  name  is  subscribed  to  the  forego- 
ing statement,  is  now,  and  has  been  since  our  organization  as  the  Michigan  City 
Harbor  Company,  engineer  and  secretary  of  the  same ;  and  that  the  annexed 
statement  is  a  tru^  and  faithful  exhibit  of  the  amount  of  money  expended  by 
said  company  in  the  improvement  of  the  harbor  at  Michigan  City  since  its 
organization,  October  12,  1864,  under  his  superintendence. 

D.  J.  BALDWIN, 
Director  and  Treasurer  Michigan  City  Harbor  Company, . 


A  15. 

Milwaukee,  Wisconsin,  September  1,  1867. 

Colonel  :  T  have  the  .honor  to  submit  the  following  report  on  the  harbor  at 
New  Buffalo,  Michigan  : 

This  harbor,  as  will  be  seen  by  the  annexed  table  of  exports  and  imports,  is 
of  po  value  commercially.  As  a  harbor  of  refuge,  however,  it  is  of  considerable 
importance,  as  it  is  to  the  leeward  of  the  most  prevalent  and  violent  storms  of 
Lake  Michigan. 

The  present  improvement  consists  in  cutting  through  the  embankment  between 
Lake  Pottawatomie  and  Lake  Michigan^  and  in  sheath-piling  the  sides  of  the 
cut.  This  cut  is  to  be  two  hundred  feet  wide,  and  dredged  to  a  depth  of  twelve 
feet.     Such  pier  work  is  to  be  done  as  the  appropriation  will  warrant. 

I  would  recommend  that  next  year  two  piers  be  built  on  the  extension  of  the 
cut,  and  their  end  carried  into  twelve  feet  of  water.  They  will  each  have  to 
be  six  hundred  feet  long.  The  channel  will  also  have  to  be  dredged  to  a  depth 
of  twelve  feet,  necessitating  the  removal  of  28,000  cubic  yards  of  material. 

The  cost  of  this  improvement  will  be  as  follows  : 

One  crib,  32'  X  20/  X  17'. 

2,  368  running  feet  of  timber,  at  24  cents , $568  32 

3,  554  pounds  of  iron  bolts,  at  10  cents 355  40 

6  pounds  of  iron  spikes,  at  10  cents 60 

226  cubic  yards  of  stone,  at  $2  70 718  20 

32  cubic  yards  of  brush,  at  $3 96  00 

2,  368  running  feet  of  fencing,  at  17  cents 402  50 

288  feet  of  3''  plank,  at  <30  per  thousand 8  64 

2,149  72 
Add  ten  per  cent,  for  contingencies 214  97 

2,364  69 

Forty  cribs  will  then  cost $94,  587  60 

28,000  cubic  yards  of  dredging,  at  50  cents 14.  000  00 

108,587  60 
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Collection  district  of  New  Buffalo,  Chicago.  Nearest  port  of  entry,  Chicago. 
No  revenue  collected.  No  exports  ;  no  imports.  Nearest  light-bouse, at  Michi- 
gan City.     No  vessels  sailing  to  or  from  the  harbor. 

Annexed  is  an  abstract  of  contracts ;  also  an  abstract  ef  work  performed  and 
paid  for  up  to  date. 

Very  respectfully, 

D.  P.  HEAP,  Captain  of  Engineers. 
Major  and  Brevet  Col.  J.  B.  Whbblbh, 

Carps  of  Engineers. 


Ahstraet  ofmatfriaU  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  18(57,  at  harbor  of  New  Buffalo,  Michigan. 

Materials  received,  none. 

Materials  used,  none. 

Labor  performed,  11,250  cubic  yards  dredging. 

Paid  to  Carkin  &  Kimball  for  dredging,  42,135  20. 

Abstract  of  contracts  for  improving  New  Buffalo  harbor,  Michigan. 


Contractors. 


Carkin  &  Kimball.. 
Do 


Nature  of  contract. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do 

B.Nelsou  Giere  . 


12-mch  timber,  per  thousand  feet,  board  measure 

3-inch  plank,  per  thousand  feet,  board  measure 

Piles,  per  lineal  foot 

Stone,  per  cord  of  128  cubic  feet 

Bmsh,  per  cord  of  128  cubic  feet 

Framing^,  per  lineal  foot  of  timber 

Driving;  piles,  per  lineal  foot  of  timbef 

Dredging  and  excavating,  per  cubic  ^ard,  (in  ordinary 

Diaterial) 

Dredging  and  excavating  in  hard  material 

Iron  bolts,  per  pound . 


Do 1  Iron  spikes,  per  pound. 


Price. 


115  00 

16  00 

H 

15  75 

2  90 

Oi 

34 
70 
4.9 
4.9 


A  16. 

MiLWAUKBB,  Wisconsin,  September  1,  1867. 

Colonel  :  I  bave  tbe  bonor  to  submit  tbe  following  report  on  tbe  barbor  of 
8t.  Josepb,  Michigan. 

This  barbor,  when  developed,  will  make  one  of  tbe  finest  harbors  of  the  lake. 

St.  Joseph's  river,  before  entering  Lake  Michigan,  spreads  itself  into  a  basin 
800  feet  wide,  with  an  opening  into  Lake  Michigan  225  feet  wide.  The  town 
is  situated  on  the  soutn  of  this  basin,  and  a  good  depth  of  water  is'  obtained 
iox  a  distance  of  2,000  feet  from  the  outlet.  The  channel  averages  150  feet  in 
width. 

The  north  pier  is  about  1,100  feet  long.  This  spring  a  contract  was  made  to 
extend  tbe  sonth  pier  200  feet.  700  feet  more  will  be  necessary  to  make  this 
pier  equal  in  length  to  the  north  pier. 

The  current  of  tbe  river  is  quite  rapid,  and  as  soon  as  it  passes  the  end  of 
the  south  pier  it  turns  to  the  south  and  runs  along  the  shore.  By  extending  the 
wuth  pier,  it  will  confine  the  current,  and  probably  clear  out  a  portion  of  the 
interior  basin.  I  would  therefore  recommend  that  the  south  pier  be  made  equal 
in  length  to  tbe  north. 

The  extension  of  the  200  feet  previously  spoken  of  costs  at  the  rate  of  $70 
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per  foot  of  pier.  It  consists  of  a  pile  pier,  witb  a  crib-work  superetmcture. 
The  additional  700  feeij;  will  cost  at  about  the  same  rate,  making  a  total  of 
849,000.  To  build  this  extension  of  cribs  will  cost  $110  per  foot  of  pier, 
making  a  total  cost  of  $77,000. 

I  would  recommend  that  the  extension  be  built  of  piles,  on  the  score  of  econ- 
omy. Though  not  as  lasting  as  crib- work,  still  they  will  make  a  very  good,  ser- 
viceable pier,  and  will  last  for  a  long  time. 

The  repairs  on  the  old  pier  were  let  at  the  same  time  with  the  south  pi^r  ex- 
tension.    No  additional  appropriation  should  be  necessary  next  year. 

The  following  is  an  extract  from  a  letter  written  on  August  3,  1867,  by  Mr. 
S.  C.  B.  Carpenter,  the  government  agent  at  St.  Joseph's : 

**  The  following  information  I  have  gathered  from  captains  and  others  since  I 
have  been  here : 

"  That  the  harbor  is  an  easy  one  to  make  in  a  blow  from  the  northerd,  but 
lacks  sufficient  depth  of  water  on  the  bar  for  large  vessels. 

'*  It  is  the  opinion  of  all  captains  sailing  here  that  I  have  talked  with  that  if 
the  south  pier  were  extended  equal  to  the  north  pier,  the  current  of  the  river 
would  be  sufficient  to  cut  the  bar,  give  a  straight  channel,  and  at  all  times  six- 
teen feet  water. 

**  There  is  alarge  fleet  of  vessels  trading  at  the  different  piers  between  here  and 
Michigan  City  and  Saugatuck  that  make  this  a  place  of  refuge  during  storms. 

*•  There  are  now  four  propellers  making  tri-weekly  trips  (two  each  night) 
between  here  and  Chicago ;  another  now  being  built  (the  Hippocampus)  will  run 
between  here  and  Milwaukee. 

"  Mr.  Aldrich,  who  took  some  pains  last  winter  to  obtain  the  amount  of  business 
done  here,  states  that  for  the  trade  of  this  town  about  $600,000  worth  of  mer- 
chandise were  brought  to  St.  Joseph's  in  1866.  Warehouse  men  state  that 
about  one-half  that  much  is  received  for  merchants  back  in  the  country. 

"Shipments  from  the  port  for  1866  were, in  part,  14,000,000  feet  of  lumber, 
3,000  cords  of  wood,  and  fish  to  the  amount  of  $50,000. 

"  The  lowest  estimate  I  have  heard  for  the  crop  of  black  and  whortleberries 
not  yet  gathered  is  1,500  bushels,  and  700,000  baskets  of  peaches ;  50,000  baskets 
of  pears  ;  30,000  barrels  of  ap})le8,  and  100,000  boxes  of  grapes. 

**  Exports  for  the  months  of  June  and  July,  1867,  from  the  deputy  collector 
of  the  port  of  St.  Joseph's : 
Lumber,  2,634,000  feet. 


Wood,  1,446  cords. 
Railroad  ties,  37,590. 
Potatoes,  3,128  bushels. 
Berrie-s,  11,700  bushels. 
.  Fish,  655  boxes  of  200  pounds  each. 


Fish,  411  half  barrels. 
Flour,  127  barrels. 
Leather,  128  rolls. 
Rags,  92  bales. 
Brick,  15,000. 
Tallow,  20  barrels. 


"Whole  number  of  clearances  within  this  period,  178;  aggregate  tonnage, 
29,577  tons;  revenue  obtained  from  clearances  is  about  $800  per  year." 

Annexed  is  a  tabular  statement  of  material  required,  and  work  done  ap  to 
date,  also  an  abstract  of  the  contracts. 

Very  respectfully,  your  obedient  servant, 

D.  P.  HEAP, 
Captain  of  EngineerM. 
Major  and  Brevet  Col.  J.  B.  Wheeler, 

Corps  of  Engineers. 

Note. — The  lig;ht-hou3e  is  at  the  mouth  of  the  river,  south  side ;  the  light  is 
fixed,  varied  by  flashes  ;  intervals  of  flash,  one  minute  and  thirty  seconds  ;  dis- 
tance visible,  fifteen  nautical  miles ;  light  of  fourth  order.  The  light  is  on  the 
keeper's  wooden  dwelling.  D.  P.  H. 
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AhMtraei  &f  contracU  for  improving  the  harbor  at  St.  Joseph's,  Michigan, 


Contractor^ 


Hasbronck  A  Conro. 
Do 


Do. 
Do. 
Do. 
Do. 
Do. 


Natoie  of  contract. 


For  oak  piles,  each 

For  pine  timber,  per  cubic  foot 

For  brush,  per  cord 

For  stone,  per  cord 

For  iron  bolts,  per  pound  ..-. 

For  iron  bolts  with  nut  and  screw,  per  pound  . 


Price. 


$16  00 

35 

3  00 

15  00 

10 

18 


Abstract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  St.  Joseph,  Michigan, 

Matenals  received  of  Hasbronck  &  Conro,  20,913  feet  timber,  171  piles,  651 
cords  stone,  30  cords  brash,  26,378  pounds  iron. 
Materials  used,  16,101  feet  timber,  145  piles,  250  cords  stone. 
Labor  performed,  16,101  feet  framing. 
Paid  to  Hasbronck  &  Conro  for  timber,  piles,  stofie,  and  iron,  $20,708  79. 


A  17. 

Milwaukee,  Wisconsin,  September  1,  1867. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  on  the  harbor  of 
South  Haven,  Michigan : 

This  harbor  is  situated  about  sixty  miles  south  of  Grand  Haven,  it  is  import- 
ant as  a  harbor  of  refuge  and  as  an  outlet  to  the  lumber  district  of  the  counties 
of  Allegan  and  Van  Buren. 

The  proposed  plan  is  to  extend  two  piers  120  feet  apart  until  they  reach  a 
depth  of  twelve  feet,  and  to  widen  the  river  between  the  old  piers ;  the  only 
modification  that  I  would  suggest  is  to  make  the  distance  between  the  piers  200 
feet. 

I  would  respectfully  refer  to  Assistant  U.  T.  Casgrain's  report  of  last  De- 
cember for  estimates  and  a  more  detailed  account  of  the  place. 

I  wrote  last  July  to  obtain  information  concerning  the  exports  and  imports  of 
the  place,  but  as  yet  have  received  no  reply. 

Annexed  is  a  tabular  statement  of  work  done  and  material  received,  also  ab- 
stract of  contracts. 

Very  respectfully, 

D.  P.  HEAP,  Captain  of  Engineers. 

Major  and  Brevet  Col.  J.  B.  Wheeler, 

Corps  of  E'ngineers, 

Abstract  of  contracts  for  improving  the  harbor  of  South  Haven, 


Contracton. 


Natore  of  contract. 


Price. 


Galen  Eastman 

Do 

Do 

Do 

Do...... 

B.  I7el80n  Gere 

Do 

Geo.  Hannahs  . 


12-inch  timber, -per  M,  board  measure 
3-inch  platik,  per  M,  board  measure. . , 

Piles,  per  lineal  foot 

Stone,  per  cord  of  128  cubic  feet 

Brush,  per  cord  of  128  cubic  feet , 

Iron  bolts,  per  pound j 

Iron  spikes,  per  pound 

Framing,  per  lineal  toot  of  timber 


$13  25 

15  00 

8 

14  37J 

2  00 

4.9 

4.9 

14i 
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Abstract  of  materials  received  and  used,  labor  'performed^  and  amount  paid  to 
contractors  up  to  September  1,  1867,  a^  harbor  of  South  Haven,  Michigan. 


Materials  received. 

Contractors. 

Pine 

timber. 

Other 
timber. 

Stone. 

Iron. 

Oalen  Sftstman ...... ...... ...... ......  .*•. ...... 

Feet. 
2,974 

Feet. 
20,166 

Cords. 

507 

Pounds, 

R.  Nelson  Gere ^.- 

29,074 

Materials  used,  15,903  feet  timber,  387  cords  stone  and  26,655  pounds  iron. 
Labor  performed,  15,908  feet  framing,  and  nine  cribs  placed. 


Contractors. 

For  what  paid. 

Am't  pM. 

OaleD  Kastman .        .............. 

Stone  and  timber ...... .... ...... .... 

|9,3'<^  88 
2, 127  44 

Ofio   HanDahs .      ...  ......  ...... 

Framing ....  .-..  ....  .............. 

A.  18. 


BLACK   LAKE,    MICHIGAN. 


This  harbor  was  surveyed  in  October,  1866.  A  full  report,  showing  the  con- 
dition of  the  harbor  and  proposing  plans  for  its  improvement,  was  made  at  that 
time,  and  will  be  found  in  your  last  annual  report.  The  plans  there  proposed 
were  to  improve  the  present  outlet,  rather  than  open  a  new  channel.  To  do  this 
the  north  pier  was  to  be  extended  250  feet,  and  the  south  pier  275  feet.  At 
the  entrance  into  Black  lake  the  channel  was  to  be  close  piled,  1,125  feet  on  the 
north  side  and  425  feet  on  the  south  side.  Tlie  whole  channel  was  to  be  dredged 
to  a  depth  of  twelve  feet.  These  plans  were  approved  and  contracts  let  for  all 
the  work  except  the  close  piling.  It  was  thought  the  appropriation  would  not 
be  sufficient  for  the  latter  work. 

The  dredging  was  commenced  August  6,  and  to  the  present  time  about  15,000 
cubic  yards  have  been  removed.  When  the  weather  is  pleasant  the  dredge  works 
outside,  preparing  a  foundation  for  sink  pieces,  and  when  rough  it  works  ^side 
between  piers.  It  was  so  late  when  the  dredging  was  commenced,  that  the 
framers  have  not  had  time  to  complete  any  work.  Before  the  close  of  navigation 
they  will  place  twelve  cribs,  six  on  each  pier,  and  dredge  the  channel  to  twelve 
feet.  Some  of  the  cribs  in  place  at  the  time  of  survey  rested  on  sink  pieces,  and 
others  on  the  sand.  While  those  on  the  sand  had  settled  unevenly  and  tipped, 
the  cribs  resting  on  the  sink  pieces  were  level  and  firm  ;  it  was  therefore  deter- 
mined to  use  sink  pieces  as  foundations  for  the  new  cribs.  The  sink  pieces  are 
made  of  brush  done  up  in  bundles,  and  formed  into  a  float  thirty  feet  wide  and 
long  enough  to  extend  under  two  or  more  cribs,  breaking  joints  with  them.  The 
bottom  is  dredged  level  and  the  sink  pieces  loaded  eveijly  with  stone  until  they 
sink. 

The  cost  of  entire  work,  including  close  piling,  at  present  contract  prices  will 
be  about  $98,000.  The  appropriations  of  1866  and  1867  amount  to  $106,615  31, 
and  will  be  suflScient  to  complete  the  whole  work  in  a  permanent  manner. 

Black  lake  is  in  the  district  of  Michigan,  tw(»nty  two  miles  south  of  Grand 
Haven,  the  nearest  port  of  entry.  The  nearest  light-house  is  at  the  mouth  of  the 
Kalamazoo  river,  eight  miles  distant ;  it  is  a  fixed  light  of  the  sixth  order. 
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Holland,  at  the  head  of  the  lake,  six  miles  from  the  mouth,  is  the  nearest  set- 
tlfment. 

There  are  fifty-seven  small  vessels  sailing  to  and  from  this  harhor.  The 
numher  of  arrivals  and  departures  during^  the  past  year  has  been  about  seven 
hundred,  and  the  amount  of  revenue  collected  $1,000. 

The  exports  have  been  as  follows : 

Value. 

Sawed  timber,  feet  board  measure,  1,066,808 $53,  340  00 

Fire-wood,  cords,    10,48& 41,  956  00 

Staves,  number.  2,733.462 54,  669  24 

Railroad  ties,  number,  29.985 8,  995  50 

Hemlock  bark,  cords,  2,420 •      12,  IVO  00 

Shingles,  thou8and,379. 1,  516  00 

Sawed  heading,  pieces.  1,088,262 6,  529  57 

Staves  and  shingles  bolts,  cords,  87 870  00 

Leather .' 112,000  00 

Miscellaneous  articles — flour,  butter,  &c 65,  214  95 

357,  191  26 


The  imports,  consisting  of  merchandise,  machinery,  hides,  household  furni- 
ture, castings,  manufactures,  emigrants'  effects,  &c.,  will  amount  in  value  to  nut 
lee«  than  $450,000. 

The  benefits  to  commerce  and  navigation  from  the  completion  of  this  harbor 
are  many.  As  a  harbor  of  refuge  it  can  hardly  be  excelled  ;  it  is  easy  of  access, 
and  has  a  capacity  for  any  number  of  vessels,  and  vessels  of  any  eize.  It  will 
open  to  commerce  a  large  tract  of  country,  settled  principally  by  Hollanders, 
and  will  have  a  tendency  to  increase  the  emigration  of  a  class  of  thrifty  and  in- 
dustrious European  laborers.  It  opens  to  cultivation  a  tract  of  land  valuable  for 
fruit  culture;  and  it  is  estimated  that  within  a  few  years  the  shipments  of  fruit 
alone  will  exceed  present  exports. 

J  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  iStates  Engineers. 


Ah$tract  of  material  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  Black  Lake,  Michigan: 


Contractors. 

Materials  received. 

Timber. 

Plank. 

Stone. 

Brash. 

Iron. 

Jnliti  RAAat 

Feet. 

44,808 

Feet, 

4,608 

Cord$, 

Cords, 

Pounds. 

JftKMtA  FF    T^aHIia             ^-^.   ^^^^  .^.^  .^  . .  .. . . 

56,012 

LV    ITimhall            

354' 

80 

Ifftteriak  ased,  30  cords  stone. 

Labor  performed,  13,447  yarda  dredging  one  sink  piece  in  place. 
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Contractors. 

For  what  paid. 

Am*t  paid. 

Remarks. 

James  H.  Ledlie .- 

Iron 

12,478  34 
8. 169  12 
4, 4*^5  24 
1. 350  68 

Amoant  with   10  per 
cent.,  $18,314  85. 

John  Roost 

Timber  and  plank. . . 

Stone  and  brush 

i>redfirinflr 

L.  N.  Kimball 

J.  E.  Miller 

*  *""o'"6  ..-•-. .... 

AmH expended, loss  10  per  cent. 

16,483  38 

Abstract  of  contracts  for  improving  Black  Lake  harbor,  Michigan. 


Contractors. 


Nature  of  contrmct. 


Price. 


John  Roost... 

Do.... 

Do.... 
L.N.Kimball 

Do.... 
J.  H.  Ledlie.. 

Do  ... 
J.  E.  Miller.. 

Do... 

Do  ... 

Do... 


12-inch  timber,  per  lineal  foot 

3-inch  plank,  per  thousand,  board  measure 

Rink  pieces  placed,  per  square  yard 

Stone,  per  cord  of  12S  cubic  feet 

Brush,  per  cord  of  128  cubic  feet 

Iron  bolts,  per  pound 

Iron  spikes,  per  pound 

Framing,  per  lineal  foot  of  timber 

Filling  with  stone,  per  cord 

Dredging  in  ordinary  material,  per  cubic  yard  . . . 
Dredging  in  hard  pan  or  stiff  clay,  per  cubic  yard 


to  20 

25  00 

3  70 

13  40 

3  00 

6.9 

15 

9 

80 

34i 


A  19. 


GRAND   HAVEN,    MICHIGAN. 


The  laat  survey  of  this  harbor  was  made  in  1865  by  Oolonel  Raynolds.  A 
traciug,  on  which  was  marked  the  proposed  improvements,  was  forwarded  last 
year.  These  improvements  were,  to  extend  south  pier  600  feet ;  to  build  a  north 
pier,  commencing  at  shore  opposite  inner  end  of  south  pier  and  running  parallel 
to  south  pier,  to  twelve-feet  curve.  The  width  of  the  channel  will  be  200  feet, . 
and  the  direction  of  the  piers  will  be  that  of  present  south  pier.  The  bend  in 
river  on  south  side  was  to  be  close-piled. 

The  present  appropriation,  $105,000,  will  be  sufficient  to  complete  south  pier 
and  repairs.  For  the  construction  of  a  north  pier  S200,000  will  be  required, 
$75,000  of  which  can  be  used  during  the  next  fiscal  year. 

The  contractors  for  the  pier  work  commenced  operations  in  June,  1867. 
They  have  placed  six  cribs  in  extension  of  south  pier,  and  do  not  propose  put- 
ting in  any  more  this  year.  The  superstructure  of  this  work  will  be  put  on 
belore  the  close  of  navigation.  The  cribs  have  been  very  poorly  placed — they 
are  uneven  and  out  of  line.  To  complete  the  superstructure  piles  must  be  driven 
to  complete  the  line  where  cribs  are  displaced.  The  piles  are  necessary  to  pre- 
vent forming  a  shoulder,  upon  which  the  waves  and  ice  wonld  have  great  effect, 
and  probably  remove  the  superstructure.  The  trouble  in  sinking  the  cribs  has 
arisen  from  not  levelling  the  bottom  to  receive  them.  The  close-piling  was  com- 
menced this  monjth,  and  will  be  completed  this  year.  It  has  been  run  straight 
across  the  bend,  instead  of  following  the  fifteen-feet  curve,  as  was  first  intended. 
The  latter  plan  gave  a  curved  line,  which  would  turn  the  current  more  gradu- 
ally and  avoid  all  danger  of  the  piles  being  undermined  j  but  they  are  now  free 
from  all  danger,  b^ing  driven  firmly  in  very  deep  Water. 

The  309  feet  of  south  pier  repaired  last  year  has  not  been  completed.  The 
stone  for  new  work  was  so  piled  on  this  poAion,  the  fender  piles  could  not  be 
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driven.  It  was  coDcluded  to  omit  driving  the  piles  at  present,  as  they  were  nol 
considered  necesBarj  for  the  safety  of  the  work.  The  piles  at  the  end  on  which 
the  supers tmcture  was  bnilt  were  some  distance  apart,  and  no  intermediate  piles 
coold  be  driven  on  account  of  stones,  which  had  gone  through  and  covered  the 
bottoDL  The  end  of  this  work  should  be  filled  with  slabs  and  stone,  which  will 
now  be  kept  in  by  a  crib,  which  abuts  against  old  work. 

Grand  Haven  is  the  port  of  entry  for  the  district  of  Michigan,  which  embraces 
all  harbors  from  Anx  Bee  Bcies  south  to  St.  Joseph.  It  is  an  important  point, 
1)eiDg  one  terminus  of  the  Detroit  and  Milwaukee  railroad,  and  on  an  extensive 
lin^  of  communication  between  the  east  and  west.     It  is  aleo  a  lumber  market 

of  some  Importance.     It  has  a  light-house,  with  light  of order,  a  pier  li^t» 

range  lighis.  and  a  fog  bell.  The  harbor  has  been  this  season  in  very  good 
condition,  there  being  fifteen  feet  of  water  on  the  bar  between  the  red  and  black 
bnoys,  which  mark  the  channel.  When  the  close  piling  now  under  way  is  com- 
pleted, all  the  bends  in  shore,  from  which  sand  fomoerly  washed,  will  be  pro- 
tected. With  a  north  pier  the  current,  which  is  very  strong  at  times,  will  be 
confined,  and  must  keep  the  channel  open. 

It  is  estimated  that,  on  an  average,  thirty  vessels  are  lost  annually,  in  conse- 
quence of  not  being  able  to  enter  the  harbor  during  storms.  A  good  and  safe 
barbor,  easy  of  access,  south  of  Big  and  Little  Points  an  Sable,  would  lead  ves- 
sels to  make  it,  in  heavy  weather,  from  the  north,  instead  of  attempting  to 
weather  these  points,  ana  running  great  risks  of  being  driven  upon  the  shore. 

The  number  of  vessels  entering  and  leaving  this  harbor  during  the  past  year 
is  4,000,  and  the  amount  of  revenue  collected  is  $5,000. 
I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  Slates  Engineers, 


Abstract  of  c€mtractfor  improving  Grand  Haven  harbor,  Michigan.— Piering, 


Contractor. 


Nature  of  contract 


Price. 


James  H.  Ledlie 

Do 

Do 

Do 

Do 

Do 

Do 

Do...... 

Do 

Do 


12-inch  timber,  per  lineal  foot 

3-inch  plank,  per  thousand,  board  measure 

Pilee,  pine,  per  Hneal  foot 

Piles,  oak,  per  lineal  foot 

Stone,  per  cord  of  128  cubic  feet 

Brush,  per  cord  of  128  cubic  feet 

Iron  bolts,  per  pound 

Iron  spikns,  per  pound .' 

Franiog,  per  Uaeai  foot  of  timber 

Driving  piles,  per  lineal  foot 


10  39 

25  00 

8 

17 

16  94 

1120 

9 

14 

11 

7i 


Abstract  of  contracts  for  improving  Grand  JIaven  harbor,  Michigan4 — Clo*e 

piling. 


CoDlrector, 


R.A.ConoUy 
Do  ... 
Do... 
Do... 
Do  ... 
Do... 
Do... 


Nature  of  contraeL 


12-inch  timber,  per  lineal  foot... 

Piles,  pine,  per  lineal  foot 

8tQDfl|  per  cord  of  128  cubic  feet 
BrusIT,  per  cord  of  128  cubic  feet 
Iron  bolts  and  spikes,  per  pound 

Drivin jf  piles,  each I .  - . 

Framing,  per  cubic  foot 


Price. 


to  24 

10 

18  75 

1  75 

9 

1  75 

9 
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Abstract  of  matcHah  received^  labor  performed,  materials  used,  and  amounts 
paid  to  contractors  at  harbor  of  Grand  Haven,  to  September  1, 1867. 


Materials  received. 

Contractors. 

Pine 
timber. 

Other 
timber. 

Piles. 

Iron. 

Stone. 

James  H.  Ledlie ..--- ... 

Fe^t, 
14,760 

7,788 

Feet. 

5,168 

Feet, 
58,"  638' 

Pounds. 
99,894 
30,800 

Cords. 
6*27 

R.  A.  Conolly 

Materials  used,  15,533  feet  timber,  82o  piles. 

Labor  performed,  i5«533  feet  framing,  826  piles  driven,  6  cribs. 


Contractors  to  whom  paid. 

For  what  paid. 

Amount 

Remarks. 

J.  H.  Ledlie 

Timber 

13,834  08 
9,559  25 
3,537  48 
1,228  40 
7,671  84 
5,276  42 
2,494  80 
174  96 
1,300  94 

Amount  with  10  per 

Do 

Stone ...... ...... 

cenU,  13,230  90. 

Do 4 

Iron 

Do 

FramiufiT. ...... . 

R.  A.  Conollj 

Timber 

Do 

Piles 

Do  

Iron  ...... 

Do 

Framing 

Driving  piles 

Do 

Am*t  with  10  per  cent. deducted . 

29,078  17 

A  20, 

MUSKEGON,  MICHIGAN. 

The  plans  for  improving  this  harbor,  as  determined  upon  last  year,  have  never 
been  changed.  The  plan  is  to  extend  both  piers  on  a  line  parallel  to  the  inner 
face  of  south  pier,  commencing  at  the  present  extremities  of  present  piers,  and 
extending  them  to  seventeen  feet  of  water.  For  this  extension  there  is  required 
700  feet  of  pier  work.     Its  estimated  cost  was  $5S,4f>0. 

Fifty-nine  thousand  dollars  ($59,000)  has  been  appropriated  for  the  work, 
and  will  be  sufficient  to  complete  it.  Contracts  for  extending  the  piers  seventy 
feet  (twtnty-two  feet)  were  made  May  31,  1867.  The  delivery  of  stone  was 
commenced  immediately,  and  more  than  one  thousand  cords  have  been  already 
received.  A  quantity  of  stone  has  been  lost  in  the  channel  through  the  care- 
lessness of  vessels  carrying  stone. 

The  contractor  for  framing  has  obtained  permission  to  build  his  cribs  at  Grand 
Haven  and  tow  them  to  Muskegon.  He  has  not  yet  placed  any,  but  has  several, 
and  ready  to  put  in  when  the  weather  will  permit. 

No  reports  of  exports  or  imports  have  been  received.  The  shipments  of 
lumber  will  probably  amount  to  200,000,000  feet.  The  number  of  vessels 
arriving  and  departing  last  year  was  about  3,000,  and  the  amount  of  revenue 
collected  $4,000. 

Muskegon  is  in  the  collection  district  of  Michigan,  and  the  nearest  port  of 
entry  is  Grand  Haven,  twelve  miles  south.  It  has  %  small  light-house,  with 
lights  of  sixth  order. 

I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE. 
Captain  United  States  Engineers. 
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Ill 


Ahttract  of  materials  received  and  used,' lahryr  performed,  and  amount  paid  to 
contractors  up  to  SepUmber  1,  1867,  at  harbor  of  Muskegon,  Michigan, 


Contractors. 

• 
Materials  received. 

• 

Pine  tim- 
ber. 

Stone. 

Ledlie  &  Corse - 

Board  meas 

Cords. 
1  185 

Gakn  Eastman 

174,744 

Materials  used,  none ;  labor  performed,  none. 


Contractors. 

For  what  paid. 

Amount 
paid. 

Remarks. 

Ledlie  &.  Cora© ...... ...... .... 

Stone 

$j2,442  04 
2,017  77 

Amnnrif'   ivifTi    10    nor 

Galen  Eastman. 

Timber 

cent.,  f  16,066  44. 

Amount  expended,  less  10  per  ct. 

14,459  81 

Abstract  of  contracts  for  improving  harbor  at  Muskegon,  Michigan, 


Contraetors. 


Nature  of  contract. 


Price. 


Galen  Eastman 12''  timber,  per  M,  board  mea<:ure. 

Do - I  3"  plank,  per  M,  board  measure. . . 

Do '  Piles,  per  lineal  foot 

Ledlie  &  Corse '  Stone,  per  cord  of  128  cubic  feet . . , 

Do I  Brush,  per  cord  of  128  cubic  feet. . 

R.  Nelson  Gere ;  Iron  bolts,  per  lb , 

'Do - Iron  spikes,  per  lb . 


Heber  Squier '  Framing,  per  lineal  foot  of  timber. 


|12  83 

14  00 

08 

13  88 

2  00 

4.9 

4.9 

12 


A  21. 


WHITE  RIVER,  MICHIGAN. 


From  the  results  of  the  survey  of  this  harbor  in  October,  1866,  it  was  de- 
termined to  make  a  new  cut  at  the  foot  of  White  lakcf,  and  thus  avoid  the  nar- 
row, winding  channel  through  which  the  lake  now  discharges  itself  into"  Lake 
Michigan. 

It  was  estimated  last  year  that  the  total  cost  of  harbor  would  be  $170,530  80. 

The  prices  at  which  contracts  were  let  are  much  below  estimated  prices,  and 
the  above  amount  will  still  be  amply  sufficient.  During  the  next  fiscal  year 
175,000  can  be  judiciously  expended.  The  contractors,  Messrs.  Fox  and  How- 
ard, of  Chicago,  commenced  dredging  in  July,  1867,  and  have  already  removed 
over  20,000  cubic  yards.  They  expect  to  finish  the  cut  before  the  close  of  navi- 
gation. 

The  contractors  for  material  have  commenced  the  delivery,  and  all  the  timber 
and  piles  will  probably  be  received  this  year. 

The  framing  contractors  are  to  close  pile  the  cut,  and  build  such  pier-work 
as  shall  be  necessary.  They  will  be  unable  to  commence  this  work  until  the 
cat  18  finished. 
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With  balance  of  present  appropriatioiii  after  dredging  and  close  pHingt  ten  or 
twelve  cribs  can  be  placed. 

White  river  is  in  the  district  of  Michigan,  and  the  nearest  port  of  entry  is 
Grand  Haven.  A  small  light  is  kept  up  by  individual  enterprise  on  north  pier. 
The  nearest  light-house  is  at  Muskegon,  twelve  miles  distant.  The  number  of 
arrivals  and  departures  for  the  last  fiscal  year  have  been  about  nine  hundred. 

There  is  only  five  feet  of  water  in  the  channel,  and  the  class  of  vessels  run- 
ning to  and  from  the  harbor,  necessarily  small. 

The  shipments  for  the  past  year  have  been  as  follows  : 

Lumber,  feet,  boari}  measure 60,  000,  000 

Shingle  bolts,  cords '  1,  000 

Shingles 20,  000,  000 

Square  timber,  feet 5p0,  000 

The  imports  consisted  of  dry  goods,  provisions,  &c.,  and  amount  in  value  to 
$300,000  ;  machinery  of  all  kinds,  8100,000. 

White  lake  is  a  beautiful  body  of  water,  six  miles  long,  three  miles  wide,  and 
sufficiently  deep  for  vessels  of  any  size.  The  principal  settlement  is  Whitehall, 
formerly  Mears,  at  the  head  of  the  lake. 

I  am,  very  respectfully,  your  obedient  servant,  • 

A.  MACKENZIE, 
Captain  United  StcUet  Engineers. 


Abstract  of  materials  received  and  used,  lahor  performed^  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  White  Lake,  Michigan. 

Materials  received,  none. 

Materials  used,  none. 

Labor  performed  :  Dredging,  21,335  ft^et. 

Amount  paid  for  dredging  to  Fox  &  Howard,  $3,669  19. 


Abstract  of  contracts  Jbr  improving  White  Ricer  harbor,  Michigan, 


Contractors. 


Thomas  S.  White. 

Do 

Do 

Oarkin  &,  Kimball 

Do 

B.  NeUoD  Gere... 

Do 

Carkin  &  Kimball 

Do 

Fox  &  Howard . . . 


Nature  of  contract. 


12-iDch  timber,  per  lineal  foot 

3-iiich  plank,  per  M,  board  measure... 

Piles,  per  lineal  foot 

Stone,  per  cord  of  128  cubic  feet 

Brush,  per  cord  of  l*i8  cubic  feet 

Iron  bolts,  per  pound 

Iron  spikes,  per  pound 

Framiuf^,  per  lineal  foot  of  timber 

Driving  piles,  per  lineal  foot  of  timber 
Dredging,  per  cubic  yard .  - 


Price. 


$0  14..1 

14  50 

7 

14  90 

1  4!i 

4.9 

4.9 

7 

6i 

28 

A  22. 

PBNTWATBR,  MICHIGAN. 


Tbe  plans  and  estimates  for  this  harbor  were  made  last  year  from  a  map  pre- 
pared by  the  lake  survey.  Tbe  plan  adopted  for  its  improvement  was  to  throw 
aside  entirely  the  old  slab  piers;  they  were  so  irregular,  and  ran  in  so  many 
directions,  that  no  use  CQuld  be  made  of  them.  The  width  of  the  outlet  was  to 
be  increased  to  one  hundred  and  fifty  feet>  the  sides,  of  the  cut  close  piled,  and 
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piers  extended  ioto  Lake  Michigan  over  tbe  bar  a  distance  of  twelve  bnndred 
and  eighty  feet.  The  whole  channel  was  then  to  be  dredged  to  a  depth  of 
twelve  feet  The  direction  of  the  proposed  piers  was  to  be  north  seventy  degrees 
west,  (magnetic.)  This  has  been  slightly  modified.  The  south  pier  commences 
at  end  of  present  south  pier.  In  extending  this  pier  the  first  crib  has  been 
made  to  abut  against  the  southern  portion  of  old  pier,  leaving  about  thirty  feet 
of  old  slab  work  to  be  renoved.  « 

The  north  pier  will  eommence  act  some  point  of  old  pier  and  be  parallel  to 
eouth  pier. 

The  channel  should  be  two  hundred  feet  in  width,  but  it  will  not  be  prac- 
tioable  to  give  it  a  greater  width  than  one  hundred  and  fifty  feet. 
*     The  estimated  eost  of  work  last  year  was  $327,713  40.    This  amount  will 
be  sufficient  to  complete  the  work  in  a  permanent  manner. 

For  the  next  fiscal  year  $50,000  will  be  required 

Pentwater  is  in  the  collection  district  of  Michigan,  and  the  nearest  port  of 
entry  is  Grand  Haven,  sixty  miles  distant. 

The  nearest  light-house  is  at  Muskegon,  fifty  miles  south.  There  are  from 
fifteen  to  twenty  vessels  arriving  and  departing  weekly ;  the  total  number  of 
arrivals  and  departures  during  the  pa«t  year  being  about  eight  hundred. 

The, shipments  for  the  past  season  have  been:  Lumber,  about  20,000,000 
(eet,  board  measure  ;  shingles,  about  25,000,000,  number ;  bolts,  100,000  cords. 

The  imports  compare  favorably  with  exports,  and  consist  principally  of  mer- 
eliandise. 

Pentwater  is  in  the  bay  formed  by  Big  and  Little  Points  Au  Sable,  and  when 
die  harbor  is  completed  will  be  easy  of  access  in  all  kinds  of  weather. 

As  a  benefit  to  commerce  the  effect  of  the  appropriation  has  already  been  felt. 
The  amount  of  business  has  almost  doubled  during  the  past  season. 
I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  States  Engineers. 


Abstract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractor  up  to  September  1,  1867,  at  the  harbor  of  Penttoater,  Michigan, 

M^wiab  reeeived:  P.  M.  Danaker,  timbtr,  41,606|  fetC,  7,000  pk&k;    F.  D.  Yaa 
W«gNier»  atooe,  395  cord*. 
Materials  used,  none. 
Labor  performed,  none. 


Coolraeton. 

F«r  what  paid. 

Beaarks. 

P-lLDanaber _. 

Timber 

|4  575  60 
4,320  00 

Amount  with  10  per  cent., 
♦9,884.  • 

F.D.Van  Wagener 

Stone  -  ......... 

Totil 

8,8%  60 

■ 

8  w- 


-Volu 
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Abstract  qf  contracts  for  improving  Pentwattr  harbor,  Michigan, 


Contractors. 

Nature  of  contiact. 

Price. 

p.  M.  Dftoaher.  ^ 

12-inch  timber,  per  lineal  foot. 

$0  19 

Do 

3-inch  plank,  per  M,  boird  oseasure. .......... 

12  00 

Do 

Piles,  per  lineal  foot ........:....... 

8 

F.  D.  Van  Wagoner 

Stone,  per  cord  of  128  cubic  feet 

16  oa 

Do 

Brash,  per  cord  of  J  28  cubic  feet  ....... . .- 

6  00 

R.  Nelson  Gere 

Iron  bolts,  per  pound 

4.9 

Do 

Iron  spikoii,  per  pound  ...................... 

4.9 

Hasbroack  &  Conro ........... 

Framitj|^,  per  lineal  foot  of  timber..  •... ....... 

14 

Do 

Dredging,  per  cubic  yard. 

36 

A  23. 
PfeRB.  MARQUXTTB. 

This  harbor  wae  surveyed  by  Colonel  Raynolds  last  year.  The  plan  adopted 
for  its  improvement  is  to  build  a  south  pier,  commencing  at  a  point  on  snore 
twenty  feet  south  of  present  slab  pier,  and  extending  to  bar,  a  distance  of  about 
six  hundrt^d  and  forty  feet ;  to  extend  the  north  pier  to  the  bar,  a  distance  of 
four  hundred  and  fifty  feet ;  to  remove  the  old  slab  pier  on  south  side  of  chan- 
nel ;  to  cut  down  slab  pier  on  north  side  to  surface  of  water  and  replace  it  by 
crib  work ;  to  close  pile  to  south  side  and  to  dredge  to  a  depth  of  twelve  feet,  if 
necessary. 

The  direction  of  the  piers  will  be  north  three  degrees  west,  and  the  channel 
two  hundred  feet  wide.  The  estimate  for  the  improvement  of  this  harbor  made 
last  year  was  $;^70,682  16»  and  will  be  sufficient  to  complete  the'^ork  in  a 
permanent  manner. 

During  the  nei^t  fiscal  year  975,000  can  be  uqed.  The  contractor  for  building 
the  piers,  Mr.  P.  M.  Danaher,  is  required  to  put  in  place  eight  cribs  this  year. 
He  commenced  the  work  in  June,  and  has  placed  fourteen  cribs  up  to  this  datdf 
He  expects  to  finish  the  entire  work  this  year.  The  cribs  already  in  position 
have  not  settled  evenly,  but  the  line  is  good,  and  there  will  be  no  difficulty  in 
bttilding  the  superstructure.     8ome  cribs  have  settled  into  the  sand  six  feel. 

In  accordance  with  your  instructions  I  applied  to  parties  at  P^re  Marquette 
for  information  concerning  the  imports,  exports,  &c.  I  have  been  unable  to 
learn  anything.  The  only  export  of  any  consequence  is  lumber.  The  number 
of  arrivals  and  departures  of  vessels  for  the  past  year  was  about  five  hundred. 

P^re  Marquette  is  in  the  collection  district  of  Michigan.  The  nearest  port  of 
entry  is  Grand  Haven,  and  the  nearest  light-house  at  Muskegon.  A  light-houae 
is  being  erected  at  Big  Point  Au  Sable,  eight  miles  north.  The  light,  I  under- 
stand, is  to  be  of  the  first  order. 

I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  Stages  Engineers. 
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Abstract  0^  contracts  Jor  improvimg  Pire  Marquette  karbw,  Miekigan. 


Contraetora. 

Katora  of  contract. 

Price. 

RltDanaher 

12«inc1i  timber,  perliDeal  foot 

•0  12i 

18  00 

Do 

3-ineh  olank.  oer  M.  board  meaaare 

Do 

Piles,  per  lineal  foot 

8 

Ledlie  &,  Corse 

Stone,  per  cord  of  128  cubic  feet *......... 

13  98 

Do 

Bmsb,  per  cord  of  128  cubic  feet. .......... 

1  49 

R.Nel8onGere 

Iron  bolts,  per  pound ........................ 

4  9 

Do 

Iron  spikes,  per  pound  ..I................... 

4.9 

Haftbroock  A  Conro  ....x...... 

Framimr.  ner  lineal  foot  of  timber.... .-... 

14 

Do /.--. 

Dredfi^inor.  oer  cubic  vard .,,,,-,x^ 

36 

Abstract  qfmateriaU  received  and  used,  lobar  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  P^re  Marquette,  Michigan. 

Materials  received :  P.  M.  Danaher,  timber,  41,666f  feet ;  plank,  7,000  feet,  board  measure ; 
Ledlie  &  Corse,  stone,  1,378  cords. 
Material  used,  none. 
Labor  performed :  Framinf)^,  34,000  feet  -,  cribs  placed,  14. 


C<miractors. 

For  wbat  paid. 

Amount  {>aid. 

Bemarks. 

Ledlie  A.  Corse 

Stone 

$17,338  00 
4,800  89 
3,024  00 

Amount  witb  10  per  oent, 
$37,958  79. 

P.M  Danaber 

Timber 

Hasbrouck  Sl  Conro  ..... 

Framinc?. ......... 

M.    m^mmMmmm.^  .......... 

Total 

•     25,162  89 

1 

A  24 

MANISTBB,  IkflCHIGAN. 

This  harbor  was  sorvejed  in  September,  1866,  bj  W.  T.  Oasgrain,  assistant 
engineer,  and  party.  Plans  based  upon  the  result  of  this  survey  were  discussecP 
in  last  yearly  report.  The  plan  of  improvement  proposed  was  to  extend  south 
pier  in  present  direction  nine  hundred  and  sixty  feet ;  to  commence  north  pier 
at  a  point  on  present  north  pier  opposite  outer  end  of  south  pier  and  run  it  in  # 
direction  parallel  to  south  pier  to  the  twelve  foot  curve,  a  distance  of  nine  hun- 
dred and  sixty  feet ;  to  cut  off  a  point  of  slab  work  inside  south  pier  and  widen  the- 
channel ;  to  cut  down  all  slab  work  to  water  surface  and  build  crib  work  on 
old  foundation  ;  and  to  dredge  the  channel  to  a  depth  of  twelve  leet. 

Since  the  survey  one  hundred  feet  of  the  north  pier  has  been  washed  away. 
Tbis  has  caused  a  slight  change  in  the  plans,  the  north  pier  being  thrown 
twenty  feet  further  to  the  north,  and  commenced  at  end  of  old  pier.  The  esti- 
mates last  year  called  for  8180,949  to  complete  the  work ;  $60,000  has  since 
been  appropriated,  leaving  $120,949  still  needed.  Of  this  $60,000  can  be  used 
duing  the  next  fiscal  year. 

Contracts  have  been  made  with  Mr.  Starke,  of  Milwaakee,  to  bufld  and  sink 
twenty-foar  cribs  (76B  feet)  in  extension  of  north  pier.  He  is  to  sink  not  less 
than  eight  cribs  this  season ;  he  has  already  placed  three  cribs. 

There  is  at  present  eight  and  a  half  feet  of  water  on  the  bar  in  front  of  entrance* 
from  nine  ana  a  half  to  ten  feet  between  piers,  and  from  seven  and  a  half  to 
eight  feet  in  river  above  the  piers.  To  deepen  the  channel  between  Lake 
wehigan  and  Mamstee  lake  to  a  depth  of  twelve  feet  will  require  the  removal  of 
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foar  and  a  half  feet  of  dirt  for  the  whole  length  of  Maniatee  river*  a  distance  of 
one  mile ;  the  average  width  is  about  three  hundred  feet.  This  work  has  not 
been  included  in  estimates.  It  has  not  been  considered  a  portion  of  the  work 
ordered.     If  it  is  to  he  done  it  will  absorb  the  entire  appropriation. 

.Manistee  is  in  the  eoUection  district  of  Michigan,  and  the  nearest  port  of  entiy 
is  Grand  Haven.  The  nearest  light-hooae  in  operation  is  at  Point  Betsie,  thirty- 
five  miles  north.  A  light-ho«8o  is  being  built  at  Big  Point  Au  Sable,  twenty 
miles  south  of  Manistee. 

There  is  at  present  not  even  a  pier  light  at  Manistee,  but  money  has  been 
appropriated,  and  a  light  will  be  put  up  at  end  of  piers  when  thej  are  oeri- 
pleted^ 

The  number  of  vessels  arriving  and  departing  the  past  year  is  as  follows : 

Sail  vessels,  640;  averaging  thiity-five  per  week  this  season. 

Bteamers,  95 ;  averaging  five  per  week  this  season. 

The  exports  for  past  year  are  : 

Material.  Quantity.  Yalne- 

Lumber  and  tunber  (pine) 64,000,000  feet.  $800,000 

Spars 1,00*0  25,000 

Railroad  ties 5,000  1,000 

Cords  of  wood... 3,000  7.500 

Barrels  of  fish 15,000 

848,500 


The  imports  are : 

Greneral  merehandise $700,000 

Live  stock 50,000 

Machinery. 60,000 

Fniittiees 4,000 


814,000 


Manistee  is  the  shore  town  of  Manistee  county;  it  lies  in  latitude  44''  20' 
north ;  it  is  about  ninety  miles  north  of  Grand  Haven,  and  one  hundred  and 
eighty-five  by  steamboat  route  from  Milwaukee.  Its  present  population  is  only 
three  thousand,  but  its  growth  is  very  rapid,  and  the  number  of  its  inhabitants 
will  soon  be  dcaibled. 

The  country  back  of  Manistee  is  heavily  wooded.  The  soil  varies,  but  is 
principally  a  sandy  loam.  New  saw-mills  are  being  erected,  and  in  one  or 
t#o  vears  Manistee  will  become  probably  the  largest  lumber  market  in  the 
world.  For  the  past  six  years  navigation  has  been  closed  on  an  average  eighty- 
seven  days.  There  is  very  little  float-ice  ofi"  the  mouth  of  the  harbor,  the 
current  being  sufficiently  rapid  to  keep  it  clear.  Vessels  all  pass  within  twelve 
miles  of  Manistee,  and  will  find  this  a  safe  and  convenient  harbor  of  refuge 
when  ice  prevents  them  from  making  other  ports.  As  a  wooding  point  it  will  .be 
an  important  aid  to  steam  navigation.  It  will  furnish  an  outlet  for  the  prodacta 
of  a  large  tract  of  country  ^ve  hundred  square  miles  in  extent,  rapidly  being 
opened  and  settled. 

The  Big  Manistee  river,  which  empties  into  Manistee  lake,  and  from  thence 
into  Lake  Michigan,  is  navigable  for  small  boats  for  a  distance  of  one  hundred 
and  fifty  miles  from  its  mouth,  but  navigation  on  it  is  almost  entirely  obstructed 
by  logs  being  floated  down  to  the  mills. 

I  am  veiy  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  States  Engineers, 
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Ahstraei  ofcofUraeUjhr  improving  Maniitee  harbor ^  Midkigmn. 


Contractors. 

Nature  of  contract. 

Price. 

G«OeT  ^  .Weston 

flinch  Hmbor,  per  M,  Wsrd  nea^imw  w  ^ « ^  ^  •  .r  .^ , 

$13  90 

Do 

3-inefa  plank,  per  M,  board  measors. 

14  00 

Do 

Piles,  per  lineifi  foot 

8 

Galen  EAAkm&n - 

Stone,  ner  cord  of  1 28  cnbic  feet. ............. 

14  88 

Do 

Brush,  per  cord  of  128  cnbic  feet .............. 

3  00 

B.  Ndi«oo  Gere.. 

Iron  bolts,  per  pound  ......••••.•.••........• 

4.9 

Do 

Iron  spikes,  per  pound  ...................... 

4.9 

H.  Starke 

l^rAminflr.  nAr  1inA*l  fnnt  nf  timhAr 

15 

Abstract  of  materiaU  received  and  u^edj  labor  performed,  and  amount  paid  to 
contractors  up  to  Septemher  \,  1867|  at  harbor  of  Manistee^  Michigan. 

Ifaterials.reeeiTed  :  Oellej  4k  Weston,  timber,  ]^ne,  4,995  lineal  feet ;  olber  timber,  15,153 
Basal  feet;  Gaien  EMtman,  stone,  493  osrds;  R.  N.  Gere,  iron,  33,037  ponnds. 
Katerials^nsed :  Timber,  5,460  feet 
Labor  performed :  Framing,  6,450  feet ;  cribs  placed,  5. 


Contractors. 

For  what  paid. 

Amount  paid. 

Remarks. 

Geilej  4^  Weston 

Gaten  £a#tman 

timber 

12,798  67 
4,901  48 

Amonnt  with  10  psr  cent, 
18,555  72. 

Stone 

Total 

7,700  15 

A  25.  •  . 

AtJX   BKC  SCI B8,  MICHIGAN. 

Tills  harbor  was  fully  didctissed.  in  your  last  yearly  report,  and  the  plans  for 
its  improvement  were  then  g^ven.  They  were  to  make  a  new  cat  seven  han- 
dred  and  fifty  feet  south  of  present  outlet,  two  hundred  feet  wide,  to  nrotect  the 
sides  of  the  cut  by  close  piling,  to  extend  piers  into  Lake  Michigan  eleven  hun- 
dred and  twenty  feet  due  west,  and  to  dredge  the  entire  chanuel  to  a  depth  of 
twelve  feet. 

This  work  was  surveyed  the  present  month  by  Mr.  Hearding,  assistant  engi- 
neer, and  party.  The  results  of  the  survey  show  that  the  only  chanse  in  plan 
required  will  be  to  extend  the  piers  further  into  Lake  Michigan,  and  increase 
the  estimate  for  close  piling  and  dredging.  The  north  pier  will  be  six  hundred 
and  seventy-two  feet  ftwenty-one  cribs)  in  length,  and  the  south  pier  eight  hun- 
dred and  thirty-two  feet  (twenty-six  cribs)  in  length.  There  will  be  required 
five  hundred  and  fifty  feet  of  close  piling,  and  eighty-five  thousand  cubic  yards 
of  dredging.     The  cost  of  this  work  at  contract  prices  will  be— 

For  pier  work,  47  cribs $103,  400 

For  close  piling,  650  feet 13,  000 

For.  dredging 30,  000 

Total 146,  000 

Present  appropriation 98,  541 

Balance  required ...••••.•..         47,  859 
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The  contract  reqaires  tke  work  to  be  finished  in  18^.  The  total  amoant, 
$47,859,  will  be  required  during  the  next  fiscal  year. 

The  contractorsi  Messrs.  Whitewood  and  Hubbell,  of  Detroit,  commenced  the 
work  last  winter,  collecting  materials,  &c.  As  soon  after  the  opening  of  naviga- 
tion as  practicable  thej  commenced  the  dredging,  and  up  to  date  have  removed 
40,000  cubic  yards.  They  expect  before  the  close  of  navigation  to  finish  the 
cut,  close-pile  the  channel,  and  sink  fifteen  ciibs,  (480  feet ) 

Frankford,  or  Aux  Bee  Scies,  is  thirty  miles  north  of  Manistee.  Its  nearest 
light-house  is  on  Point  Aux  Bee  Sciee,  or  Point  Betsie,  as  it  is  generally  known. 
Betsie  light  is  four  and  six-tenths  miles  north  of  the  new  channel ;  it  is  a  fixed 
light  of  the  fourth  order,  varied  by  flashes.  Frankford  is  in  the  collection  dis- 
trict of  Michigan,  and  its  nearest  port  of  entry  is  Grand  Haven. 

Its  imports  for  last  year  amounted  in  value  to  $4,000,  and  consisted  of  dry 
goods  and  lumber;  its  exports  coubisted  of  cord  wood,  and  amounted  in  value 
to  $120,  The  importance  of  this  harbor  is  as  a  harbor  of  refuge.  It  is  an  ex- 
posed point,  and  in  the  vicinity  of  one  of  the  most  dangerous  parts  of  the  lake. 
All  vessels  bound  up  or  down  pass  within  five  miles  of  the  harbor.  It  will 
without  doubt  afford  a  safe  anchorge  during  storms  for  many  vessels  yearly,  and 
will  save  more  to  commerce  in  a  short  time  than  has  been  expended  in  its  con* 
struction.  A  large  tract  of  land  around  Frankford,  extending  fifty  miles  north 
and  south  and  seventy-five  miles  east,  is  being  settled  slowly.  This  country 
abounds  in  hard  timber,  and  the  soil  is  good. 

Betsie  river  is  unnavigable  except  for  small  flat-boats ;  logs  cannot  be  floated 
down.  There  is  but  one  small  saw-mill  on  the  little,  lake,  and  that  seldom  in 
operation.  The  great  difficulty  in  obtaining  logs  in  great  quantities  will  prevent 
this  point  from  ever  becoming  a  great  lumber  market. 

Bentzonia,  a  small,  religious  village,  ten  miles  inland  on  the  Betsie  river,  is 
the  only  settlement  of  any  importance  in  the  vicinity. 

Crystal  or  Cass  lake,  t^o  miles  north  of  Frankford,  is  a  large  and  beautiful 
sheet  of  water;  it  is  only  one-half  mile  from 'Lake  Michigan,  but  many  feet  above 
it.  It  is  surrounded  by  high  hills,  and  has  no  visible  inlet  except  the  sides  of 
the  hills  during  rains.  Near  the  middle  it  is  several  hundred  feet  in  depth.  It 
has  an  outlet  into  Betsie  riv^,  open  at  times,  but  generally  closed.  It  is  proposed 
by  the  inhabitants  of  the  surrounding  country  to  lower  Crystal  lake  two  feet 
to  drain  some  valuable  land  now  under  water.  Were  this  lake  on  a  level  with 
Lake  Michigan,  and  a  communication  practicable,  a  magnificent  harbor  could  be 
made. 

I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 

Captain  Engineers. 

Colonel  ^.  B.  Whbblrr, 

jor  Corps  of  Engineers  U.  8,  Army, 

Superintendent  of  Harbor  Works,  Milwaukee,  Wisconsin. 
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AhUraci  rfcowtrwBUfor  improoing  Aux  Bee  8ciu  Aarbor,  Michigan. 


Contractors. 


Nature  of  contract. 


Price, 


Wbheirood  &  Hnbbell 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do........ 

J>o 

Do 

Do 

Do 


12- inch  timber,  per  Kneal  foot 

3-inch  plank,  per  M,  board  measure 

Pilej«,  30  feet  long,  oak,  each 

Files,  30  feet  lons^,  elm,  each 

Stone,  per  cord  of  128  cubic  feet 

Bruah,  per  cord  of  128  cabio  feet , 

Slabs,  ner  cord  of  128  cubic  feei 

Wrougnt-iron  bolts,  1|  square,  per  pound 

Wrooght-iron  spikes,  1^  square,. per  pound  ..., 

Driving  piles,  per  pile 

Framing  and  bnildiuff  cribs 

Placing,  sinking,  and  filling 

Dredging  in  common  earth,  sand,  or  soft  clay, 

per  cubic  yard 

Diedging  in  hard  day  or  hard  pan,  per  cubic 

yard 


$0  18 

20  00 

5  75 

2  75 

17  00 

4  50 

250 

6 

7i 

6  00 

168  00 

30  00 

35 

70 

Ahitract  qfmateriaU  reocictd  an^.  used,  labor  performed,  and  amount  paid  to 
contracton  up  to  September  1,  1867,  at  Avfl  Bee  Scies,  Michigan. 

Materials  received:  Whitewood  &  Hubbell,  timber,  30,885  feet;  piles,  634; 
Iron,  121,821  pounds. 

Materials  nsed  :  Piles,  23. 

Labor  performed  :  Dredging,  32,688  feet;  piles  driven,  23. 

Amount  paid:  Whitewood  &  Hubbell,  dredging,  limber,  &c.,  $25,159  38; 
amount  with  ten  per  cent.,  $27;954  86. 


A  26. 

Office  TJwitbd  States  Engineers, 

Milwaukee t  Wisconsin,  September  2,  1867. 

Colonel:  In  compliance  with  article  five  of. your  circular,  dated  July  20, 
1867,  as  foilowa,  viz :  **  Assistant  W.  T.  Gasgrain  is  assigned  to  the  special 
superintendence  of  the. surveys  being  or  to  be  made  by  this  office,"  I  have  the 
bonor  to  present  y6u  a  general  report  upon  the  several  surveys  made  since 
Au^st  10,  1866,  at  which  time  I  reported  to  you  for  duty. 

Irom  that  date  to  September  6,  1866,  the  time  was  occupied  in  making 
tracings  of  the  following  mips:  Grand  Haven,  Muskegon,  and  St.  Joseph's 
barbers,  Michigan,  Chica<^o  harbor,  Illinois,  and  Racine,  Kenosha,  and  Sheboy- 
eaa  harbors^  Wisconsin,  which  were  surveyed  under  the  direction  of  Colonel  W. 
F.  Raynolds,  superintendent* United  Slates  lake  survey,  in  1865;  also,  in  making 
preparations,  previous  to  taking  the  field,  for  mal:ing  surveys  of  Manistee,  White 
Lake,  Muskegon,  South  Haven,  and  New  Baffisilo  harbors,  Michigan. 

In  obedience  to  your  orders  of  September  6,  1866,  I  lefl  Milwaukee  for 
Manistee,  Michigan,  and  made  a  survey  of  that  place.  The  time  occupied  was 
from  September  7  to  October  2,  1866,  the  uniavorable  state  of  the  weather 
causing  unexpected  delay. 

The  survey  was  carried  one-half  (^)  mile  on  each  side  of  the  harbor  and  the 
wbole  length  of  the  river,  one  and  a  half  (1^)  mile  to  Manistee  lake;  then 
extended  about  three-fourths  (|)  of  a  mile  on  each  side  of  the  entrance. 
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The  details  of  the  work  aeeomplalied  bj  mjself  and  partj  at  that  poiat  are  as 
follows,  viz : 

Number  of  triaDgulation  stations  bnilt  and  occupied 26 

Number  of  sounding  stations  built 106 

Number  of  buojs  placed  out  and  located 21 

Number  of  casts  of  the  lead  made 5, 88i 

Number  of  lines  of  soundings  run 3^3 

Number  of  miles  of  soundings  run 50.40 

Number  of  theodolite  horissonal  angles  measured • 392 

Number  of  theodolite  vertieal  angles  measured « 178 

Number  of  theodolite  readings  taken  and  recorded , 680 

Number  of  square  miles  of  topography 1.50 

Number  of  square  miles  of  hydrography  made :  ^ 1  62 

Number  of  miles  run  with  stadia mstruments  for  topography. ..."..,..        7.30 

Number  of  shore  line  chained  and  sketched 7.80 

Number  of  observations  to  determine  the  true  meridian 2 

The  map  contaming  this  surrey  was  plotted  on  a  seale  of  one  inch  to  two 
hundred  feet,  in  December,  1866,  on  a  sheet  of  paper  thirty-six  by  sixty  inches, 
and  embraces  three  hundred  and  twelve  square  inches  of  minute  hydrography, 
and  four  hundred  inches  of  topography, 

A  detail  sheet  of  the  mouth  of  the  nver,  on  a  scale  of  one  inch  to  one  hundred 
feet,  showing  the  pier  work  done  by  private  enterprise  at  the  mouth  of  the  river, 
and  about  three  hundred  feet  of  shore  line,  on  each  side  of  them,  was  also  plotted. 
Duplicate  tracings  of  each  of  these  were  made,  a  copy  sent  to  the  engineer 
department,  and  the  other  furnished  Colonel  W.  F.  Raynolds,  superintendent 
United  States  lake  survey,  Detroit,  Michigan. 

Your  orders  of  October  2,  1866,  directing  me  to  proceed  to  P^re  Marquette 
and  Pentwater,  Michigan,  to  make  a  reoonnoissanco  of  each  of  these  places^ 
and  then  to  White  river,  Michigan,  my  next  field  duty,  was  handed  to  me  by 
Mr.  James  Southall  on  the  following  day.  The  survey  of  Manistee  being  com- 
pleted, I  immediately  packed  up  all  the  instruments,  surveying  implements,  &;c., 
and  left  the  same  evening  with  my  party  for  Pentwater,  having  been  unable  to 
procure  a  boat  to  land  me  at  P^re  Marquette  as  desired  in  your  instructions. 

I  landed  at  Pentwater,  Michigan,  at  11  p.  m.  October  3,  and  spent  the  next 
day  in  nuiking  a  thorough  reoonnoissance  of  the  entrance  of  the  river  and 
character  of  its  bottom,  as  well  as  the  general  topography  around  the  harbor 
and  lake. 

At  7  a.  m.  October  5th  I  left  with  party  for  White  river,  where  I  landed  at 
2  p.  itk.  The  survey  of  White  river  was  commenced  October  6,  and  closed  on. 
the  19th  of  the  same  month.  The  shore  line  and  soundings  on  Lake  Michigan 
were  carried  one-half  (J)  mile  north  of  the  mouth  of  the  river  and  one  and  a 
quarter  (IJ)  of  a  mile  south  of  it.  The  river  was  carefully  measured  and 
minute  soundings  taken  from  its  mouth  to  its  entrance  into  White  lake,  a  distance 
of  nearlv  one  mile.  The  shore  line  of  White  lake  was  surveyed  on  each  side 
of  the  river,  three-fourths  (|)  of  a  mile,  and  soundmgs  taken  at  the  entrance  of 
the  river  and  lake.  I  thought  it  necessary  to  take  the  levels  on  the  narrow 
beh  of  land  between  White  lake  and  Lake  Michigan,  to  show  the  character  of 
the  ground  on  it,  and  enable  you  to  make  estimates  for  a  channel  across  it  should 
it  be  found  advantageous. 

The  amount  of  work  done  at  this  point  is  as  follows : 

Number  of  triangulation  stations 29 

Number  of  sounding  stations 83 

Number  of  buoys  placed  out  and  located IS 

Number  of  casts  of  the  lead  made 3,  018 

Number  of  lines  of  soundings  run 226 
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Fmnber  of  nrles  of  somiMsgB  run 44.41 

Namber  of  theodolite  horizontal  anrlea  meMnred 497 

Kmber  of  rertieal  an^lee  meisurea  for  topography 145 

Nunber  of  theodolite  reading  made  and  receded • 579 

Knnber  of  sqitare  miles  of  topographj  made 1.39 

Nanbtt  of  aqnare  miles  of  hjdrocniphj  made 1.48 

Namber  of  miles  ran  with  the  stadia  instniment  for  topoj^phj 11.11 

Nomber  of  miles  sf  shore  Hue  chained  and  sketched 5.70 

Ntnuber'of  ohserratloBs  taken  to  determine  the  trne  meridian 2 

The  vork  of  plotting  this  map'  was  done  in4he  field,  on  a  scale  of  one  inch 
^0  300  feet,  and  a  tracing  from  ii  sent  to  the  eoffioeer  department. 

Paring  the  month  of  January  it  was  plotted  on  a  scale  of  one  inch  to  20Q 
feet,  on  a  sheet  of  antiquarian  paper,  emoracing  330'  sqnare  inches  of  minute 
bjdrography  and  164  square  inches  of  topography.  A  portion  of  the  point 
between -Lake  Michigan  jand  White  lake  was  also  plotted  on  a  scale  of  one  inch 
to  100  feet,  to  show  the  minute  topography  on  the  land  apd  the  soundinKS 
abreast  of  it,  to  the  depth  of  14  feet  Tracings  of  each  of  these  were  made 
•  and  famished  Colonel  Wm.  F.  Raynolds,  superintendent  United  States  lake 
sarvey,  Detroit,  Michigan. 

Mr.  £.  Dumais,  draughtsman,  reported  to  me  for  duty  at  White  river,  and 
banded  me  your  orders  of  October  17, 1866,  directing  me  to  proceed  immediately 
upon  the  coinptetion  of  the  survey  of  White  lake  to  Muskegon,  my  next  field 
doty. 

I  closed  the  work  at  White  lake  on  the  19th,  and  on  the  20th  left  with  my 
party,  instruments,  and  equipage  for  Muskegon,  fifteen  miles  south  of  White 
lirer,  with  nropeller  Brittan,  where  after  a  two  hours'  ride  I  landed  safely. 

The  work  at  this  point  was  only  to  make  a  thorough  examination  of  the 
mouth  of  the  river,  take  the  soundings  outside  of  the  pier  to  the  depth  of  24 
feet,  and  notice  whatever  changes  had  occurred  since  the  last  survey,  made  under 
the  direction  of  Colonel  Wm.  F.  Rajnolds  in  Septemher,  1865. 

I  was  delayed  at  that  point  from  October  20th  to  November  4th  on  aeSeount 
of  slormy  weather.  The  fair  weather  was  devoted  to  the  field  work,  while  the 
stormy  days  were  occupied  in  making  computations  and  plotting  the  maps  of 
Manistee  and  White  river.  The  length*  of  the  north  pier  I  found  to  b^  1,454 
feet  ^stead  of  1,404  feet,  as  shown  en  the  map  of  the  survey  of  .1865. 

Below  will  be  found  a  statement  of  the  amonnt  of  work  performed  at  this 
point : 

Number  of  triangulatlon  stations  erected  and  occupied 4 

Namber  of  sounding  stations  built 69 

Namber  of  buoys  placed  out  and  located * 10 

Namber  of  casts  of  the  lead  made 1,983 

Number  of  lines  of  soundings  run l24 

Namber  of  miles  of  soundings  run 15.33 

Namber  of  theodolite  horizontal  angles  measured 52 

Namber  of  vertical  angles  measured  for  topography 15 

Namber  of  theodolite  readings  taken  and  recorded 86 

Namber  of  miles  run  with  the  stadia  instrument  for  topography 1.03 

Namber  of  miles  of  shore  line  chained  and  sketched 1.25 

A  map  of  this  si^vey  was  plotted  in  the  office  in  March,  1867,  on  a  scale  of 
one  inch  to  200  feet,  embracing  240  square  inches  of  topography  and  ninety 
Bqaare  inches  of  hydrography.  A  map  on  a  scale  of  one  inch  to  100  feet,  show- 
ii%  the  piers,  soundings  and  character  of  the  bottom  at  the  entrance  of  the  river 
and  the  soundings  outside  of  it  to  the  depth  of  fourteen  feet,  was  also  made. 
Tracings  of  each  of  these  maps  were  made  and  sent  to  the  engineer  department 
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in  December,  1866,  together  with  a  report  of  ezporti  luid  imports^for  the  past 
year  and  estimates  also  for  improving  the  harbor. 

My  next  field  duty,  by  your  orders  of  November  2,  was  South  Haven,  Michi- 
gan. On  November  5th  I  left  Moskegon  for  Grand  Haveo,  whero  I  f.mnd 
Captain  Squier  waiting  for  me,  who  had  orders  to  take  my  party  to  South 
Haven.     I  at  once  proceeded  to  that  place  and  landed  on  the  morning  of  the  6th. 

The  survey  was  immediately  begun  and  occupied  nine  days ;  L  e.,  until  tbe 
14th  of  the  same  mouth.  The  hydrography  in  Lake  Michigan  was  limited  to 
the  depth  of  nineteen  feet»  and  I  carried  tbe  soundings  up  the  river  as  far  as  the 
bridge,  situated  three-fourths  of  a  mile  from  .the  mouth.  The  shore  line  was 
run  with  tbe  theodolite,  chained  and  sketched  accurately  a  distance  of  half  a 
mile  on  each  side  the  mouth  of  the  river.  Tbe  topography  surrounding  the 
river  was  also  sketched,  and  the  height  of  the  ground  determined  by  the  stadia 
instrument  to  show  the  contour  of  the  hills.  The  amount  of  work  done  at  this 
place  is  as  follows,  viz: 

Number  of  triangulation  stations  erected  and  occupiech 9 

Number  of  soundfng  stations  built 61 

Number  of  buoys  placed  and  located ••• 12 

Number  of  casts  of  lead  made 1,981 

Number  of  lines  of  soundings ,. 200 

Number  of  miles  of  soundings * 21.26 

Number  of  theodolite  horizontal  angles  measured 185 

Number  of  tbeodolite  vertical  angles  measured -.        126 

Number  of  theodolite  readings  taken  and  recorded 330 

Number  of  square  miles  of  topography  sketched 0  50 

Number  of  square  miles  of  hydrography  made 0.78 

Number  of  miles  run  w^th  tbe  stadia  instrument  for  topography 6.01 

Number  of  .miles  of  shore  line  chained  and  sketched 2.39 

Number  of  observations  to  determine  the  true  meridian 3 

Number  of  compass  readings  to  ascertain  the  magnetic  variations 24 

The  siirvey  was  plotted  in  pencil  in  the  office  during  the  month  of  Decern- 
her,  1866,  and  finished  in  April,  1867.  It  embraces  112  square  incb^  of  min- 
ute hydrography  and  130  square  inches  of  minute  topography.  The  mouth  of 
the  river  was  plotted  on  a  scale  of  one  inch  to  one  hundred  feet, to  show  fully  the 
nature  and  capacity  of  tlie  harbor,  as  well  as  tbe  position  of  the  old  pier  work 
done  by  private  enterprise,  and  the  soundings  outside  to  the  depth  of  fourteen 
feet.  A  tracing  of  each  of  these  was  made  from  pencil  notes  in  December,  and 
sent  to  the  bureau.  Also  a  report  of  the  amount  of  business  transacted,  together 
with  the  exports  and  imports  for  the  past  year.  Estimates  for  the  improvement 
of  tbe  harbor  were  likewise  made  and  submitted  to  you. 

The  survey  of  South  Haven  was  completed  on  the  14th  of  November,  and 
on  the  15th  I  left  with  my  party  for  New  Buffalo,  where  I  arrived  on  the  17th 
of  the  same  month. 

A  copy  of  tbe  survey  of  this  harbor  made,  under  the  direction  of  Colonel 
J.  D.  Graham,  corps 'of  engineers  United  States  army,  in  September,  1857,  was 
forwarded  to  me  in  October,  1866,  at  Muskegon,  with  orders  to  make  a  thorough 
reconnoissance,  and  show  the  changes  that  had  taken  place  since  this  last  sur- 
vey ;  the  season  being  too  far  *advanced  to  make  a  new  one.  I  made  a  few 
measurements  to  determine  the  course  of  the  river,  and  to  show  the  change  of 
the  shore  line.  I  found  the  outlet  of  the  river  removed  seven  hundred  feet 
west  of  its  original  course,  having  cut  into  the  adjoining  hills  on  the  south  side 
about  120  feet.  At  a  point  half  a  mile  east  of  the  old  channel  the  accretions 
or  sand  deposits  were  first  noticed,  gradually  increasing  in  width  as  you  ad- 
vanced westward,  until  abreast  of  the  old  outlet,  which  was  found  to  be  two 
hundred  feet  in  width  and  diminishing  gradually  towards  its  present  course. 
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Tlie  deptb  of  the  river  was  fW>m  two  to  three  feet,  and  scarcely  anj  percept- 
ible changes  bad  occurred  in  Lake  Pottawatomie. 

I  also  Tisited  Uie  spot  chosen  by  the  late  Colonel  J.  D.  Graham,  corps  of 
engineers  United  States  army,  for  a  tborongh  ent  across  the  point  between 
Lakes  Pottawatomie  and  Michigan,  and  the  only  changes  noticed  were  the  sand 
dnnes,  which  had  been  blown  into  different  riiapes  from  those  indicated  oii  the 


Haying  eompleted  the  reeonnoissance  of  New  Buffalo  on  the  2l8t  of  Novem- 
ber, I  discharged  my  |Murty  and  left  wKh  my  assistant  for  Milwaukee,  Wiscon- 
sin, to  report  at  the  office,  where  I  arrived  on  the  22d,  and  at  once  started  the 
computation  and  projection  of  the  field  notes. 

On  the  17th  of  August,  1866,  Captain  Alexander  Mackenzie  made  a  reeon- 
noissance of  the  harbor  of  Grand  Haven,  to  ascertain  the  changes  on  the  outer 
bar  since  the  last  survey  of  1 865,  and  took  a  few  soundings  at  that  point,  which 
were  plotted  on  the  tracing  of  Grand  river. 

A  survey  of  Black  Lake  harbor,  Michigan,  was  made  by  Captain  Alexander 
Mackenzie,  corps  of  engineers  United  States  army,  and  the  following  amount 
of  work  performed  between  the  4th  and  20th  of  October,  1866,  viz : 

Number  of  triangnlation  stations  erected  and  occupied 12 

Number  of  sounding  stations  built. 2L 

Number  of  buoys  placed  out  and  located • 19 

Number  of  casts  of  the  lead  made 1,344 

Nnmber  of  Hues  of  sonndings  run 82 

Number  of  miles  of  soundings  run 8.b0 

Number  of  theodolite  horizontal  angles  measured 63 

Number  of  vertical  angles  measured 122 

Number  of  theodolite  readings  traced  and  recorded . . .  *. 126 

Number  of  square  miles  of  topograpbj^ 0.35 

Number  of  square  miles  of  hydrogaphy 0.30 

Number  of  miles  of  shore  line  chained  and  sketched 2.59 

Number  of  observations  to  determine  true  meridian 1 

Nnmber  of  compass  readings  taken 45 

The  map  of  this  survey  was  projected  on  a  scale  of  one  inch  to  two  hun- 
dred feet,  in  November,  1866,  by  J.  T.  Baker,  then  draughtsman  on  the  work, 
and  embraces  118  square  inches  of  hydrography  and  ninety  square  inches  of 
topography.  The  channel,  pier^,  and  a  portion  of  the  share  line  ou  each  side 
of  the  entrance,  as  well  as  the  soundings  to  the  depth  of  fourteen  feet,  were 
plotted  on  a  scale  of  one  inch  to  one  hundred  feet  Duplicate  tracings  of  this 
map  were  made  and  a  copy  sent  to  the  engineer  department  in  November,  1866. 

A  reconnoissanoe  of  each  of  the  harbors  of  Kenosha  and  Manitowoc,  Wis- 
conain,  was  made  in  October,  1866,  by  Lieutenant  James  B.  Quinn,  corps  of 
engineers  United  States  army,  showing  the  changes  which  have  taken  place 
since  last  surveyed.  Sketches  of  these  reconnoissanees  were  made  by  the  same 
officer  in  November. 

By  permission  of  the  engineer  department  it  is  contemplated  to  make  a  new 
survey  of  these  harbors  this  season ;  the  delay  has  been  o'jcasioned  by  the  amount 
of  office-work  on  hand  previous  to  making  the  annual  report.  It  is  hoped,  how- 
ever, that  the  field-work  will  soon  be  resumed,  and  th^  surveys  made  before 
the  close  of  the  season. 

On  the  25th  day  of  March,  1867.  I  was  ordered  to  make  an  examination  of 
the  Milwaukee  harbor,  and  take  soundings  to  the  depth  of  twenty-one  feet,  to 
ascertain  the  position  and  character  of  a  bar  reported  forming  abreast  of  it. 
Preparations  were  at  once  made,  stations  erected,  and  measurements  taken  to 
forward  the  work,  as  it  was  desirable  that  sonndings  be  taken  before  the  spring 
freshets  took  places  to  ascertain  the  changes  the  current  would  produce.   Owing 
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to  the  imfayorable  state  of  the  weather  the  soandiBgi  could  not  he  taken  till  the 
second  of  April,  causing  some  eight  dajs'  delay.  From  Jone  84  to  July  2p 
another  examination  was  made  to  show  the  changes  8i»ee  the  kst  one.  A  bar 
■  10.8  feet  for  the  shalloweet  depth  of  w'ater  was  fodnd  to  exist  300  leel-eaat  of 
the  light- hoQse  erih,  located  at  the  onter  end  of  the  north  pier»  tending  nearly 
sooth-southeast  and  extending  as  far  as  the  line  of  the  north  pier»  at  which  point 
*i8  found  thirteen  feet  of  water.  This  har  is  shown  on  the  sketches  which  haTO 
heen  made  in  April  and  Jnly,  a  eopy  of  which  aeeompaniee  this  report. 

The  amonnt  of  work  done  on  both  of  these  examinations  is  as  follows,  vis : 

Number  of  sounding  stations  erected 102 

Number  of  buoys  placed  out  and  located 14 

Number  of  casts  of  the  lead  made 1,385 

Number  of.  lines  of  soundings  run. 72 

Number  of  miles  of  soundings  run 4,5 

Number  of  theodolite  horizontal  angles   measured .' 24 

Number  of  theodolite  readings  taken  and  recorded 48 

•   Number  of  miles  of  shore  line  chained •  0.25 

From  the  9th  to  the  19th  of  Api-il,  1867,  Captain  Alexander  Mackenzie  made 
a  survey  of  the  harbor  of  Michigan  Oity,  and  accomplished  the  following  amount 
oP  work,  viz : 

Number  of  triangnlation  stations  built  and  occupied ..« 12 

Number  of  sounding  stations  and  stakes ]  72 

Number  of  buoys  placed  out  and  located 12 

Number  of  casts  of  lead  made 2,437 

Number  of  lines  of  soundings  run 167 

Number  of  miles  of  soundings  run 17.27 

Number  of  theodolite  horizontal  angles  measured  i 72 

Number  of  vertical  angles  for  topography 92 

Number  of  readings  taken  and  recorded 144 

Number  of  miies  of  shore  line  chained  and  sketched 4.85 

Number  of  observations  to  determine  the  true  meridian 2 

Number  of  compass  readings  made ; 24 

The  computations  and  projections  of  this  map  were  made  in  May  last,  by  J. 
T.  Baker,  draughtsnum,  and  emhraee  154  square  inches  (^  topography  and 
178  inches  of  hydrography. 

A  portion  of  the  harbor,  incladiag  the  piers  built  by  the  city,  and  showing 
the  soundings,  shore  line,  dec.,  was  plotted  on  a  gensval  seale  of  one  inch  to  eiw 
hundred  feet  A  tracing  of  this  map  has  been  made  to  accompany  the  aansal 
report. 

On  the  fifth  of  May  I  received  orders  from  yoa  to  organize  a  party  and  pro- 
ceed to  Racine,  Wiseoasin,  to  make  a  survey  of  the  reef  situated  two  mttes  eaat- 
Boatheast  of  the  harbor,  and  left  the  office  with  my  party,  instruments,  and 
eqatpage  on  the  folk>wing  day,  and  commenced  operations  forthwith.  In  eon- 
sequence  of  the  prevailing  winds,  frequently  accompanied  by  rain,  mnch  delay 
was  experienced  in  prosecnUng  this  survey.  Our  boafr— a  borrowed  one— -ill 
calculated  for  the  work,  being  small  and  crank,  which  often  compelled  me  to 
seek  refuge*  in  the  harbor  when  the  wind  at  all 'freshened.  It  was  obvious 
that,  in  order  to  push  the  work  f  >rward  without  delay,  a  steam  tug  was  indis- 
pensable, but  the  rate  for  services  charged  were  so  exorbitant  that  I  was  forced 
to  dispense  with  them  as  mnch  as  possible.  Another  great  delay  was  oeoa- 
sioned  by  the  carrying  away  of  a  water  station  in  a  gale  ou  Sunday,  the  12th 
of  that  month,  which  had  been  placed  on  the  reef  in  nine  feet  of  water.  It  con- 
sisted of  three  pieces  of  timber,  eight  inches  square,  thirty -eight  feet  in  length, 
put  together  in  the  form  of  a  tripod,  and  strongly  bolted  and  braced.  At  twenty 
feet  from  the  base  a  platform  was  fixed,  upon .  which  was  placed  abont  three- 
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tomtha  of  a  oord  of  slooe  lo  anchor  it.    Above  tfao  stone  was  a  email  platfonn, 
Bnfficieotlj  large  to  enable  one  person  to  obderye  with  an  instrument,  and  l>cate 
the  b«oj8  placed  out.    Three  of  these  stations  were  carried  away  during  the 
time  of  the  survey*  which  occnpied  one  month. 
The  amoant  of  work  performed  at  this  plaoe  is  as  follows,  viz  : 

Number  of  triaiigiilation  stations  built  and  ocenpied • . . .  10 

Nnmber  ef  soonding  stations  b«ilt 4 86 

Number  of  baojs  placed  and  located 30 

Number  of  easts  of  lead  tak^a  with  steamer 1,456 

Number  of  casts  of  lead  taken  with  small  boat 4,846 

Number  of  lines  of  soundings  ran  with  steamer 36 

Number  of  lines  of  soundings  run  with  small  boat .  373 

Nimber  of  mites  of  sonndings  run  with  steamer •  71.25 

Number  of  miles  of  soundings  run  with  smaU  boat 18«5.30 

Number  of  theodolite  horizontal  angles  measured 777 

Number  of  vertical  angles  measured ; ,         12 

Number  of  theodolite  readings  taken  and  recorded 744 

Number  of  square  miles  of  topo^^raphy 2 

Number  of  square  miles  of  hydrography  .i 9.87 

Number  of  shore  line  chained  and  run.  .^ •  i.dH 

dumber  of  observations  to  determine  true  meridian 2 

The  computation  of  the  triangnlation  was  made  immediately  after  retoming 
from  the  field,  on  June  5th,  the  notes  plotted  in  pencil,  and  the  map  placed 
in  the  draughtsman's  hands  on  July  15th,  and  is  nearly  completed.  It  is 
plotted  on  a  scale  of  one  inch  to  eight  hundred  feet,  or  one  ninety-six -hun- 
art'dths,  and  comprises  four  hundred  and  twenty  square  inches  of  topography, 
and  six  hundred  square  inches  of  hydrography.  A  copy  of  this  map  will  also 
be  made  to  accompany  yonr  annual  report. 

On  May  18.  1867,  a  surveying  party,  nnder  the  direetion  of  J.  W.  Jndson, 
was  organized  and  sent  to  Menomonee  river,  Green  Bay,  to  make  a  survey  of  its 
mouth,  with  a  view  of  making  estimates  for  improving  the  same.  On  account 
of  unavoidable  delay  from  bad  weather,  and  difficulties  encountered  by  lose  of 
buoys,  stations,  &c.,  which  were  carried  away  by  lumber,  rafts,  and  scows  con« 
Itantly  passing  to  and  fro,  the  work  progressed  slowly,  and  it  wau  not  until 
the  5th  of  Angust  that  Mr.  Jadson  completed  the  survey,  when  he  was  ordered 
to  report  to  the  office,  where  he  arrived  on  the  dth  of  the  same  month. 

The  work  performed  by  Mr.  Judson  was  not  found  sufficiently  aeourate  to 
warrant  satisfactory  resulto,  and  his  services,  in  consequence,  were  no  longer 
reaaired. 

The  amount  of  work  performed  by  Mr.  Judson  on  the  survey  of  Menomonee 
18  as  follows,  viz : 

Number  of  sounding  stations  built • / 26 

Number  of  buoys  placed  out  and  located 17 

Number  of  casts  of  the  lead  made 2,250 

Number  of  lines  of  soundings  run 193 

Nnmber  of  miles  ef  soundings  run 32 

Number  of  theodolite  horizontal  angles  measured 820 

Number  of  theodolite  readings  recorded 395 

Number  of  pquare  miles  of  topography 0.41 

Number  of  square  miles  of  hydrography 1.10 

Number  of  miles  of  shore  line  run 3.75 

Number  of  observations  to  determine  true  meridian 1 

Assistant  W.  H.  Bearding,  formerly  attached  to  the  United  States  lake 
BQrvc7,  reported  here  fbr  duty  about  Jaly  1,  and  has  been  detailed  to  prefect 
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the  map  of  Menomonee  from  tbe  notes  taken  bj  Mr.  Jadsoo,  and  a  copj  of  it 
will  be  ready  to  accompany  your  report. 

In  compliance  with  your  orders  of  July  3,  I  proceeded  frith  a  leadsman  and 
chainmen  to  the  month  of  Kalamasoo  river  to  make  a  survey  of  that  place  for 
^he  purpose  of  making  estimates  far  its  improvement  We  reached  that  place 
on  tne  evening  of  the  6th«  and  commeneed  the  anrvey  the  following  moraing» 
completing  it  on  the  13th  of  July,  and  left  immediatelv  £or  Milwaukee*  Wiscon- 
sin, reporting  at  this  office  on  the  14Lh,  the  ftiUowing  day. 

The  amount  of  work  pei  formed  during  these  six  days  is  as  follows, -vis : 

Number  of  triangulation  stations  built  and  occupied 19 

Number  of  pounding  stations  built 46 

Number  of  buoys  placed  out  and  located ^ 20 

Number  of  casts  of  lead  made s 2,868 

Number  of  lines  of  soundings  mad^ 217 

Number  of  miles  of  soundings  made 25.5 

Number  of  theodolite  horizontal  ailgles  measured 367 

Number  of  vertical  angles  measured  for  topography 51 

Number  of  theodolite  readings  taken  and  recorded 512 

Number  of  miles  measured  with  the  stadia  instrument 9.25 

Number  of  miles  of  shore  line  run  and  sketched 3.75 

Number  sf  observations  made  to  determine  true  meridian 2 

Number  of  compass  readings  taken  to  ascertain  the  variations 24 

The  work  of  computing  and  plotting  the  notes  of  this  survey  was  done  at  the 
office  in  July,  and  the  map  has  been  projected  in  pencil  on  a  scale  of  one  inch . 
to  two  hundred  feet ;  a  tracing  of  it  has  also  been  made  to  accompany  your 
annual  report. 

On  the  29th  o£  July,  1867,  Assistant  W.  H.  Hoarding  received  orders  from 
you  to  proceed  to  Aux  Bees  Scies  harbor  and  make  a  new  survey  of  that  place, 
so  as  to  facilitate  the  improvements  now  being  made,  and  verify  the  accuracy  of 
the  previous  surveys  made  by  Lieutenant  O.  M.  Poe,  corps  of  engineers  United 
States  army,  in  1859,  and  the  one  furnished  you  by  Colonel  Gram,  corps  of 
engineers,  which  had  been  made  in  1 865.  A  great  many  discrepancies  were 
found  10  exist  between  the  survey  of  Lieutenant  Poe  and  that  furnished  by 
Colonel  Cram,  and  involved  tlie  necessity  of  making  an  accurate  one.  He  left 
on  the  evening  of  the  29th,  and  arnved  at  Aux  Bees  Scies  on  the  2d  day  of. 
August,  commencing  the  survey  on  that  day  and  closing  it  on  the  8th  day  of 
the  same  month. 

He  reports  the  following  amount  Of  work  performed  daring  that  time»  aa 
follows,  viz : 

Number  of  triangulations  built  and  occupied •  • .         25 

Number  of  sounding  stations  built 28 

Number  of  buoys  placed  out  and«located 20 

Number  of  casts  of  the  lead  made 1,975 

Number  of  lines  of  soundings  run 1 75 

Nnmber  of  miles  of  soundings  run 31.00 

Number  of  theodolite  horizontal  angles  measured 454 

Nnmber  of  vertical  angles  for  topograph v  measured 54 

Number  of  theodolite  readings  taken  and  recorded 541 

Nnmber  of  square  miles  of  topography  sketched 0.33 

Number  of  square  miles  of  hydrography  made •... 0.75 

Number  of  miles  run  with  the  stadia  for  topography .^  •  •  • 3.01 

Number  of  miles  of  shore  line  run  and  sketched • 2.02 

Number  of  observations  to  determirfe  the  true  meridian 1 

Assistant  Hearding  returned  firom  the  field  on  the  13th  of  August,  since  which 
time  he  has  made  tli^  computations  of  the  field-notes  and  projected  them  on  a 
scale  of  one  inch  to  200  feet,  and  are  now  plotted  in  pencil. 
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An  abstract  of  the  work  don«  at  each  of  tbe  barbon  Bnrvejed  eince  August, 
1866,  is  attached  to  this  report,  and  shows  the  total  amount  performed  during 
the  past  jear,  mider  tbe  head  of  Appendix  A. 

^  OFPICB-WOBK.  • 

The  months  of  December,  1866.  January,. February*  March,  and  April,  1867, 
irere  deroted  to  office-work.  During  that  time  the  computations  and  projection 
of  all  the  season's  field:Work  were  made,  and  the  notes  taken  of  each  harbor 
plotted  on  a  general  scale  of  one  hich  to  800  feet.  Wherever  hnprovements 
were  contemplated  detail  drawings  of  one  inch  to  100  feet  have  been  made  to 
aecompanj  the  report  and  estimates  of  last  year. 

Tbe  following  are  the  number  of  surveys  which  have  been  projected  and 
drawn,  viz : 

One  map  of  Black  lake,  on  a  scale  of  one  twenty-four-hundredth,  the  details 
00  one  twelve-hundredth;  also,  duplicate  tracings  of  each  made. 

One  map  of  Manistee,  on  a  scale  of  one  twenty-f  jur-hundredth,  the  details  on 
one  twelve-hundredth;  also  duplicate  tracings  of  each  made. 

One  map  of  White  river,  on  a  scale  of  one  twetity- four-hundredth,  the  details, 
on  one  twelve-hundredth,  and  a  tracing  made  also. 

One  map  of  Mnskeeon,  on  a  scale  of  one  twenty-fonr-hundredth,  the  detaib 
on  one  twelve-hundredth,  and  a  tracing  made. 

One  map  of  South  Haven,  on  a  scale  of  one  tw^ty-four-hnndredth,  the  de- 
tails one  twelve-hundredth,  and  a  tracing  made. 

One  tracing  of  New  Buffalo  harbor,  from  survey  made  in  1857,  under  the 
direction  of  Colonel  J.  D.  Graham,  corps  of  engineers  United  States  army,  to 
which  were  added  the  changes  from  the  reconnoissance  made  in  November. 

One  tracing  of  Pentwater  harbor,  as  surveyed  under  the  direction  of  Colonel 
W.  P.  Raynolds,  corps  of  engmeers  United  States  army,  and  superintendent 
United  States  lake  survey  in  October,  1 866,  to  which  was  added  the  topography 
as  sketched  by  myself  in  October,  1866. 

One  tracing  of  Pdre  Marquette,  as  surveyed  under  the  direction  of  Golonel  W. 
F.  Raynolds,  superintendent  United  States  lake  survey  in  October,  1866. 

A  report  and  estimates  for  the  improvement  of  each  of  these  harbors  was 
made  by  Captain  Alexander  Mackenzie  and  Lieutenant  James  B.  Quinn,  corps 
of  engineers  United  States  army,  and  myself,  and  submitted  to  you  in  Deeem* 
berliut. 

Besides  tbe  above,  maps,  plans,  and  specifications  of  erib-work  and  close 
piling  were  also  made  as  follows,  viz  : 

One  map  in  water  colors,  containing  drawings  of  erib-work  for  piers  on  Lake 
Michigan,  as  described  and  adopted  by  Brevet  ColonelJ.  B.  Wheeler,  major  corps 
,of  engineers  United  States  army,  was  drawn  by  J.  T.  Baker,  draughtsman.  Six 
tracings  of  this  map  were  also  made  for  diaJ;ribution  to  parties  awarded  contracts. 

One  map  in  water  colors,  containing  drawings  of  crib- work  for  -Chicago  har- 
bor, as  designed  and  adopted  by  Brevet  Colonel  J.  B.  Wheeler,  major  of  engi- 
nesB  United  States  army,  was  also  drawn  by  J.  T.  Baker,  draughtsman,  and 
dapHcate  tracings  of  this  map  made. 

One  map  in  water  colors,- containing  a  plan  of  pier  work  as  designed  and 
adopted  by  Brevet  Colonel  J.  B.  Wheeler,  major  corps  of  engineers  Unite4 
States  army,  for  the  iny>rovement  of  the  harbor  of  St.  Joseph,  Michigan,  was 
drawn  by  J.  T.  Baker,  and  daplicate  tracings  of  it  made. 

The  notes  and  soundings  of  the  survey  of  Mich%an  City  were  plotted  on  a 
Kate  of  one  inch  to  two  handred  feet,  and  the  map  drawn  partly  bv  J.  T.  Ba^ 
ker,  dranghtsman,  who  was  discharged  on  Jaly  6  for  neglect  of  duty.  The 
map  was  then  eompleted  by  Mr.  Dumais. 

A  map  of  the  survey  of  Racine  reef  has  been  diawn  on  ji  scale  one  inch  to 
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eight  bandred  feet,. and  will  b%  GOflipkt«d  In  a  few  dftys.    A  copy  of  it  will  be 
ready  for  your  aunual  report 

The  field  notes  of  the  survey  qiad^  in  July  of  Kakmaseo  river  have  idl  been 
plotted  OD  a  scale  of  one  inch  to  two  hundred  feet,  and  a  tracing  of  this  map 
made  to  acconrpany  your  report.  « 

Aax  Bee  Bcies  survey,  made  in  August  by  Assistant  W,  H.  Hearding.  has 
been  projected  in  pencil  on  a  scale  of  one  inch  to  two  hundred  feet,  and  will  be 
completed  as  soon  as  the  season's  field-work  is  over. 

Assistant  Bearding  has  been  engaged  since  his  return  from  the  field  on  the 
map  of  Menomoqee  nver»  ^^hich  he  has  projected  ot  a  Acale  of  one  inch  to  two 
hundred  ft:et.  He  is  now  engaged  in  making  a  traciog  of  this  map,  which  will 
be  completed  for  your  report. 

Before  closing  this  report  I  wish  to  tender  my  sincere  thanks  to  Assistant 
Hearding  for  the  efficient  manner  in  which  he  has  accomplished  hid  work,  and 
my  indebtedness  to  him  in  assisting  me  to  make  this  report. 

Attached  to  this  wfU  be  found,  in  Appendix  B,  report  and  estimates  for  the 
improvement  of  Kalamazoo  and  Menomonee  rivers,  Michigan. 
I  am»  colonel,  very  respectfully,  your  obedient  servant, 

WM.  T.  CASGRAIN, 
Assistant  and  Superintendent  ^  Surveys, 


A  27. 
Report  and  estimates  on  Kalamasoo  river. 

This- river  takes  ita  rise  in  the  southern  part  of  Michigan,  and  after  a  cirsemt- 
ous  coarse  of  about  three  bandred  miles,  empties  iato  Lake  Michigan  about 
midway  between  Grand  Haven  and  St  Joseph.  During  its  course  several  iallf 
of  considerable  extent  occur,  furnishing  a  nomber  of  water-powers  of  respect- 
able capacity,  and  thos  ioducing  a  large  amount  of  manulacturing,  which  will 
largely  increase  as  the  country  grows  older.  The  last  and  largest  of  these  &ll8 
is  at  Allegan,  a  town  of  nearly  three  thousand  iohabitaois,  twenty- five  miles  by 
land  and  fifty  miles  by  river  from  Lake  Miehlgan^  Previous  to  Bettlement, 
the  entire  country  traversed  by  it  was  densely  covered  with  forests  of  pine  and 
hard  wood.  The  first  settlement  made  in  the  country,  which  bears  the  same 
Dame  as  the  town,  was  aboat  1830.  The  town  was  oommenoed  a  few  years 
later — about  1835.  The  first  business  entered  upea  was  the  manufactare  of 
lumber,  and  for  several  years  those  engaged  in  it  were  blessed  with  prosperity. 
The  financial  crisis  of  1887  swept  over  them,  and  fair  prospects  received  a  sud- 
den and  discouraging  blow,  resulting  in  the  suppression  of  operations  by  nearly 
all  the  milk. 

About  1848  business  began  to  revive,  and  Allegan  has  since  had  a  compara- 
tively prosperous  career.  Its  chief  growth,  however,  has  been  within  the  last 
five  years.  The  volume  of  water  in  the  river  is  quite  large,  and  at  Allegan 
takes^  a  fall  of  nine  feet,  giving  a  very  valuable  power.  This  has  already  been 
improved,  and  each  year  adds  to  the  number  of  manttfactating  establishments. 
)^he  manufacture  of  pine  lumber  is  being  somewhat  superseded  by  that  of  hard 
wood,  which  finds  a  ready  market  at  home  and  in  Chicago. 

The  town  of  Allegan  has  a  post  office,  two  chuercnes,  two  hotels,  a  large 
school-house,  nineteen  dry  gooda,  hardware,  groceries,  drug,  and  crockery  stores, 
one  bankinff  house,  and  three  flouring  milla,  with  a  capacity  of  1»2Q0  baskeis 
per  day.  These  mills  find  an  ample  supply  of  wheat  in  the  sorroundiug  «o«n« 
try  without  importing,' and  their  flour,  el^oept  custom  work,  is  shipped  to  <}bi- 
cago ;  about  300  banela  aie  forwatded  weekly. 
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The  presence  of  large  tracts  of  the  finest  hard- wood  timber  of  various  kinds 
in  Allegan  county  has  induced  parties  to  give  considerable  attention  to  ship- 
building; since  1862  they  have  built  two  propellers,  two  river  steamers,  two 
tugs,  two  schooners,  and  seven  lumber  barges,  at  a  total  cost  of  $177,500. 

Th&  connection  from  Allegan  to  .the  mouth  of  the  river  is  made  by  a  daily 
Koe  of  river  boats;  leaving  Allegan  in  the  morning,  a  ride  of  six  or  seven  hours 
brings  you  to  the  thriving  villages  of  Saugatuck  and  Douglas,  situated  on  either 
side  of  Kalamazoo  lake,  a  beauliful  inland  sheet  of  water,  six  miles  in  length 
and  one  and  a  half  mile  in  width,  and  about  three  miles  from  the  outlet  of  the 
river  in  Lake  Michigan.  The  larger  of  these  is  Saugatuck,  situated  on  the  north 
side  of  the  river,  and  contains  a  population  of  over  one  thousand  inhabitants. 
The  chief  business  is  the  manufacture  of  lumber  in  various  ways,  the  supply  of 
logs  being  derived  from  the  pineries  along  the  river  between  this  place  and 
Allegan,  and  the  country  back.  Saugatuck  has  a  post  office,  two  churches,  two 
hotels,  sixteen  stores,  eight  saw-mills,  one  tannery,  and  a  large  school-house,  just 
completed  at  a  cost  of  $10,000 ;  it  occupies  a  beautiful  situation  overlooking 
Kalamazoo  lake,  and  is  a  credit  to  the  young  village. 

Douglas  is  situated  on  the  south  side  of  the  lake;  its  population  is  about  six 
or  seven  hundred  inhabitants;  it  has  two  steam  saw- mills  and  a  large  tannery, 
which  turns  out  about  10,000  hides  annually. 

Singapore,  a  small  village  of  two  or  three  hundred  inhabitants,  is  situated 
about  one  mile  from  the  mouth  of  the  river,  on  the  nmth  bank;  has  two  steam 
saw-mills,  two  stores,  and  a  hw  dwellings. 

Besides  the  various  branches  of  business  enumerated  above,  there  are  numerous 
manufactories  of  furniture,  wagons,  &c.,  which  find  at  the  extensive  water-power 
on  the  river  a  congenial  field  for  operations,  and  when  means  of  trahsportation 
are  permanently  insured,  they  will  largely  increase. 

One  of  the  great  sources  of  wealth  for  the  country  bordering  on  the  lake  in 
this  part  of  Michigan  will  be,  and  in  fact  now  is,  the  fruit  crop.  The  sandy 
soil  and  lake  breezes  seem  particularly  fitted  for  , nourishing  fruit  trees,  more 
especially  the  peach;  already  large  orchards  abound,  and  fruit-men  are  every 
year  investing  capital  and  enlarging  the  business. 

The  amount  of  business  done  on  the  river  has,  through  the  kindness  of  Mr. 
T.  B.  Stockbridge,  been  furnished  me.  It  contains  k  full  statement  of  the 
amount  of  lumber,  shingles,  &c.,  manufactured  at  all  the  points  on  the  river  and 
shipped  to  Chicago,  Milwaukee,  Racine,  Kenosha,  and  various  other  ports  during 
the  season  of  1867,  and  will  serve  to  show  what  other  development  might  arise, 
'should  the  navigation  be  made  safe  and  certain. 

Value. 
Lumber  made  by  14  water  mills  and  19  steam  mills,  70,000,000 

feet $840,  000  00 

Shingles  made  by  23  shingle  mills,  85,000,000 300,  000  00 

Sides  of  leather,  60,000,  at  $6 .  360,  000  00 

Flour,  70,000  barrels,  at  $10 .• '  700,  000  00 

Potatoes,  4,000  barrels,  at  $2  25 10,  000  00 

Apples,  10  000  barrel^at  $3 30,  000  00 

Peaches,  25,000  packages,  at  $1 25,  000  00 

Hemlock  bark,  5,000  cords,  at  $5 25,  000  00 

Wood,  beach  and  maple.  10,000  cords,  at  $3 30,  000  00 

Railroad  ties,  40,000  cords,  at  50  cents 20,  000  00 

Hewed  timber,  500,000  feet,  at  $10 5,  000  00 

Turned  stuff  for  bedsteads,  chairs,  &c . .  ^ 15,  000  00 


2,  360^  000  00 
9  w Vol.  ii 
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AMOUNT  AND  VALUE  OP  IMPORTS. 


250  tons  of  mixed  merchandise,  valued  at,  probably §500,  000  00 

30,000  hides,  valued  at,  probably 240,  000  00 

^'      740,000  00 


IMPROVEMENTS  AT  THE  MOUTH  OF  THE  RIVER. 

The  existence  of  two  large  bars  across  the  mouth  of  the  Kalamazoo  river 
has^  heretofore  greatly  impeded  the  growth  of  the  villages  and  to*wn8  on  the 
river,  and  of  the  entire  country.  Its  natural  markeft  is  Chicago,  and  although 
a  railway  is  now  in  course  of  construclioii  from  the  town  of  Kalamazoo,  situated 
on  the  line  of  the  Michigan  Central  railroad,  which  will  do  a  large  business,  yet 
the  lake  must  eventually  furnish  a  means  for  the  exit  of  the  chief  heavy  freight. 
The  realization  of  this  fact  led  to  active  measures  for  the  removal  of  the  bar.  A 
company  with  a  subscribed  capital  of  §30,000  was  formed,  principally  of  the 
manufacturers  and  shippers,  and  nearly  the  whole  amount  spent  in  improve- 
ments. They  have  built  two  piers  or  jettees,  consisting  of  500  feet  on  the  north 
side  and  1,575  feet  on  the  south  side,  of  slab- work,  placed  together  firmly,  and 
are  the  best  of  the  kind  I  have  ever  seen.  These  piers  have  confined  the  current, 
which  has  kept  a  chaimel  of  seven  feet  of  water  open  this  season.  One  result 
of  the  present  work  has  been  to  allow  the  entrance  of  a  fair  class  of  lake  steamers, 
and  the  enterprise  of  several  parties  has  already  established  the  propeller  line 
with  Chicago  by  the  new  and  staunch  propeller  Ira  Chaffee,  which  makes  tri- 
weekly trips.     She  was  built  at  Allegan  and  commenced  her  trips  in  May  last. 

The  amount  of  business  done  at  this  point,  together  with  the  number  of  vessels 
which  frequent  that  thoroughfare,  (it  being  a  central  point  for  those  running  to 
Chicago  and  Milwaukee  on  the  west  shore,  and  Grand  Haven  and  St.  Joseph 
on  the  east  shore,)  necet^sitates  the  improvement  of  the  harbor,  of  which  there  arc 
few  on  Lake  Michigan  which  could  afford,  with  comparatively  a  small  expendi- 
ture, better  shelter  during  the  prevailing  autumnal  storms.  To  make  transport- 
ation safe  and  certain  is  to  increase  the  value  and  results  of  human  industry, 
and  the  attention  of  the  government  should  be  brought  to  bear  on  that  fact. 

PROPOSED  IMPROVEMENTS. 

Near  the  village  of  Singapore,  where  the  river  makes  a  bend,  and  on  the  line 
A  B  shown  on  the  map  accompanying  this  report,  is  a  low  piece  of  ground  show- 
ing the  probable  outlet  of  the  river  at  some  remote  period.  This  sort  of  gulley 
is  about  400  to  500  feet  in  width,  and  the  ground  on  either  side  of  it  is  rolling, 
and  ten  to  fifteen  feet  higher.  The  distance  across  this  neck  of  land  is  990  feet, 
and  the  average  height  above  the  lake  surface  is  about  seven  feet.  It  might  be 
true  economy,  for  a  permanent  work,  to  cut  across  this  neck  of  land  and  make 
'  the  improvement  at  that  point;  but  on  account  of  the  improvements  already  made 
at  the  present  entrance  of  the  river  which  are  available,  estimates  for  opening 
this  channel  were  not  made,  the  expenditure  being  deeme«^  too  great. 

The  estimates  made  out  and  submitted  consist  in  improving  the  present  entrance, 
the  south  pier,  416  feet,  to  the  depth  of  twelve  feet,  and  the  north  pier,  1,632  feet, 
also  to  a  depth  of  twelve  feet;  these  piers  to  be  parallel  to  each  other  and  200  feet 
apart.  Dredge  a  channel  between  them  to  the  depth  of  twelve  feet ;  also  cut  a 
channel  in  the  bay  200  feet  wide  and  twelve  feet  deep,  to  connect  with  the  deep 
water  near  the  firat  bend ;  all  of  which  is  shown  by  red  lines  on  the  accompanying 
map. 

By  making  such  improvements  a  good  harbor  of  refuge  can  be  made,  which 
will  be  of  great  benefit  to  the  laige  fleet  of  vessels  frequenting  the  head  of  Lake 
Michigan,  as  well  as  improving  the  local  trade. 
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A. — Estimated  cost  of  one  crib,  22'  X  25'  X  20'. 

3,353  feet  square  timber,  at  20  cents  per  lineal  foot $670  60 

288  feet  3-incb  plank,  board  measure,  at  $15  per  M 4  32 

3,938  pounds  iron  bolts,  at  10  cents  per  pound 393  80 

6  pounds  iron  bolts,  at  10  cents  per  pound 60 

89  cords  of  stone,  at  $16  per  cord 1,424  00 

10  cords  of  brush  or  slabs,  at  $2  50  per  cord 25  00 

Labor  of  framing  and  placing  3,353  feet,  at  20  cents 670  60 

3,188  92 

Add  ten  per  cent,  for  contingencies .' 318  89 

Total  cost 3,507  81 


B.—Estimahd  cost  of  one  crib,  32'  X  20'  X  17'. 

2,368  feet  square  timber,  at  20  cents  per  lineal  foot $473  60 

288  feet  3-inch  plank,  board  measure,  at  $J5  per  M 4  32 

3,554  pounds  iron  bolts,  at  10  cents  per  pound 355  40 

6  pounds  iron  spikes,  at  10  cents  per  pound 60 

56  corda  of  stone,at  $16  per  cord. 896  00 

of  cords  of  brush,  at  $2  50 16  88 

Labor  of  framing  and  placing  2,368  feet,  at  20  cents  per  lineal 

foot 473  feO 

2,220  40 

Add  10  per  cent,  for  contingencies 222  04 

Total  cost  of  crib 2,442  44 


Estimated  cost  of  building  2,048  feet  of  crib  workt  or  sixty  four  cribs,  for  im- 
proving Kalamazoo  harbor.  ' 

50  cribs,  at  $2,442  44.  for  north  pier $122,122  00 

12  cribs,  at  $2,442  44,  for  south  pier ; 29,309  28 

2  cribs,  at  $2,770  15,  for  outer  ends  of  piers 7,015  62 

158,446  90 


0. — Estimated  cost  of  dredging  the  harbor  of  Kalamazoo  to  place  the  proposed 
cribs  and  the  channel  between  them  to  the  depth  of  twelve  feet. 

To  excavate  69,329.34  cubic  yards  outside  to  plac&  cribs  and 
open  a  channel  200  feet  wide,  at  40  cents , . , .      $27,731  73 

To  excavate  32,600  cubic  yards  inside  the  river  to  deepen  the 
channel  to  12  feet  and  200  feet  wide,  at  40  cents  per  yard 13,040  00 

40,771  73 
Add  10  per  cent,  for  contingencies 4,077  17 

44,848  90 
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Recapitulation  of  estimates  and  costs. 

To  build  2,048  feet  of  crib  work ^ «168,446  90 

To  dredge  101,929.34  cubic  yards 44,848  90 

Total  cost 203,295  80 


The  town  of  Saugatuck  is  in  the  collection  district  of  Grani  Haven.  It  is 
not  a  port  of  entry.  There  is  a  light-house  of  the  sixth  order  on  the  north 
bank  of  the  river,  situated  on  a  rise  of  18  feet.  Its  focal  plane  is  53  feet  above 
the  lake  surface,  and  visible  a  distance  of  ten  miles.  It  was  rebuilt  in  1859, 
having  been  washed  away  twice  prior  to  that  time. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

WM.  T.  CASGRAIN, 
Assistant  and  Superintendent  of  Surveys. 


A  28. 


MBNOMONEB  BIVBB. 

This  river  takes  its  source  in  the  "  Lac  Vieux  Desert,**  situated  in  the  northern 
part  of  Michigan,  and  is  the  boundary  line  between  the  States  of  Michigan  and 
Wisconsin  for  a  distance  of  nearly  400  miles  by  the  trend  of  the  river.  It  has 
many  tributaries,  all  of  which  are  well  adapted  for  rafting  purposes,  and  is  con- 
sidered the  best  lumbering  district  of  Michigan  and  Wisconsin.  This  river 
empties  into  Green  bay,  about  half  way  between  Green  Bay  City  and  Esco- 
naba,  situated  in  little  bay  Noquette,  which  is  the  terminus  of  the  Esconaba 
and  Marquette  railroad.  There  is  a  daily  line  of  steamers  from  Green  Bay  City 
to  Esconaba,  also  from  Green  Bay  City  to  Menomonee.  The  steamers  plying 
between  the  last  places  are  of  a  very  light  draught  and  adapted  to  the  naviga- 
tion of  the  Menomonee  river,  where  a  depth  of  six  feet  is  found  on  the  outer  bar. 
The  west  shore  of  Green  bay  is  frequented  by  a  large  fleet  of  vessels  engaged 
in  carrying  lumber  to  Chicago  and  Milwaukee.  There  are  a  number  of  points 
on  the  bay  where  large  shipments  of  lumber  are  made ;  these  are  Big  and  Little 
Suamico,  Pensaukee,  Oconto,  Peshtigo.  Menomonee,  Cedar  and  Ford  rivers, 
also  Chambers's  island.  Below  is  a  table  showing  the  amount  of  lumber  shipped 
from  each  of  the  above  points. 


Feet. 


Value. 


Little  Saamico  . . . 

Big  Suamico 

Pensaukee 

Oconro 

Peshtigo 

Menomonee 

Cedar  river 

Ford  river 

Chambers's  island 

Total 


60  millions 
78  millions 
75  millions 
100  millions 
85  millions 
90  millions 
40  millions 
2*2  millions 
15  millions 


$720,000 

9:M3,  000 

900,000 

1,200,000 

1,020,000 

1,080,000 

480,000 

264, 000 

180,000 


5G5  millions 


0,780,000 


The  large  fleet  of  vessels  that  is  required  to  carry  this  lumber  need  a  shelter- 
ing place  at  some  point  on  the  bay  to  run  to  during  the  severe  storms,  most  of 
which  are  from  the  northeast.     Vessels  at  anchor  close  to  the  shore  often  find 
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it  a  difficnlt  matter  to  make  an  offing  on  accoant  of  the  shoal  water  and  the  banks 
of  Peshtigo  and  Oconto,  which  they  have  to  keep  clear  of.  It  may  be  thought 
that  they  can  make  a  lee  under  Chamber  and  Green  islands,  but  with  wind 
from  the  northeast  it  is  impossible* 

On  the  east  shore  of  Green  bay,  good  natural  harbors  can  be  found  at  Little 
and  Big  Sturgeon  bays,  Egg  harbor,  Fish  creek,  and  Horseshoe  island,  for  pro- 
tection during  the  northeasterly  gales. 

The  Peshtigo  Company  have  expended  large  sums  of  money  to  construct  a 
harbor  at  the  mouth  of  the  Peshtigo  river,  but  it  fails  to  meet  the  wants  of  the 
shipping  interests  in  that  locality  during  the  severe  autumnal  storms. 

The  bar,  about  one  mile  north  of  the  river,  extends  out  into  the  bay  about 
seven  miles  before  nine-feet  water  is  reached,  and  thus  cuts  off  vessels  from 
making  that  harbor  during  northeasterly  gales.  It  will  be  seen  by  a  glance  at  the 
map  that  a  vessel  desiring  to  make  the  harbor  during  a  heavy  blow  from  north- 
east or  east-northeast  would  be  compelled  to  run  down  below  the  point  of  the 
Peshtigo  bar,  and  then  haul  close  to  windward  to  make  the  harbor  at  all ;  a 
feat  very  difficult  for  the  best  navigators  to  perform.  There  are  120  miles  on 
the  west  shore  of  the  bay  without  any  harbor  whatever,  and  Menomonee  is  about 
half-way  between  Green  Bay  and  Esconaba,  and  a  central  point  for  a  harbor. 

Through  the  kindness  of  Mr.  E.  S.  Ingalls,  I  have  been  furnished  a  table 
showing  the  amount  of  business  done  at  the  mouth  of  this  river,  which  I  give 
in  this  report. 

Statement  o/lumher,  Sfc^  ihippedfrom  Menomonee  for  year  1867. 


Article. 

— < 


Qaantity. 


Value. 


Lumber 

Shingles 

Lath 

Pickets 

Square  timber,  hewn. 

BaUroad  tics 

Fiab 


Amount  exported. 


90, 000, 000  feet. 

25, 000, 000  feet. 

12, 000, 000  feet. 

J,  000, 000  feet 

2, 000, 000  feet. 

50. 000  feet. 

I,500bbl8, 


$1,080,000 
1,000,000 
48,000 
12,000 
300,000 
25,000 
15,000 


1,580,000 


Two  hundred  tons  mixed  merchandise,  valued  at  about  $400,000. 

The  number  of  arrivals  of  large  vessels  for  1867  were  400;  steamers,  176  ; 
transient  vessels,  25. 

There  are  also  three  tugs  plying  on  the  river  to  supply  the  wants  of  vessels^ 
and  towing  rafts,  &c. 

The  population  and  business  near  the  mouth  of  the  river  is  contained  in  thre© 
villages  :  Menekaunee  and  Marinette,  on  the  south  or  Wisconsin  side,  and  Me- 
nomonee, on  the  north  or  Michigan  side.  Menekaunee  is  in  the  town  of  Mari- 
nettCr  at  the  mouth  of  the  river,  directly  opposite  Menomonee.  Marinette  is  one 
mile  up  the  river.  Menomonee  is  on  the  neck  of  land  lying  between  Green  bay 
and  the  river ;  is  the  county  seat  of  Menomonee  county,  which  was  organized 
in  1863 ;  has  a  post  office,  two  hotels,  and  a  printing  office,  publishing  the 
Menomonee  Herald^  and  ten  steam  saw-mills.  The  entire  population  of  the 
three  villages  is  estimated  at  about  3,000  inhabitants. 

The  depth  of  the  river  at  the  entrance  is  only  six  feet,  and  but  few  vessels 
can  enter,  and  those  of  very  light  draught.  The  principal  business  done  on  the 
river  is  lumber,  all  of  which  is  shipped  to  Chicago  and  Milwaukee.  One  foundry 
and  a  door  and  sash  factory  are  now  in  progress  of  erection. 

To  improve  the  present  channel  of  the  river  is  impracticable,  on  account  of 
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the  shifting  sand-bar  across  it.  It  is,  therefore,  proposed  to  cut  across  the  neck  of 
land  between  Green  bay  and  Menomonee  river,  and  run  two  parallel  piers  on  a 
due  east  course  a  distance  of  1,375  feet  on  the  north  side,  and  1,275  feet  on  the 
south  side,  and  dredge  a  basin  inside  the  river  to  the  depth  of  twelve  feet,  aa 
shown  on  the  map  accompanying  your  annual  report. 

The  benefit  derived  from  such  improvement  would  be  the  general  commerce 
on  Green  bay  and  Lake  Michigan,  and  the  local  trade  of  Menomonee,  besides 
developing  the  resources  of  the  country  in  that  section  of  the  State,  and  making 
a  good  harbor  of  refuge. 

Estfmates  for  the  improvements,  as  above  described,  are  herewith  respectfully 
submitted. 

A. — Estimated  cost  of  one  crib,  32'X  25^x20' 

3,353  fe6t  square  timber,  12  inches,  at  24  cents  per  lineal  foot. . .  $804  72 

288  feet  3-inch  plank,  at  815  per  thousand 4  32 

3,938  pounds  iron  bolts,  at  10  cents  per  pound 393  80 

6  pounds  iron  spikes,  at  10  cents  per  pound 60 

89  cords  stone,  at  $10  per  cord 890  00 

10  cords  brush,  at  $2  50  per  cord 25  00 

Labor  of  framing  and  placing  3,353  feet,  at  24  cents  per  lineal 

foot 804  72 

2,923  16 
Add  ten  per  cent,  for  contingencies '. 292  31 

Total  cost 3,215  47 

\  :i : 

To  build  two  cribs,  32' X  25' X  20'  at  $3,215  47,  each $6,  430  94 


B. — Estimated  cost  of<me  crib,  32'  X  20'  X 17'. 

2,368  feet  12-inch  square  timber,  at  24  cents  per  lineal  foot $568  32 

288  feet  3-inch  plank,  at  $15  per  thousand 4  32 

3,554  poifnds  iron  bolts,  at  10  cents  per  pound 355  40 

6  pounds  iron  spikes,  at  10  cents  per  pound 60 

56  cords  stone,  at  $10  per  cord ' , 560  00 

6f  cords  brush,  at  $2  50  per  cord 16  88 

libor  of  framing  and  placing  2,368  feet,  at  24  cents  per  lineal 

foot 568  32 

2,073  84 

Add  ten  per  cent,  for  contingences 207  38 

Total  cost 2,  281  22 

To  build  84  cribs,  32' X  20' x  17'  at  $2,281  22,  each $191,622  48 

C. — Estimated  cost  of  close-piling  Q55  feet  to  protect  the  sides  of  the  cut  from 

abrasion. 

For  16,'375  feet  piles,  25  feet  long,  at  10  cents  per  lineal  foot ....  '  $1,  637  50 
For  1,310  feet  of  capping,  12  inches  square,  at  24  centb  per  lineal 

foot 314  40 

For  2,620  feet  of  stringers,  6  inches  by  12  inches,  at  12  cents  per 

lineal  foot 314  40 
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For  driving  720  pOee,  at  $2  each $1,  440  00 

For  65  cross-ties,  14  feet  long,  12  inches  square,  910  feet,  at  24 

cents  per  lineal  foot 218  40 

For  13,680  pounds  of  1^-inch  iron  holts,  30  inches  long,  at  10 

cents  per  pound 1,  368  00 

For  2,433  pounds  of  1  ^^Q-inch  iron  holts,  12  inches  long,  at  10  cents 

per  stringer 243  30 

For  framing  and  bolting  3,530  feet,  at  12  cents  per  lineal  foot. .  423  60 

5,359  60 

Add  10  per  cent  for  contingencies 595  96 

Total  cost Q,  555  56 


D. — EMtimated  cost  of  dredging  a  channel  250  Jeet  wide  to  a  depth  of  12  feet, 

Yoit  dredging  60,000  cnhic  yards  outside  the  point  to  sink  the 
cribs  and  open  a  channel  12  feet  deep,  at  50  cents 830,  000  00 

For  dredging  59,842  cubic  yards  inside  the  river  to  deepen  the 
channel,  at  30  cents  per  cubic  yard 17,  962  60 

Total  cost  of  dredging 47, 962  60 

To  build  2  cribs,  32'  X  25'  X  20',  as  per  estimates  A    6,  430  94 

To  build  84  cribs,  32'  X  20'  X  17',  as  per  estimates  B 191,  622  48 

To  build  6^5  feet  of  close  piling,  as  per  estimates  G    6,  555  56 

Total  cost  /. 'Z52,  571  58- 

Respectfully  submitted : 

WM.  T.  OASGRAIN, 
Assistant  and  Superintendent  of  Surveys, 


APPENDIX  B. 

Annual  report  upon  the  several  civil  toorks  under  the  charge  of  Brevet  Major 
General  T.  J.  Gram,  colonel  of  engineers,  for  the  fiscal  year  commencing  \st 
July,  1866,  and  ending  30th  June,  1867. 

I. — SbA-WALL  at  BUFFALO  HARBOR,  NEW  YORK. 

1.  This  work  was  commenced  several  3*ear8  since.  I  find  a  small  specific 
appropriation  of  $349  made  for  it  in  1863.  It  has  by  some  means,  but  how 
derived  I  do  not  know,  been  extended  from  the  south  pier  along  the  sandy 
shore  southeasterly  for  a  distance  of  5,400  feet ;  (sketch  A.)  The  design  seems 
to  have  been  to  make  this  construction  along  nearly  parallel  to  and  coextensive 
with  the  city  ship  canal  for  a  total  length  of  7,050  feet,  or  about  1^  mile. 
4,081  feet  is  built  with  a  coping,  1,319  is  built  without  the  coping,  and  founda- 
tion is  laid  without  anything  above  it  for  321  feet  more,  leaving  about  1,020 
feet  of  the  original  design  upon  which  nothing  has  been  done.  The  part  of  the 
wall  which  has  been  erected  under  the  late  Major  Tardy *8  charge  ia  much 
better  constructed  than  any  of  the  previous  work.  The  cross  section  of  the 
wall  is  here  shown.  The  foundation  rests  upon  clay,  underlying  the  sand  ;  the 
clay  is  met  nearly  at  the  level  of  the  lake  water ;  the  foundation  is  of  concrete, 
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made  of  cement  and  beach  gravel ;  tbe  wall  is  laid  upon  it  witb  rough  rubble 
Btoue  in  cement. 


The  coping  is  of  flat  stone,  hardi  j  as  wide  as  tbe  top  of  the  wall ;  tbe  land 
edge  of  the  coping  is  bolstered  up  on  '^  spalls,"  giving  the  top  of  the  coping  an 
incline  towards  the  lake.  In  those  parts  which  were  built  in  the  ficst  year  of 
tbe  construction,  the  mortar  is  seen  to  be  yielding  to  tbe  influence  of  tbe 
climate.  In  1864  there  was  a  specific  appropriation  of  837,500,  and  in  1866 
another  of  $31,000,  for  this  work. 

2.  Under  tbe  appropriation  of  1864,  the  late  Major  Tardy  commenced  opera- 
tions upon  the  sea-wall  in  October,  1864,  and  from  that  time  until  June  30, 
1866,  expended  $35,554  55, 

3.  The  operations  under  that  officer,  for  the  fiscal  year  commencing  July  1, 
1866,  were  as  follows:  Length  of  wall  laid  without  coping,  160  running  feet; 
laid  in  wall  above  foundation,  245  cubic  yards ;  laid  concrete  in  A)undation  upon 
which  no  wall  was  built,  221  cubic  yards.  Total  expenditure  in  this  fiscal  year 
for  wall  and  foundation,  $9,194  06 ;  made  up  of  materials  purchased,  $1,035  87  ; 
labor,  superintendent  and  foreman  included,  $6,345  12;  contingencies,  $1,813  07. 
•^  Hence,  up  to  the  termination  of  this  fiscal  year  there  has  been  expended  a 
total  of  $44,748  61,  This,  deducted  from  the  sum  of  the  appropriations  of  1864 
and  1866,  leaves  tbe  available  amount  to  carry  on  the  work  fot  the  fiscal  year 
commencing  July  1,  1867,  $23,751  39.  It  seems  that  the  late  Major  Tardy 
carried  on  the  work  not  by  contract;  but  as  the  law  of  1866  required  all  to  be 
done  by  contract  that  can  be  so  done,  it  strikes  me  that  the  balance  of  tbe  avail- 
able means  for  this  work  should  be  done  by  contract,  under  the  immediate  super- 
vision of  a  competent  inspector. 

4.  Amount  over  and  above  tbe  amount  on  hand  required  to  bo  appropriated 
to  complete  ihe  work  to  the  extent  of  the  original  design,  according  to  tbe  rate 
of  cost  of  the  wall  for  tbe  last  fiscal  year,  $46,920. 

I  have  not  thought  it  advisable  to  recommend  operations  on  this  wall  the  pres- 
ent season,  as  there  are  other  works  of  much  more  pi*actical  necessity  to  make 
preparation  for  at  Buffalo.  In  fact,  I  see  no  particular  necessity  of  extending 
this  wall  any  further  than  it  now  is.  It  would  be  well,  however,  to  complete 
tbe  parts  up  to  the  present  extent  of  the  foundation  which  has  been  laid. 

2.— Harbor  at  buffalo,  n.  v. 

This  work  was  placed  under  my  charge  by  orders  from  engineer  department, 
March  28  last.  After  carefully  examining  this  highly  important  harbor  I  sub- 
mitted a  special  report  upon  the  plan  which  I  thought  should  be  adopted,  to 
adapt  it  not  only  to  the  present  wants  of  commerce  especially  belonging  to  Buf- 
falo, but  likewise  to  the  future  enlarged  demand  of  the  lake  commerce  for  vessels 
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intendiDg  to  discharge  at  this  port  or  seeking  refuge  there  during  heavy  blows  so 
prevalent  at  that  end  of  the  lake.  (See  sketch  B.)  The  plan  proposed  consists 
of  the  following  items : 

1.  Repair  and  protect  the  existing  south  and  north  piers. 

2.  Extend  the  south  pier  three  hundred  to  six  hundred  feet  on  the  line  of  its 
present  direction. 

3.  Endeavor  to  obtain  the  consent  of  the  legislature  of  New  York,  during 
next  winter  session,  for  the  United  States  to  remove  two  hundred  or  four  hun- 
dred feet  of  the  south  end  of  Erie  Basin  breakwater. 

4.  Construct  a  breakwater,  B^  which  should  be  about  four  thousand  feet  long 
and  eight  feet  high  above  water.  This  would  stand  in  twentj-five  feet  water 
to  cover  the  hkrbor  from  the  prevailing  winds  and  secure  a  large  space  between 
it  and  the  shore  for  refuge. 

5.  To  make  examinations  and  a  report  in  full  for  opening  a  ship  channel  from 
the  lake,  at  what  is  denominated  "  South  cut,"  directly  to  the  Bufifalo  creek. 
The  reply  to  this  plan  from  the  engineer  department,  dated  July  0,  was  as 
follows:  The  department  inclines  to  the  approval  of  the  project  submitted  in 
your  It* port  of  the  20th  ultimo,  and  directed  operations  for  the  present  season  to 
be  confined  to  items  1,  2  and  3,  in  accordance  with  my  plan,  and  to  preparing  de- 
tailed plans  and  estimates  for  the  remaining  improvements  proposed  by  me. 

6.  Anticipating  the  approval  of  this  oh  some  other  plan,  I  found  it  necessary 
to  order  my  assistant,  Captain  F.  Harwood,  brevet  lieutenant  colonel,  to  make 
numerous  measurements  and  examinations  in  order  to  obtain  the  condition  of 
the  parts  of  the  piers  requiring  repairs,  many  lines  of  sounding  in  order  to^ 
obtain  an  exact  practical  idea  of  the  shape  of  the  bottom,  also  many  borings  in 
the  bed  of  the  lakfe  to  ascertain  the  nature  of  the  ground  upon  which  the  works 
are  to  rest.  All  these  data  it  was  necessary  to  obtain  in  order  to  intelligently 
draw  the  detail  plans  of  the  kind  of  construction,  and  before  knowing  what  was 
to  be  advertised  for  proposals  for  fiimishing  materials  and  doing  the  work. 

These  examinations  have  more  than  occupied  the  party  up  to  the  expiration 
of  the  fiscal  year  to  which  this  report  belongs.  I  have  no  doubt,  however/  that 
they  will  be  completed  in  season  to  enable  me  to  perfect  the  plans,  which  it  will 
take  time  to  do,  and  put  much  of  the  work  under  contract  the  present  season, 
so  that  materials  can  be  accumulated  and  the  work  vigorously  commenced  by 
the  spring  of  1868.  It  takes  a  long  time  to  collect  sufficient  materials  for  such 
an  extensive  work. 

The  amount  of  the  available  funds  for  this  work  at  the  close  of  the  fiscal  year 
was  $200,000,  nothiqg  having  been  expended  of  this  up  to  that  time. 

3. — ^Dunkirk  harbor,  new  vork. 

This  was  also  placed  under  my  charge  28th  March  last.  After  a  careful  ex- 
amination of  it,  aided  by  my  assistant.  Brevet  Lieutenant  Colonel  F.  Harwood, 
and  I  had  obtained  the  requisite  data,  I  submitted  a  special  report  .upon  the  plan 
which  I  thought  should  be  adopted,  June  20,  1867,  (see  sketch  C,)  and  which 
was — Ist.  To  commence  and  rebuild  upon  the  old  under-water  work,  which 
remains  as  a  foundation,  the  west  pier  P,  and  extend  the  work  quito  to  the 
beacon  light  2d.  Afterwards,  when  we  get  appropriation  sufficient  for  the 
whole  work,  to  commence  the  breakwater  B  and  complete  it.  Both  to  be  built 
of  thnber  cribs  and  timber  superstructure  filled  with  rubble  stone  and  planked 
over,  instead  of  a  superstructure  of  concrete  masonry.  These  views  were  ap- 
proved by  the  engineer  department  in  its  reply  June  22,  1867,  with  the  excep- 
tion thatjt  preferred  20  to  18  feet  for  width  of  the  breakwater.  I  shall  give  to 
it  a  thickness  of  ^20  feet.  The  working  plans  and  bills  of  materials  in  detail 
were  made  for  P,  and  the  materials  and  labor  for  classes  for  each  were  adver- 
tised for  proposals.     The  proposal  came  in  and  the  contracts  have  been  made. 
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The  coit  of  P,  as  per  the  contract,  augmented  hy  10  per  cent. 

thereon  for  contingencies,  will  be $37,  439  00 

The' cost  of  constructing  the  breakwater  B,  according  to  prices  in 

contract  for  P,  including  10  per  cent,  for  contingencies,  will  be . .  1 11, 145  00 

Total  cost  of  P  and  B 148,  584  00 

The  amount  available  of  the  appropriation  for  this  at  expiration 

of  the  fiscal  year  in  Question 100,  000  00 

Required  yet  more  to  be  appropriated  to  complete  the  plan 48,  584  00 

Owing  to  the  long  time  necessary  after  a  contract  is  made  to  accumulate  suffi- 
cient quantity  of  materials,  not  more  than  300  feet  of  P  can  be  put  in  this  season. 

4. — Erik  harbor,  Pennsylvania — (Sketch  D.) 

At  the  close  of  the  fistjal  year,  June  30,  1866,  there  had  been  expended  out 
of  the  $15,000  allotted  to" this  work  from  the  general  appropriation  of  1864,  not 
requiring  advertising  for  proposals  for  material  and  labor,  in  repairs  of  the  old 
north  and  south  piers  only,  $5,854  36.      Up  to  that  time  this  was  all  that  was 
needed  to  be  done  in  repairs  of  the  old  work,  exclusive  of  the  east  breakwater. 
In  my  inspection  in  the  fore  part  of  June  last,  I  found  that,  since  those  repairs 
were  made,  several  other  holes  and  breaches  had  occurred  in   the  under-water 
old  timber  work,  and  the  stones  fallen  out  into  the  harbor,  caused  by  the  old 
wooden  pins,  with  which  the  timbers  were  bolted,  being  cut  off  by  the  action  of 
the  sand  as  if  they  were  sawed,  and  by  bad  framing  otherwise.     To  make  the 
repairs  required  to  stop,  .effectually,  these  holes,  and  to  replace  all  decayed  tim- 
ber in  both  of  the  old  piers,  will  require  about  $10,000. 
Again,  see  on  the  sketch  the  line  of  old  breakwater,  constructed 
under  the  direction  of  Major  Maurice,  corps  of  engineers,  many 
years  a^o,  extending  from  south  pier  to  snore.     1  have  had  this 
thoroughly  examined  during  this  last  fiscal  year,  and  we  find 
that  there  is  a  portion,  commencing  at  the  pier  and,  going  to- 
wards the  shore,  of  705  running  feet,  in  which  all  the  crib- work 
seems  to  have  been  swept  away,  except  some  of  the  piles. 
The  average  depth  of  water  aloiig  this  is  about  four  feet,  and 
if  this  part,  be  rebuilt,  it  should  be  raised  to  a  height  of  four 
timbers  above  water,  filled  with  stones,  and  planked  over,  and 
should  be  twelve  feet  wide,  which,  at  $20  71  per  running  foot 
of  pieri^g,  including  ten  per  cent,  for  contingencies,  would  coat     $13,  408  00 
The  remaining  part  of  this  breakwater,  (779  running  feet,)  as  we 
go  towards  the  shore,  shows  a  width  of  eight  feet,  and  pladng 
the  old  timbers  in  place  upon  which  we  could  build  a  new  work 
eight  feet  wide  and  three  timbers  above  water,  and  drift-bolt 
the  new  down  to  the  old  under-water  timbers,  fill  with  stones, 
and  plank  over.     This  repair  would  average  five  timbers  in 
height,  two  below  and  three  above  water,  which,  at  $12  62  per 
running  foot  of  piering,  including  ten  per  cent,  for  contingen- 
cies, would  cost 9,  831  00 

It  would  also  require  a  brush,  stone,  and  timber  construction  to 
close  the  space  between  the  inner  extremity  of  this  breakwater 
and  the  shore,  which  would  cost  about : . .  500  00 

Total  cost  of  re-establishing  the  old  breakwater $22,  739  00 
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In  regard  to  the  old  line  of  west  breakwater  seen  on  the  sketch,  the  sand  has 
filled  m  do  much  between  it  and  the  lake  that  there  is  no  necessity  of  rebuilding 
that  work. 

We  thus  have  an  estimate  for  the  thorough  repair  and  completion  of  all  the 
harbor  works  to  the  amount  of  $33,739.  This  will  have  to  be  appropriated  to 
accomplish  all  these  repairs.  The  plan  decided  upon  for  the  improvement  of 
this  harbor,  under  the  appropriations  of  186G  and  1867,  was  to  extend  the  north 
pier  500  feet  out  into  thirteen  feet  depth  of  water  below  lowest  stage,  and  to 
dredge  out  the  whole  space  between  the  piers  called  the  outer  bar,  so  as  to  allow 
a  unSbrm  depth  over  ^hat  space  of  twelve  feet  below  lowest  known  stage.  The 
amount  of  these  two  appropriations  was  §61,961,  and  required  to  be  expended 
unHer  contract  to  the  lowest  responsible  bidder.  Considerable  time  was  neces- 
sarily consumed  for  making  the  contracts  before  we  could  begin  the  actual  work 
at  the  harbor.  On  about  the  20th  March,  1867,  the  contracts  were  made,  and 
from  that  time  to  June  30,  1867,  there  was  expended  $6,214  91.  The  cost  of 
extending  the  north  pier,  including  ten  per  cent,  for  contingencies,  will  be 
$34,339.  Hence  there  will  bereft  available  out  of  those  appropriations,  for 
dredging  and  other  purposes,  $27,622. 

This  is  one  of  the  harbors  which  I  reported  February  1,  1867,  as  being 
worthy  of  improving  to  a  condition  of  allowing  vessels  of  fourteen  feet  draught  at 
all  times  to  enter  and  depart,  and  I  now  give  the  estimate  of  the  additional 
appropriation  required  to  be  made  to  all  former  appropriations  for  attaining  this 
object,  including  ten  per  cent,  for  contingencies,  $35,000. 

Dredging  outer  bar — ^This  was  begun  on  the  16th  day  of  April,  1867,  and 
daring  the  remainder  of  that  month  1,878  cubic  yards  were  raised  and  damped. 
From  that  time  to  30th  June,  1867,  (end  of  fiscal  year,)  no  more  was  done,  be- 
cause of  the  stipulation  in  the  contract  that  no  dredging  of  the  outer  bar  should 
be  done  in  advance  of  the  progress  of  the  extension  of  the  north  pier.  The ' 
dredging  will  be  resumed  and  carried  on  in  accordance  with  this  stipulation. 

5. — CoNNEAUT  HABBOR,  OHIO — (Sketch  E.) 

The  appropriations  of  186i6  and  1867  for  this  amounted  to  $30,513,  both  re- 

Suiring  to  be  done  under  contracts  which  were  made  October  1, 1866 ;  and  during 
be  fiscal  year  in  consideration  there  was  expended  to  June  30, 1867,  $3,134  81 ; 
leaving  July  1,  1867,  available,  $27,378  19.  The  plan  fixed  upon  for  the  im- 
provement was  to  thoroughly  repair  the  old  piers,  and  extend  the  west  pier 
into  twelve  feet  water,  and  dredge  the  interior  between  the  piers  and  outer  bar  to 
obtain  twelve  feet  water  throughout  at  low  stage.  The  cost,  according  to  the  con- 
tract of  the  thorough  repairs  of  the  old  piers,  including  the  building  up  of  the 
breached  flaring  130  feet  of  east  pier  on  a  straight  course  for  the  same  extent  out 
into  the  lake,  will  be  $9,064,  including  10  per  cent,  for  contingencies. 

I  advertised  May  17,  for  proposals  for  dredging  A  very  high  single  bid  was 
received  at  $1  25  per  yard,  owing  to  doubts  entertained  upon  the  character  of 
the  earth  to  be  dredged,  atid  the  bottom  upon  which  the  extension  of  the  west 
pier  for  350  feet  is  to  be  built.  I  had,  after  1  inspected  the  work,  1st  June  last, 
borings  made  into  the  bottom.  The  auger  penetrated  to  rocks,  showing  a  regu- 
lar dip  to  the  northward  of  7.7  feet  in  360  feet,  or  a  dip  of  one-fourth  of  an 
inch  vertical  to  one  foot  horizontal.  But  in  no  place  did  we  strike  rock  imtil 
we  had  descended  more  than  twelve  feet  below  low-water  stage.  Sand  is  the 
material  to  be  dredged,  and  at  the  proposal  1  received^  ($1  25  per  yard,)  the 
total  dredging  contemplated  in  outer  bar  would  cost,  including  10  per  cent,  for 
contingencies,  $10,265. 

I  considered  that  bid,  based  upon  a  different  view  entertained  by  the  bidder 
fsom  my  own  concerning  the  character  of  the  bottom,  unreasonably  high.  I 
have  therefore  not  made  a  contract  for  the  dredging,  but  concluded  postponing 
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the  matter,  and  advertising  again  for  dredging,  at  the  same  time  of  advertising 
for  the  materials  and  work  for  the  extension  of  the  west  pier  to  be  done  next 
season  to  the  extent  proposed,  should  Congress  make  the  necessary  appropria- 
tionb.  ,  The  cost  of  the  dredging  to  place  the  cribs,  and  for  the  bar  an3  interior, 
ought  not  to  exceed  $6,181 ;  the  cost  of  the  extension  of  the  pier,  $22,771, 
including  10  per  cent,  for  contingencies.  We  therefore  find  that  in  addition  to 
the  appropriations  of  1866  and  1867,  we  shall  need  an  appropriation  to  complete 
the  work  to  the  extent  and  capacity  planned  for,  of  $10,638. 

6. — Ashtabula  harbor,  ohio — (Sketch  F.) 

The  two  appropriations  for  this  in  1866  and  1867  amounted  to  the  sum  of 
$'?8,708  32.  The  plan  adopted  for  this  was  to — 1.  Thoroughly  repair  both  of 
the  old  piers.  2.  And  to  extend  them  to  twelve  feet  water  into  the  lake  in  par- 
allel lines,  doing  away  with  the  flare.  3.  To  dredge  between  old  piers  and  the 
extension  so  as  to  obtain  twelve  feet  water  throughout  below  lowest  stage. 

Contracts  were  made  for  materials  and  labor  for  item  1,  about  the  1st  October, 
1866,  and  thorough  repairs  of  the  old  piers  upon  the  estimate  of  materials  and 
labor  for  the  work  first  made  will  cost,  including  10  per  cent,  for  contingencies, 
$11,838;  and  at  the  close  of  the  fiscal  year  ending  30th  June,  1867,  there 
bad  been  expended  $5,944  03,  leaving  1st  July,  1867,  a  balance  on  hand  of 
$72,764  29. 

From  the  survey  made  by  W.  T.  Casgrain,  under  the  direction  of  the  super- 
intendent lake  survey,  in  May,  1865,  upon  which  plans  and  estimates  for  the 
improvement,  items  2  and  3,  were  based,  we  inferred  that  we  should  havo  to 
'dredge  in  shale  rock  between  the  piers,  also  on  the  outer  bar,  in  order  to  obtain 
twelve  feet  water  below  low  stage.  Much  time  was  spent  in  studying  plans  and 
estimating  for  such  a  condition  of  the  bottom,  and  it  was  upon  that  condition  that 
I  made  my  estimate  upon  which  Congress  appropriated  in  1867,  and  that  item 
3  was  advertised  for  proposals  May  17,  1867.  The  lowest  (and  there  was  only 
one)  bid  was  for  the  sand  $1,  and  for  shale  $2  75,  if  no  blasting  was  required  ; 
but  if  blasting  was  required.  $4  50  per  yard.  These  conditions  vitiated  the 
bid,  and  in  my  inspection  in  the  fore  part  of  June,  coming  to  the  opinion  that 
there  was  no  evidence  of  rock  exterior  to  the  old  piers  that  would  require  dredg- 
ing, I  ordered  borings'  to  be  made  to  test  the  question.  Tiiese  borings  show- 
that  we  shall  not  come  to  rock,  but  be  in  sand  for  the  whole  depth  of  twelve  feet 
below  low  stage,  from  A  in  the  sketch  for  450  feet  out  to  the  twelve  feet  depth 
of  water  in  the  lake. 

But  from  the  point  A,  as  we  go  interior  for  565  feet  we  come  to  rock  that 
will  have  to  be  dredged  to  obtain  twelve  feet  water  for  the  harbor  between  the 
old  piers.     This  rock  is  overlaid  with  sand  and  gravel. 

Now  I  dare  not  dredge  the  interior  harbor  close  up  to  the  piers  to  twelve  feet 
depth  for  fear  of  undermining  these  old  structures.  I  think  they  were  mostly 
laid  upon  the  sand  without  dredging  to  pose  them  upon  tlie  rock.  But  I  think 
we  can  safely  make  a  channel  sixty  feet  wide  in  the  middle  of  the  water-way 
to  the  required  depth  without  undermining,  and  as  the  new  extensions  are  to  be 
laid  on  a  level  bottom,  twelve  feet  water,  we  can  dredge  the  whole  space  between 
them  on  the  outer  bar  to  the  required  depth.  The  interior  dredging  to  sixty  feet 
width  will  be  sand,  2,763  cubic  yards;  gravel.  627  cubic  yards,  and  rock  3,892  cubic 
yards.  The  exterior  dredging,  including  dredging  to  lay  the  piers,  will  be  sand, 
5,880  cubic  yards.  Since  ihe  examination  I  instituted  was  made,  in  June  last,  entire 
new  plans  and  estimates  have  had  to  be  made  difPering  considerably  from  those 
made  upon  Mr.  Casgrain's  survey.  I  estimated  upon  the  new  survey  the  pro- 
posed extension  of  both  piers  to  cost,  including  10  per  cent,  for  contingencies, 
$38,526 ;  and  the  dredging  inside  of  the  piers,  and  to  place  the  cribs  and 
to  remove  the  outer  bar,  including  10  per  cent,  for  contingencies,  $18,851: 
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hence  after  repairing  old  work,  item  I,  extending  the  piers  by  new  work,  item 
2,  and  dredging,  item  3,  we  shall  probably  have  left  about  $3,569,  requiring 
no  further  appropriation  to  be  made  for  this  work. 

7. — Grand  river  harbor,  ohio — (Sketch  G.) 

This  harbor  was  commenced  to  be  repaired,  under  the  appropriation  of  1864, 
upon  the  allotment  of  $10,000  at  first;  afterwards  increased  to  $24,453  24,  out 
of  the  general  appropriation  for  repairs  and  preservation  of  lake  harbors,  works 
not  requiring  to  be  dooe  by  the  lowest  bidder  after  advertising  for  materials  and 
labor. 

There  was  a  difference  of  opinion  as  to  the  manner  and  plan  of  repairing  this 
work.  I  recommended  that  as  the*  old  flaring  part  of  the  west  pier  from  **X*' 
out  to  "Y"  was  breached  and  much  of  it  gone,  it  would  be  best  to  repair  that 
pier  out  to  "X,"  and  thence  carry  a  work  straight  out  parallel  with  the  old  east 
pier  for  an  equal  extent  of  the  flare.  I  was  overruled  in  this  and  ordered  to 
repair  the  whole  quite  out  to  "Y,"  and  to  repait  the  whole  of  the  east  pier 
which  was  done,  costing  $24,453  24 ;  all  this  out  of  the  appropriation  of 
1864.  Of  this  amount  there  was  expended  in  the  fore  part  of  the  fiscal  year 
commencing  July  1,  1866,  $8,443  60,  and  the  completion  of  the  repairs  of  the 
old  pier  to  their  outer  extremities  has  been  accomplished. 

Believing  that  we  could  remedy  the  evil  of  the  flare  by  extending  out  the 
east  pier  by  a  new  construction  in  a  parallel  direction  with  "X  Y,"  I  made 
plans  and  estimates  for  doing  so,  and  the  sum  asked  for  was  appropriated  23d 
June,  1866,  to  the  amount  of  $22,111  80. 

I  was  also  overruled  in  my  recommendation  as  to  the  direction  of  extending 
the  east  pier,  and  required  to  make  another  survey,  &c.  which  I  made  in  the 
winter  of  1S67  on  tne  ice.  The  result  of  this  survey  confirmed  me  in  the 
opinion  that  the  best  plan  was  to  extend  the  east  pier  from  '*E"  to  "E'"  around 
parallel  to  **X  Y"  of  the  west  pier. 

The  engineer  department,  however,  took  a  different  view  upon  the  question 
and  ordered  me  to  extend  from  *'E"  straight  out  on  the  prolongation  of  the  old 
direction  of  the  east  pier,  and  called  for  an  additional  Appropriation  of  $60,000, 
which  was  made  by  act  approved  March  2,  1867,  thus  making  available  the 
appropriations  of  1866  and  1867  for  the  extension  of  the  east  pier,  and  any 
other  improvements  that  may  be  required  for  this  work  the  sum  of  $84,453  24. 
The  work  of  extension  was  put  under  contracts,  materials  and  labor,  about 
20th  March,  1867.  Since  that  time  and  up  to  the  close  of  the  fiscal  year  ending 
30th  June,  1867,  there  has  been  expended  out  of  this  ($84,453  24)  the  sum  of 
$3,143  02,  leaving  available  at  the  end  of  that  fiscal  year  $81,310  21.  The 
coat  of  extending  the  east  pier  three  hundred  and  twenty  feet  will  be,  a^cord- 
mg  to  the  contract,  including  10  per  cent,  for  contingencies,  $21,631;  and 
after  this  is  done  we  shall  have  the  probable  available  sum  for  future  im- 
provements of  this  harbor,  (in  dredging  probably,)  $33,040  30,  requiring  no 
further  appropriation  at  present. 

8.— Cleveland  harbor,  ohio— (Sketch  H.) 

The  sum  allotted  from  the  appropriation  of  186  i  for  the  repairs  of  this  work 
WIS  $20,000.  A  less  sum  than  this  from  that  appropriation,  however,  has 
been  applied  to  its  repairs,  being  only  $12,310  79.  Or  this  during  the  fiscal 
year  commencing  July  1,  1866,  and  ending  June  30,  1867,  there  was  expended 
$1,949  27. 

Inasmuch  as  the  principal  part  of  the  east  pier  had  been  monopolized  by  a 
railroad  company,  it  was  decided  by  orders  from  the  engineer  department  that 
no  repairs  should  be  done  to  the  east  pier  at  the  expense  of  the  United  States. 
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In  my  former  reports  I  have  fully  set  forth  the  uses  and  abuses  of  this  pier,  all 
of  which  still  continues,  and  in  consequence  the  old  pier  is  fast  going  to  de- 
struction. The  plan  for  enlarging  this  harbor  was  settled  upon,  consisting  in 
an  extension  of  both  piers  out  into,  the  lakje  as  shown  in  the  sketch  in  red  ;  and 
for  this  purpose  an  appropriation  was  made  by  act  approved  23d  June,  1866, 
of  $59,806. 

The  contracts  for  the  extension  were  made  about  the  10th  of  October,  1866, 
for  materials  and  labor,  and  for  the  execution  of  the  work.  During  the  fiscal 
year  ending  June  30,  1867,  there  has  been  expended  out  of  the  appropria- 
tion, principally  fo^  materials,  88,215  55.  Making  an  expenditure  out  of  this 
and  of  the  appropriation  of  1864,  during  the  fiscal  year  commencing  July  1, 

1866,  and  ending  June  30,  1867,  of  $10,164  82.  The  amount  available 
July  1, 1867,  frojn  the  appropriation  of  1866,  was,  therefore,  $51,590  45.  The 
cost  of  the  extension  of  the  piers,  according  to  the  plan  and  upon  the  contracts 
made  will  be,  including  ten  per  cent,  for  contingencies,  $63,497.  Required, 
therefore,  to  complete  the  present  plan,  an  additional  appropriation  of  83,691. 

This  is  one  of  the  harbors  recommended  in  my  report  of  February  1, 1867, 
as  entitled  to  the  consideration  of  being  improved  to  the  condition  of  allowing 
vessels  of  fourteen  feet  draught  to  enter  and  depart'  at  all  times.  Should  this^ 
enlargement  of  capacity,  which  is  highly  desirable,  be  ordered,  there  will  be 
required  for  this  purpose  another  additional  appropriation  of  838,622. 

9. — Black  river  harbor,  ohio — (Sketch  [.) 

During  the  fiscal  year  commencing  Ist  July,  1866,  and  ending  30th  June, 

1867,  there  was  expended  in  th,e  completion  of  the  repairs  of  both  of  the  old 
piers,  thoroughly,  to  their  outer  extremities,  the  sum  of  810,334  88.  This  waa 
all  from  the  appropriation  of  1864.  In  a  year  or  two  hence  there  will  probably 
be  required  an  expenditure  for  stopping  holes  that  may  develop  themselves  in 
the  old  under-water  work  of  west  pier  of  some  few  thousands  of  dollars.  The 
rebuilding  of  the  outer  extremity  of  the  east  pier  has  much  improved  the  depth 
over  the  outer  bar  and  restored  the  harbor  to  a  condition  of  usefulness.  The 
appropriation  made  in  1866  of  $10,000  for  this  work  is  still  available  for 
the  future  repairs  above  alluded  to. 

10. — Huron  harbor,  ohio — (Sketch  J.) 

By  act  approved  June  23,  1866,  there  was  iappropriated  for  this  work  the 
sum  of  839,000.  The  plan  decided  upon  was  to  thoroughly  repair  both 
piers,  including  building  up  the  cribs  that  had  been  swept  away  from  the  ex- 
tremity of  the  east  pier.  After  duly  advertising,  contracts  were  entered  into 
for  materials  and  work  for  this  purpose  about  the  3d  of  October,  1866 ;  the 
timber  was  all  to  have  been  delivered  by  the  10th  of  June,  1867.  The  con- 
tractor failed.to  furnish  all,  and  the  difficulty  was  made  good  by  advertising 
anew,  and  a  contract  was  made  for  it  with  the  lowest  responsible  bidder  on  the 
22d  of  June,  1867.  The  percentage  already  retained  from  the  first  contractor 
was  more  than  sufficient  to  make  good  all  loss  to  the  work  by  this  failure.  The 
amount  expended  out  of  the  above  appropriation  during  the  fiscal  yiear  com- 
mencing the  1st  of  July,  1866,  and  ending  the  30th  of  June,  1867,  was 
810,960  24,  leaving  on  the  Ist  of  July,  1867,  available,  828,039  76.  The 
cost  of  the  repairs  according  to  the  contracts,  including  ten  per  cent,  for  con- 
tingencies, will  be  about  825,070  15,  which  is  less  than  the  appropriation  by 
813,^29  85,  No  additional  appropriation  will  therefore  be  required  for  this 
work. 
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11. — Vermillion  harbor,  ohio — (Sketch  K.) 

The  amonnt  appropriated  for  the  repairs  of  this  harbor  by  act  approved  June 
23,  1866,  was  815,315  74.  The  piers  were  much  dilapidated,  and  seven  cribs, 
of  the  lake  extremity  of  the  east  pier  have  been  breached  away.  The  plan  was, 
to  rebuild  these  cribs  for  their  whole  width,  and  for  the  superstructure  that  was 
to  be  rebuilt,  to  make  it  12  feet  wide  above  water,  and  ballast  by  filling  with 
stone  and  planking  over.  Contracts  for  the  material  and  labor  were  made  on 
the  10th  and  20th  of  October,  1S66.  The  amount  expended  to  June  30,  1867, 
was  311,987  16,  leaving  on  hand  July  1,  1867,  only  §3,328  58.  The  total 
cost  of  thoroughly  repairing  the  piers,  including  ten  per  cent,  for  contingencies, 
will  be  321,827,  costing  considerably  more  than  was  estimated  previously  to 
the  appropriation  being  made.  More  work,  however,  will  have  to  be  done  before 
exhansting  the  appropriation  than  was  originally  estimated  for. 

The  first  examination  was  made  as  well  as  it  could  be  under  the  circumstances, 
bnt  other  damages  have  been  found,  by  a  more  critical  examination,  in  the  old 
under-water  west  pier;  and,  since  stopping  a  400  feet  breach  in  west  pier,  a  cut- 
ting away  of  the  shore  at  the  inner  extremity  has  occurred,  requiring  much 
work  to  secure  the  pier  there  against  destruction,  an  additional  sum,  either  by 
.  special  appropriation  or  out  of  the  general  fund  for  **  repairs  and  preservations," 
to  the  amount  of  86,511.  With  this  I  think  we  can  have,  before  the  expiration 
of  the  present  summer,  the  work  fully  repaired.  But  if  this  is  put  off  to  another 
season  it  will  probably  cost  much  more,  owing  to  the  breaches  that  will  occur 
duiing  the  coming  winter. 

12. — Sandusky  city  harbor,  ohio — (Sketch  L.) 

For  this  there  was  appropriated  by  act  of  June  23,*  1866,  the  sum  of  §38,580 
The  plan  decided  upon  was  not  at  first  to  construct  the  side  piers  P  P  seen  on 
the  sketch,  but  to  dredge  a  channel  400  feet  wide  across  the  narrow  outer  bar  to 
a  depth  of  12  feet  below  the  lowest  known  stage,  and  wait  for  the  effects  upon 
il,  and  afterwards  to  decide  whether  the  piers  would  be  necessary.  Accordingly, 
after  duly  advertising  for  proposals,  a  contract  was  made  for  the  dredging  on 
the  12 ih  day  of  October,  1866,  to  commence  with  one  dredge  as  soon  as  the 
weather  would jpermit.  The  weather,  however,  did  not  allow  of  dredging  in  that 
exposed  place  before  the  expiration  of  the  fiscal  year,  June  30,  1 367.  The 
amount  expended  to  June  30,  1867,  was  only  $2  10,  1  aving,  July  1,  1867, 
available,  $38,577  90,  and  no  additional  appropriation  needs  to  be  made  for  this 
until  after  the  effects  following  the  dredging  may  show  the  necessity  of  further 
appropriations. 

13. — Survey  and  improvemexNT  of  sandusky  river,  ohio. 

(See  map  of  this  river,  engineer  department.) 

By  act  approved  June  23, 1866,  kn  order  was  made  for  a  survey  of  Sandusky 
river,  with  a  view  of  plans  and  estimates  for  its  improvement.  In  October, 
1866, 1  had  the  survey  commenced,  knd  completed  in  December  following,  cost- 
ing in  all  ^for  the  survey)  $468  90.  This  was  defrayed  out  of  the  appropria- 
tion for  "  examinations  and  survey  on  the  northwestern  lakes."  The  maps  of 
the  survey  were  forwarded  to  the  engineer  department,  with  a  report  containing 
an  estimate  for  improving  by  dredging  between  the  town  of  Frt5mont,  Ohio,  and 
the  Sandusky  bay,  December  4,  1866.  The  total  amount  of  dredging  estima- 
ted for  the  improvement  of  the  river  in  seven  different  places  was  185,075  cubic 
yards  sandy  earth  to  be  excavated,  so  as  to  give  a  12  feet  channel  fn>m  160  to 
200  feet  wide  at  the  various  places.  By  act  approved  March  2,  1867,  the  sum 
appropriated  for  the  improvement  was  $20,000.     In  May  following  advertise- 
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ments  were  issued  for  proposals  to  do  the  work.  A  favorable  contract  was 
made  for  it,  as  far  as  we  have  or  shall  obtain  the  means,  June  5,  1867.  The 
amount  expended  on  the  improvements  to  June  30,  1867,  was  $7  60,  leaving 
amount  available  July  1,  1867,  $19,992  40.  At  the  prices  in  the  contract  the 
improvement  of  all  the  places  will  cost,  including  ten  per  cent,  for  contingencies, 
854,967.  Hence  to  complete  the  work  upon  this  plan  for  the  improvement  we 
should  require  an  additional  appropriation  of  $34,967. 

14. — ^Toledo  harbor„ohio — (Sketch  M) 

By  acts  of  June  23  and  March  2,  1867,  the  sums  appropriated  for  this  im- 
provement amounted  to  $40,000.  The  plan  decided  upon  for  this  improvement 
was  to  dredge  the  channel  to  a  width  of  200  feet  and  to  a  depth  of  12  feet 
below  the  lowest  stage  from  buoy  No.  1  to  buoy  No  7  seen  on  the  sketch,  an 
extent  of  4,800  feet.  Advertisement  was  published  inviting  proposals  August 
15,  and  a  contract  was  made  October  12,  1866,  to  commence  the  dredging  and 
continue  it  during  that  fall,  weather  permitting.  But  the  weather  did  not  allow 
dredging  to  be  done  so  late  in  that  season.  In  the  winter,  taking  advantage  of 
the  ice,  range  signals  were  erected  so  as  to  guide  the  dredge  in  its  work.  The 
dredging  commenced  the  27th  of  March,  1867,  and  up  to  the  end  of  the  ^scal 
year  (June  30,  1867)  16,236  cubic  yards  were  raised  by  one  dredge,  tugged 
away,  and  dumped.  The  actual  number  of  working  hours  of  the  dredge  was 
425.  The  number  of  days  on  which  the  dredge  was  prevented  by  bad  weather 
from  working  full  work  (ten  hours)  was  47,  and  by  the  breaking  of  the  ma- 
chinery, was  16.  Amount  expended  on  the  work  during  the  fiscal  year  ending 
June  30,  J  867,  $4,564  62,  leaving  available  July  1,  1867,  $35,435  38. 

I  do  not  think  it  advisable  to  ask  at  present  fn*  an  additional  appropriation 
to  be  expended  in  this  particular  direction,  from  the  mouth  of  the  river  making 
such  a  short  turn. 

For  so  important  a  commercial  place  as  Toledo  is,  and  for  its  future  growth  of 
commerce,  the  improvement  should  be  one  commensurate  with  the  coniijierce  of 
the  place,  and  should  be  made  upon  a  scale  and  direction  adapting  it  for  refuge 
for  vessels  passing  up  and  down  the  lake  in  all  weather. 

This  is  one  of  the  harbors  I  recommended  in  my  report  of  Ist  February, 
.1867,  as  worthy  of  being  made  so  a  vessel  drawing  fouiteen  feet  could  enter  and 
depart  at  all  times,  and  estimated  that  it  would  cost  $469,664.  'This  contem- 
plated a  channel  300  feet  wide.  The  plan,  however,  for  making  this  one  of  the 
very  best  improvements  would  be  to  prolong  the  river  straight  from.  A  out  to  the 
fifteen-feet  water  in  the  lake,  in  the  direction  of  the  red-arrow  line  seen  on  the 
sketch,  and  dredge  a  channel  200  feet  wide,  which  would  be  alDout  four  miles 
long,  and  to  a  depth  of  fifteen  feet,  using  the  materials  to  make  the  canal  banks, 
that  should  rise  five  feet  above  water  and  dike  the  sides.  But  to  obtain  a  close 
estimate  of  the  cost  of  such  a  work,  it  would  require  a  previous  examination 
and  survey,  with  borings  along  the  line.  From  my  personal  knowledge  of  the 
Maumee  river,  for  the  canal  and  adjacent  ground,  every  inch  of  which  I  have 
been  over,  I  am  satisfied  the  material  to  be  dredged  would  be  highly  Tavorable 
for  such  a  work,  and,  what  is  quite  as  important,  that  the  force  of  the  out-flow 
of  the  Maumee  river  would  ever  keep  the  canal  free  from  deposits.  '  I  do  not 
think  a  better  application  of  a  few  hundred  dollars  of  the  appropriation  for 
"examinations  and  survey  of  i^e  northwestern  lakes''  could  be  made  than  to 
apply  it  to  the  examination  for  the  improvement,  herein  suggested,  through  the 
Maumee  bay. 

By  order  of  the  chief  engineer,  in  1863  and  1864  I  made  complete  surveys 
and  a  detailed  report,  and  selected  sites  for  the  temporary  works  for  military- 
defences  of  the  harbor.  These  surveys  show  that  the  defence  of  the  bay  is 
easy,  and  may  be  made  very  perfect. 
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16, — Monroe  harbor,  Michigan — (Sketch  N. ; 

By  act  approved  23(1  June,  18G6,  there  was  appropriated  for  this  work 
$31,015  27.  The  plan  adopted  for  its  repairs  wa?,  Ist,  to  rebuild  the  outer 
breach  part  of  south  pier,  and  to  j-cpair  the.  decayed  and  broken  portion  of  the 
inner  parts  of  that  pier ;  2d,  to  repair  the  west  pier  thoroughly  ;  3d,  to  construct 
a  new  work  of  300  feet  in  length  to  connect  the  inner  part  of  the  west  pier  with 
shore,  to  stop  a  dangerous  breach  that  had  been  opened  here  in  the  side  of  the 
canal,  allowing  sand  to  be  driven  through  from  the  lake  beach  into  the  harbor 
at  every  blow  from  the  northeast. 

It  required  mach  labor  in  making  measurements  and  plans  and  bills  of  ma- 
terials lo  fit  everything  to  the  old  work.  Barings  were  made  to  determine  how 
to  place  the  construction  of  the  new  work,  (item  3.)  After  duly  advertising. 
inviting  proposals,  contracts  were  made  2d  October,  186(),  for  the  material  add 
for  doing  the  work.  The  delivery  of  materials  and  doing  the  work  were  pushed 
through  the  winter,  and  the  energetic  contractor,  W  H.  Molt,  taking  advantage 
of  the  favorable  condition  of  the  ice  which  covered  the  harbor,  all  the  exterior 
ander-water  work  of  item  1  was  securely  put  in  before  the  spring  thaw  came. 

Up  to  the  end  (30lh  Jane,  18G7)  of  the  fi:«cal  year  ihere  had  been  expended 
$6,7(50  06,  leaving  available  1st  July,  1867,  $24  255  21.  By  the  price  in  the 
contracts,  the  cost  of  completing  all  the  item;*,  1, 2,  3,  including  ten  percent,  for 
contingencies,  is  S12,484  36, having,  nfcer  completing  items  1,  2,  3,  $12,770  65, 
which  can  be  applied  to  the  harbor  hereafter,  as  circumstances  may  develop. 
No  additional  appropriation  seem*  necessary  to  be  asked  for  at  present  for  this 
work. 

16. — St.  CLAIR  FLATS,  MICHIGAN — (Sketch  O.) 

By  act  of  23d  June,  1866,  and  of  2d  March,  1867,  there  Were  sums  appro- 
priated for  this  improvement  amounting  to  $230,000  ;  and  by  the  last  of  said 
acts  Congress  fixed  the  plan  to  be  followed  for  the  improvement,  to  consist  of  ' 
a  straight,  direct  ehip  canal  from  sufficiently  deep  water  at  the  mouth  of  the 
south  pass  of  the  St.  Clair  river,  t'^rough  the  shoal,  to  sufficiently  deep  water 
in  Lake  St.  Clair,  an  extent  of  about  one  and  a  half  mile;  the  canal  to  be  300 
feet  wide  in  ihe  clear — sides  to  be  diked  and  banked,  to  be  made  five  feet  above 
water  and  fifty-eight  feet  wide  on  top,  of  the  materials  to  be  dredged  out  to 
make  the  water-way  thirteen  feet  deep  below  h)weBt  known  stage. 

After  receiving  orders  to  make  preparations  for  cojimencin;^*  the  work,  nd- 
vertisements  were  publi»»hed  inviting  proposals  for  furnif*hing  materials  and  doing 
the  work,  March  20,  1867.  Owing,  however,  to  my  absence  under  orders  from 
the  War  Department,  the  bids  were  not  opened  and  the  abstracts  of  them  made 
out,  so  as  to  decide  who  were  the  lowest  renponsiblo  bidders  for  materials  and 
labor,  npiil  May  7,  1867.  A  difficulty  arose  in  awarding  the  contracts,  and  this 
was  not  allayed  befc»re  the  expiration  of  the  fiscal  year,  30ih  June,  1867,  so 
that  up  to  that  date-nothing  had  been  accomplished,  but  much  oftice  work. 

Amount  expended  to  30ih  June,  U67,  $20  68.  leaving  available  1st  July, 
1867,  $220,970  32.  My  fi^st  approximate  of  the  cost  of  the  woik  was 
t42S,754.  As  yet  I  know  of  no  reason  why  this  estimate  should  be  enlarged, 
though,  when  we  come  to  exactly  locate  the  work  and  take  the  soundings  re- 
ferred to,  the  lowest  known  stage,  we  may  find  a  result  differing  somewhat,  in 
the  amount  of  dredging,  from  what  I  entimated  and  based  upon  the  survey  of 
1856,  made  undt'r  the  direction  of  Cajitain,  now  Mfijor  General,  Meade.  It  was 
upon  that  survey,  the  last  we  have,  that  I  lOade  my  estimate,  and  so  stated  in 
my  first  report,  August  13,  1866.  and  in  my  revised  report,  December  lu,  1866. 
Upon  that  basis,  therefore,  besides  what  was  available  July  1,  1867,  we  shall 
need  an  additioiial  appropriation  to  be  made  by  .Congress  for  the  eompletiou  of 
d^  work  to  the  amofut  uf  $198,754« 
10  w Vol.  ii 
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Notwithstanding  the  embarrassment  arising  to  prevent  putting  this  improre- 
ment  in  operation  during  the  past  fiscal  year,  I  have  no  doubt  that  we  shall 
commence  active  operations  on  the  work  by  at  least  two  dredges  before  the  close 
of  September,  1867,  and  be  able  to  push  it  to  an  entire  cempletion,  as  Congress 
will  make  the  neodfiil  appropriations. 

17.— Saginaw  rivbb  mouth — (Sketch  P.) 

By  acts  23d  June,  1866,  and  2d  March,  1867,  the  sums  appropriated  to  this 
highly  important  work  amounted  to  $95,500. 

This  estimate,  it  is  to  be  borne  in  mind,  is  based  upon  a  survey  made  under 
the  direction  of  Captain  Macomb,  topographical  engineer,  in  1856,  without  rep- 
resenting the  character  of  the  bottom  to  be  dredged.  Advertisement  was  pub- 
lished inviting  proposals  for  executing  this  work  August  28,  1866.  Afavon^Me 
contract  was  made  5th  Octobc  1866.  Owing,  however,  to  the  lateness  of  the 
season,  work  could  not  be  commenced  that  season,  and  the  time  for  completing 
the  work  to  the  30th  November,  1868,  should  the  materials  to  be  dred^^d  prove 
hard.  The  plan  fixed  upon  was  to  dredge  a  channel  from  the  lower  reach  of 
the  river  proper,  straight  out  into  ihe  lake,  whatever  materials  might  be  found  in 
the  way,  for  a  width  of  channel  at  bottom  at  first  of  195  feet,  with  side  slopes 
(»f  two  horizontal  to  one  vertical,  and  to  a  uniform  depth  of  twelve  feet  water 
bplow  the  lowest  known  stage  of  water,  and  to  make  it  200  feet  wide  afterwards, 
as  we  could  obtain  the  means.  Taking  advantage  of  the  ice  during  the  winter, 
I  had  made  under  my  direction  a  complete  set  of  soundings  and  borings  into 
the  bottom  to  the  required  depth  for  dredging.  These  borings  developed  a 
remarkable  formation  of  earth.      • 

I  also  had  during  the  winter  the  channel  to  be  dredged  pcrfectl}'  located,  and 
ranges  on  the  mainland  erected  by  which  the  dredges  should  bo  guided  in  making 
the  channel  to  the  proper  width  and  alignment  and  the  *'  bench  mark*'  estab- 
lished for  the  lowest  stage  of  water,  by  .which  the  depth  of  dredging  should  be 
regulated,  and  the  place  marked  for  dumping.  The  operation  of  dredging 
commenced  2l8t  May,  and  on  that  day  a  furious  northeast  gale  suddenly  arose 
and  drove  the  large  dredge  ashore ;  owing  to  this  bad  luck  to  the  contractor 
and  the  bad  weather  it  was  not  until  the  12th  June  that  he  could  recommence. 

During  the  remaining  sixteen  working  days  of  that  month  there  were  dredged 
and  dumped  3,426  cubic  yards  of  very  hard  conglomerate  clay,  gravel,  and 
»and.  This  closes  the  operation  up  to  the  end  of  the  fiscal  year,  30th  June, 
1867.  I  am  gratified  to  find  that  notwithstanding  the  hardness  of  the  material, 
there  is  no  doubt  of  our  being  able  the  present  season  to  open  a  Channel  before 
its  close  of  navigation,  that  will  a^mit  vessels  often  feet  draught,  tunning  through 
the  entire  length  of  the  new  cut.  The  portion  which  will  be  dredged  will  be 
to  the  full  depth  of  twelve  feet,  the  work  having  been  commenced  on  the  sum- 
mit of  the  bar  and  extended  both  ways.  One  of  the  most  powerful  maclunes, 
and  the  best  adapted  in  the  United  States,  is  working  admirably  in  this  hard 
material,  sweeping  the  whx)le  width,  195  feet,  of  the  channel  and  to  the  full 
depth  at  a  swing,  leaving  the  bottom  as  even  as  a  Jiouse  floor.  Two  dredges  arc 
at  work  and  each  performing  admirably,  g\\  ing  assurance  of  a  complete  success 
in  the  undertaking  of  the  opening  of  a  channel  which  before  we  commenced 
had  to  many  the  appearance  of  a  quixotic  efibrt,  but  which  now  begins  to 
challenge  admiration. 

The  amount  expended  to  the  30th  June,  1867,  was  $422  32.  The  portion 
dredged  not  having  been  paid  for  until  July,  comes  into  the  next  fiscal  year*t 
expenditure. 

Amount  available  Ist  July,  1867,  was  $95,077  68. 

As  yet,  L  have  no  evidence  of  its  costing  more  than  I  estimated  in  my  laat 
annual  report  to  complete  this  work.  I  da  not  therefore  aak  at  present  aoj 
additional  appropriation  for  this  work.  ^ 
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18. — ^Harbor  at  ausablb  rivbr,  Michigan — lakb  huron— (Sketch  Q) 

After  tbU  was  placed  under  my  charge  I  found  it  necessary  to  make  a  tedious 
special  study  of  the  question.  The  survey  that  was  made  for  this  work  by  the 
lake  survey  assistant  was  defective  in  two  essential  points.  No  reference  was 
given  by  whicb  tbe  low  stage  of  water  at  the  mouth  of  the  river  could  be  com- 
pared with  the  stage  at  the  time  of  the  survey,  nor  was  there  a  bench  mark 
made  to  which  the  stage,  even  at  the  time  of  the  survey,  can  ever  be  identified. 
These  are  points  too  much  neglected  by  officers  anli  assistants  of  our  corps, 
who  are  intrusted  with  these  important  surveys,  and  the  officer  who  is  called 
apoi|  to  make  the  detail  plans  and  drawings,  and  bills  of  materials  and  the 
estimate  of  the  cost  of  the  work,  is  forced  to  grope  in  the  dark  for  the  proper 
data  to  work  upon. 

I  planned  a  work,  however,  for  a  ten- foot  harbor,  the  stage  of  reference  to  be 
fixed  hereafter,  and  it  was  approved,  and  advertised  inviting  proposals  May  14, 
1867,  and  reported  an  abstract  of  the  bids  received  June  11,  1867.  Owing  to 
contention  among  the  bidders  arising  from  a  difiPerence  of  opinion  as  to  what 
should  be  the  construction  of  the  law  in  reference  to  the  principle  of  awarding 
contracts,  this  work  has  not  been  put  under  contract  up  to  30th  of  June,  1867. 
I  have  no  expectation  that  it  is  possible  to  obtain  a  sufficient  quantity  of  mate- 
rials to  jqdiciously  commence  work  with  until  the  30th  of  May,  1868.  From  that 
time  forward  the  work  may  be  expected  to  be  as  rapidly  pushed  forward  as  the 
very  unfavorable  circumstances  attending  the  place  will  permit. 

By  act  approved  2d  of  March,  an  appropriation  was  made  for  this  work  of 
t50,000,  and  all  of  this  was  available  1st  of  July,  1807. 

I  have  been  able  to  make  a  close  estimate  of  the  cost  of  completing  the  work 
upon  the  plan  fixed  upon  and  the  bids  from  responsible  contractors  for  furnish- 
ing materials  and  doing  the  work,  but  not  so  close  as  I  could  have  done  had  the 
faults  in  the  survey  not  been  perpetrated.  The  estimate  of  the  cost,  including 
ten  per  cent,  for  contingencies,  is  $69,367.  We  shall,  therefore,  need  an  addi- 
tional appropriation  to  complete  the  work  of  $19,367.  This,  put  with  the 
$50,000  already  available,  will  give  us  as  good  a  harbor  at  this  site  as  the  case 
admits,  but  which,  however  well  we  may  first  construct  it,  will  need  in  a  few 
years  much  dredging  from  the  enormous  quantities  of  sand  which  the  river 
brings  along  from  the  interior  into  the  lake  to  be  deposited  at  the  mouth. 

19.  Improvement  of  st.  mary*s  river,  Michigan — (Sketch  II.) 

By  acts  of  23d  of  June,  1866,  and  2d  of  March,  1867,  the  sums  appropriated 
for  this  work  amounted  to  $100,000. 

After  fixing  upon  the  plans  for  expending  the  money  to  the  best  advantage 
for  the  large  and  increasing  commerce  that  is  to  be  benefited  by  the  improve- 
ment of  this  river,  proposals  were  invited  for  dredging,  August  23,  1866,  and  a 
fiivorable  contract  was  made  for  dredging,  (only  at  present,  however,  in  middle 
channel  Lake  George,  a  shoal  expansion  of  the  river,)  5th  of  October,  1866. 
The  work  was  to  be  commenced  as  soon  as  machines  could  be  taken  there  and 
completed,  either  by  November,  1867,  or  in  the  following  season  of  1868,  ac- 
cording to  the  softness  or  hardness  of  material  found  necessary  to  excavate  to 
obtain  a  channel  not  less  than  200  feet  wide  at  bottom,  and  of  a  uniform  depth 
of  fourteen  feet  below  low  stage  at  middle  channel,  and  thirteen  feet  depth  at 
fides,  with  side  slopes  of  two  horizontal  to  one  vertical.  It  was  not  possible, 
owing  to  the  lateness  of  the  season,  before  the  contract  was  concluded  and  ap- 
proved, to  get  the  dredges  safely  into  position  before  the  22d  of  June,  1867. 
As  soon  as  possible  I  sent  my  assistant,  Captain  Ly  decker,  corps  of  engineers,  who 
fixed  the  range  signals  and  established  the  low-water  "  bench-mark ''  to  guide 
the  dredge  and  located  the  field  for  dumping.  On  the  29!h  of  June  dredging 
eommeoced  in  good  earnest,  and  up  to  the  30th  of  June,  1867,  there  had  been 
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excavated  eighty  yards.  From  the  let  of  July,  1867,  onward  there  are  to  be 
two  dredges  at  work  day  and  night.* 

Disbursed  up  to  30th  of  June,  1867,  cod  of  the  fiscal  year,  on  the  work, 
$4  66,  leaving  available  Ist  of  July,  1867,  t99,995  44. 

I  have  seen  no  reason  since  sending  in  my  annual  report  for  fiscal  3'ear  ending 
30th  of  June,  1866,  to  change  the  estimate  I  have  made  for  the  improvements 
of  the  several  places  requiring  work  to  be  done  in  this  great  river.  Therefor* 
there  will  yet  remain  to  be  appropriated  to  complete  the  improvements,  includ- 
ing ten  per  cent,  for  contingencies,  $323,988. 

20.  Summary  statement  for  the  Jiscal  yrar  commencittg  July  1,  1866,  and  emding 

June  30,  1867. 


lltttD«  of  work  repaired,  iai  proved,  or  fforrejcd 
Ur  improving. 


•ea  wall,  Baffalo 

Bvffalo  barbor,  New  York 

Donkirk  harbor.  New  York 

Srie  harbor,  PeDnsylvAnia 

Oonneaat  hiu bor,  Ohio 

▲ahiabola  harbor,  Ohio 

Oraod  Rlvtr  harbor,  Ohio 

Cleveland  harbor,  Ohio 

Black  River  harbor,  Ohio 

HnroD  harbor,  Ohio 

Yermlllion  harbor,  OMo /. 

Sandnaky  City  harbor,  Ohio 

8andn»ky  river  iinrvey  and  improvement. . 

Toledo  I'Hrbor,  Ohio 

Ifoaroe  harbor,  Michigan 

fit  Clair  flata,  Michigan 

Saginaw  river,  Michigan 

Anxable  harbor,  Michigan 

0i.Mary'a  river,  Michigan , 


IS 


11 


$35.554  35 


5,854  36 


8,443  eO 

1,949  27 

10,334  88 


II 

i&9 


$9,194  06 


6.314  91 
3,134  81 
5.944  03 
3, 143  C2 
8  315  55 


10, 960  24 

11,967  16 

3  10 

•476  50 

4,564  62 

6,760  06 

29  68 

423  32 


456 


Eg. 

si* 


$46,920  00 


48,584  00 
3:),  739  00 
10,638  00 


3,691  00 


6,511  00 
34,96766 


198  754  00 


19,367  00 
323, 983  CO 


$30.000  01 
15.000  00 
50.000C« 
50,000  01 
38,0.0  01 
70,000  09 
SS.000  09 
63,497  00 


2S.OOOO0 

9,839  84 

30.00000 

19,999  4t 

35.435^ 

5,724  00 

.S5U.O0Ofl0 

6S.OLO00 

SO,  €00  00 

60,000  00 


*For  0ur\'ey,  $168  90;  for  ijnprovement,  $7  60;  ont  of  appropriation  "Sonreya  and  examination  porlh' 
weitem  lakea." 

Remarks.— This  talile  doeis  not  contain  the  estimatea  for  adapting  Baffalo,  Erie.  Cleveland,  and  Toledo  to 
veaaela  drawing  funrteen  feet  uf  water ;  for  theie  additional  eatimatet  aee  text  to  the  report 

Of  course  it  is  uuderf^tood  that  the  foregoing  report  makes  no  record  of  work 
done  or  expenditures  made  since  30tb  of  June,  18G7.  Since  tbat  tioie  a  large 
amount  of  materials  have  been  delivered,  and  much  work  has  been  done  on  all  the 
works  tbat  were  put  under  contract  before  the  expiration  of  the  last  fiscal  year, 
all  of  which,  with  the  expenditure,  will  come  properly  in  place  in  my  next  annual 
report. 

1  have  the  honor  to  be,  very  respectfully,  your  most  obedient  servant, 

T.  J.  CR\M, 
Colonel  Engineers,  Brevet  Major  GcneraL 
Major  General  A.  A.  Humphrbvs, 

Chitf  if  Engineers  United  Stales  Army. 

*  In  Jnly  one  dredge  working  twentj-one  days,  and  two  three  days,  relieyins'  each  other 
at  Bieht.  raihed  15.287  cubic  yards  soft.  In  August  tv^'o  dredges,  rolievin^eacb  other  at  nieht, 
r»Uiea  32.561  cubic  yards  soft.  Kaniber  of  liuuis  woiked,  1,169^;  wbivh  meant  t)  at  ibis  ii 
tantamount  to  one  dredfte  working  1,1^  houra  to  raiise  47,846  cubic  yards  soft  material  of 
that  channel  hed,— September  12,  1867. 
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B  1. 

United  States  Enuinbbr  Officb, 

Detroit,  June  11,  1867. 
Sir  :  I  ha^e  the  honor  to  make  this  report  upon  the  contemplated  harbor  at 
Aasable,  Lake  Huron : 

I.  In  your  order  of  28th  March  last,  assigning  this  work  to  mj  charge,  I  vaB 
directed  to  submit  my  views,  in  case  of  a  dissent  from  Colonel  Raynolds'  plan, 
for  this  work.  I  do  not  dissent  from  the  general  plan  as  to  direction,  extent  of 
piers,  and  width  of  channel-way;  but  I  respectfully  submit  that  a  ten-feet 
depth  of  water  for  this  harbor  will  cost  about  thirty  thousand  dollars  less  than 
to  make  a  twelve-feet  harbor,  as  proposed  and  estimated  for  by  that  officer.  All 
acquainted  with  that  place  are  of  opinion  that  this  will  be  ample  for  all  the 
trade  there.  And  owing  to  the  enormous  quantities  of  sand  away  up  in  the 
river,  and  the  other  causes  for  accumulating  deposits  at  the  mouth  of  the  harbor 
when  constructed  with  all  the  care  possible,  I  am  satisfied  that  to  maintain  even 
that  depth  (ten  feet)  we  shall  have  to  resort  to  dredging,  or  extend  the  piers 
indefinitely  beyond  the  present  proposed  limits.  A  bar  will  form  across  the 
mouth  in  a  few  years  after  constructing  the  piers.  The  lowest  bid  for  con- 
stractiog  the  work  for  a  twelve  feet  harbor  is  $82,892  72 ;  the  lowest  bid  for 
constructing  the  work  for  a  ten-feet  harbor  is  $58,037  37.  Which  depth  shajl 
be  adopted  ? 

II.  I  have  advertised  and  received  proposals  for  each,  as  will  be  seen  by  the 
accompanying  advertisement,  and  bids  have  been  put  in  according  to  the  adver- 
tisement, more  especially  according  to  the  classifications  (see  last  paragraph  of 
adv-ertisement)  of  work  or  labor  and  of  materials,  as  shown  on  the  abstract  of 
bids  herewith  sent.  To  this  classification,  which  is  in  harmony  with  the  law 
making  the  appropriation,  we  must  adhere,  if  we  expect  to  hold  the  biddors  up 
to  the  proposals,  and  successfully  accomplish  the  work  to  good  advantage. 

For  the  materials:  class  1,  round  piles;  clasn  2,  sawed  timber  and  lumber; 
class  3,  all  kinds  iron  material. 

For  the  labor  or  work :  class  A,  dredging  to  place  cribs,  framing,  boxing, 
bolting,  placing,  driving  piles  in  their  corners,  superstructure,  filling  the  cribs 
with  stone,  slabs,  and  brush,  framing,  fitting  joist,  plank,  &c. ;  class  B,  dredg- 
ing channel  between  piers  and  just  above  piers  in  the  river. 

For  each  class  of  materials  the  lowest  bidders  are  Garkin  &  Kimball,  No.  3. 
For  class  A,  labor  or  work,  the  lowest  bidder  is  H.  M.  Mixer,  No.  5.  For  class 
B,  labor  or  work,  the  lowest  bidder  is  Hasbrouck  &;  Gonro.  No.  4. 

Observe :  Henry  M.  Loud,  No.  8,  in  his  bid  for  the  whole,  set  class  1  (round 
piles)  lower  than  No.  3  did,  but  No.  8  bid  for  the  whole  or  none.  It  will  bo  seen 
by  the  abstract,  for  either  a  twelve  or  a  ten-feet  depth  of  harbor,  the  above- 
named  are  the  lowest  bidders. 

I  hav«  to  request  the  proper  instructions  from  the  proper  authority  to  make 
the  contracts  with  Nos.  3,  4,  5,  as  above  named.     I  also  request  to  be  informed 
whether  to  contract  for  a  twelve-feet  or  a  ten-feet  harbor. 
Very  respectfully,  your  obedient  servant,. 

T.  J.  GRAM, 
Colonel  Engineers,  BrcvH  Major  General. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  United  States  Army. 

P.  S. — For  a  twelve  feet  harbor  we  have  proposals  for  constructing  the  same 
length  of  piering  and  planking  it  over,  $31,861,  less  than  estimated  for  by 
Colonel  Raynolds.  This  is  the  result  of  a  more  economical  plan  for  cribs,  and 
ving  slabs  and  brush  to  some  extent,  and  less  stone  than  proposed  in  his 
estimate. 
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To  Contr€u:tors,  • 

Office  Lake  and  Rivbr  Habbor  Improvbmbnts, 

Detroit,  No.  1 1 1  Grisuold  street. 
Written  and  sealed  proposals  for  furnishiog  materials  and  doing  the  work  will 
be  received  at  tbis  office,  addressed  to  tbe  undersigned,  until  the  Slst  of  Maj, 
1867,  for  constructing  tbe  piers  and  dredging  for  a  harbor  at  the  mouth  of  Aom- 
ble  river,  Lake  Huron,  Michigan. 

Materials  required. 
Class  1. 

240  round  white  oak  piles,  12  inch  middle  diameter,  30  feet  long. 

Class  2. 

1,  560  side  timbers,  sawed,  12  by  12,  30  feet  long. 
120  side  timbers,  sawed,  12  by  12,  32  feet  long. 
360  side  timbers,  sawed,  12  by  12,  20  feet  long. 

2,  656  cross  timbers,  sawed,  12  by  12,  16  feet  long. 
1,  020  crib. bottom,  sawed,  8  by  12,  16  feet  long. 

52  brace  timbers,  sawed,  8  by  8,  9  feet  long. 

210  scantling,  sawed,  3  by  4,  14  feet  long. 
1,  260  boards,  sawed,  1  by  12,  20  feet  long. 

900  joists,  sawed,  2  by  12,  0%  feet  long. 
1,661  covering  plank,  sawed,  2  by  12,  16  feet  long. 
The  total  amount  of  the  sawed  stuff,  1,436,920  feet,  board  measure. 

Class  3 

1,455  bars  1-inch  square  iron,  16  feet  long,  77,115  pounds. 
Wrought  spikes,  6  inches  long,  420  pounds. 
Wrought  spikes,  4  inches  long,  2,057  pounds. 
lOd.  cut  nails,  120  pounds. 

Class  4. 

2, 180  cords  rubble  stone,  measured  in  cribs. 
840  cords  of  slab. 

840  cords  of  brush,  measured  under  a  pressure  of  132  pounds  to  the  top  of 
the  cord,  after  being  put  in  the  crib. 

State  the  price  per  pile  for  class  1. 

State  the  price  per  thousand  feet,  board  measure,  all  sawed  stuff,  class  2. 

State  the  price  per  pound  for  the  iron,  per  pound  for  the  spikes,  per  pound  for 
the  nails,  class  3. 

State  the  price  per  cord  for  .stone,  also  for  sl:ibs,  also  for  brush,  class  4. 

The  government  reserves  the  right  of  dimiuisbing  the  above  quantities  should 
it  be  decided  to  make  a  ten  instead  of  a  twelve  feet  harbor. 

The  timber  to  be  of  white  oak,  white  or  Norway  pine,  all  sawed  truly  and 
squarely  to  dimensions  stated,  from  good  live  timber,  and  to  be  free  from  rotten 
knots,  splits,  shakes,  and  other  defects  tending  to  impair  its  durability  or 
strength.  One-fourth  of  the  piles  and  timber  to  be  delivered  on  or  before  the 
Ist  day  of  July,  1867,  and  for  four  months  in  instalments  of  one-eighth  monthljr 
thereafter  during  navigation,  and  all  of  tbe  remainder  on  or  before  the  30tli 
April,  1868. 
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Work  to  he  done  under  water. 

There  are  60  cribs  30  feet  long,  14  or  16  feet  wide,  to  be  placed  in  10  or  12 
feet  depth  of  water,  on  a  Band  bottom,  where  the  average  depth  of  water  is  now 
aboat  six  feet ;  the  total  length  of  both  piers  to  be  1,800  feet;  a  pile  is  to  be 
driven  in  each  crib-comer,  and  the  cribs  to  be  filled  with  brush,  slabs,  and  stones, 
in  proportions  to  be  given.  The  amount  of  dredging  to  place  the  cribs  in  12  feet 
water  is  4,433  cubic  yards. 

After  constructing  the  two  lines  of  piers,  45,121  cubic  yards,  to  make  a  twelve 
feet  harbor,  is  to  be  dredged  out  from  between  the  piers  and  up  the  river  imme- 
diately above  the  piers.  The  earth  to  be  dredged  as  all  sand.  In  the  cribs 
there  will  be  about  94,080  running  feet  of  twelve  inch  square  timber,  and  about 
28,560  feet,  board  measure,  of  boards  and  scantling  in  the  cribs.  State  the  price 
in  the  bid  for  dredging  per  cubic  yard  to  place  the  cribs.  State  the  price  in  the 
bid  for  framing,  fastening,  boring,  and  bolting,  and  putting  in  place  the  cribs  per 
running  foot  of  timber  so  framed  and  put  into  the  cribs.  State  the  price  per 
K  feet,  board  measure,  for  fitting  and  fastening  in  scantling  and  bottom  boai-ds. 

The  above  amounts  of  work  to  be  done  will  be  about  one- sixth  less  should  a 
10  feet  instead  of  a  12  feet  harbor  be  made. 

IVork  to  he  done  in  superstructure  above  water. 

There  will  be  1,800  running  feet  of  pier  work,  14  or  16  feet  wide,  and  four 
timbers  high,  above  the  tops  of  the  cribs  and  surface  of  the  water,  and  to  be  filled 
with  stones  and  covered  with  plank  spiked  down  to  the  joists,  which  are  to  be 
grained  and  spiked  into  the  cross  tics.  State  the  price  in  the  bid  for  framing 
and  fastening  the  superstructure  per  running  foot  of  timber,  of  which  there  will 
be  about  22,684  running  feet  in  the  superstructure.  State  the  price  for  joining 
and  spiking  in  the  joists  and  fitting  and  spiking  on  the  covering  plank  per 
thousand  feet,  board  measure,  of  which  there  will  be  about  70,552  feet  boaru 
measure. 

Bidders  are  cautioned  to  conform  strictly  with  the  manner  above  given  in  pro- 
posing their  prices,  botti  for  the  items  in  the  clashes  of  materials  and  for  the  items 
of  work  specified. 

The  time  for  completing  all  the  work  will  be  extended  if  required  by  the  con- 
tractor until  the  fall  of  1868.  ' 

It  is  highly,  desirable  that  the  furnishing  of  all  classes  of  materials  and  doing 
all  the  work  should  be  under  one  contract. 

The  doing  of  all  the  work  and  furnishing  all  the  stone,  slabs,  and  brush,  must 
be  done  by  one  contractor,  though  he  may  not  furnish  all  other  materials. 

T.  J.  CRAM, 
Colonel  Corps  Engineers^  Brevet  Major  General, 
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Abstract  of  bids  for  furnishing  materiah  and  doing  the  work  at   Avsahh 


Kamo  and  riwidonoo  of  biddetrs  and  boodsn»>a. 

Maanfaotured  materiali  bid  for. 

Clara  I. 

Clans. 

Class  3.— All  kinds  of  iron* 

1 

35 

1 

1 

Per  pile. 
W.0Hk.$8;h. 
pinp,$5;w.o. 
$1,920;  pine, 
$1,230. 

Is 

II 

\h 

$24,851  7a 

5 

1 

1 
1 

i 

] 

BacVns     Bros..    Aasable,    Mich.;     StAndart 
Bf08.,  Detroit,  bondsmeu. 

Jameg  McQill,  AuMable,  Mich.  No  bondg- 
znen  offered  in  bid. 

Carkin  &,  KimbaU,  East  Saginaw.  Mich.  Ko 
bondamen  off«^red  In  bid. 

Haubrouck  &,  Conro.  Milwaukee,  Wia. ;  A. 
Goodrich,  Chicago,  M.  B.  Medbury,  Mil- 
waukee, bondiimen. 

H.  M.  Mixor.  Monroe,Micbi,fan  ;  N.  M.  Brooks, 

Detroit.  J.  M.  Sterling.  Monroe,  bondamen. 
Alex.  McDoni-U  &  Co..  Humiltou,  C.  W.    No 

bondjjmen  offered  in  bid- 
Harvey  P.  I*latt,  H.  F.  stock,  Toledo.  Ohio; 
-  A.  C.  McKairy,  Henry  M.  ClftfiSin,  bondsmen. 
Henry  M.  Loud,  Dotrott,  whole  or  n"»ne.    No 

bondsmen  offered,  but  good  promined. 
Loud,  PrieHt  &  Day,  Detroit.    No  bondflnen 

offered,  but  good  promised. 

Perib. 

Per  lb. 

Per  lb  , 

*> 

i 

3 

4 

5 
6 

7 

#2  90 

t>96  00 

4  03 

960  CO 

4  95 
1. 188  00 

6  10 
1.464  00 

PcrM. 

$15  90 

16.691  46 

1.005.648  ft. 

$20,  $20  112  96, 

98  872  ft.  $16. 

$1,581  95. 

18  OD 

19,881  36 

18  03 

19,881  36 

$0  05.9 
3, 974  24 

4,715  20 

6 
4.  Oil  6 J 

8 
5, 388  80 

$0C8 

198  16 

10 

247  70 

8 

198  16 

10 

247  70 

8  40 

8  : 

9  60 

8 
9  60  1 
10  • 
12  00  ; 

8 
9 

3  50 

840  00 

17  9D 
19, 773  90 

17  90 
19. 770  90 

5i 
3,533  90 

8 
198  16 

8 ; 

9  60  ; 



1 



1 

Abstract  of  bids  Jor  Juinishing  materiah  and  doing  the  work 


Name  and  nwidence  of  biddem  itud  bondMraen. 


Backufl  Bros,  Ausable,  Mich.;  Standart  Bros..  Detroit,  Mich., 

boudxmen. 

JameM  McGill,  Ausable,  Mich.   No  bondsmen  offered  in  bid .». 

Catkin  &  Kimball,  Eobt  Saginaw,  Mich.    No  boodomen  qfforea 

labid- 

Hflsbrouck  &  Conro,  Milwaukee;  A.  Goodrich.  Chlfjigo,  M.  B. 
Medbury,  Milwaukee,  bond«men. 

H.  M.  Mixer,  Monroe,  Mich. ;    N.  W.  Brooks.  Detroit.  J.  M. 
Stirling,  Monroe,  bondsmen. 

A.  ^IcDonell,  Hamilton,  C.  W.    No  bondsmen  offered  in  bid 


n.  P.  Piatt.  H.  S.  Stock,  Toledo,  Ohio ;  A.  C.  McNairy,  Henry 

M.  Clafflin,  bondsmen. 
H.  M.  Loud,  Detroit,  (whole  or  none.)  No  bondsmen  offered,  but 

good  promised. 

Loud,  Priest  &,  Gay,  Detroit.   No  bondsmen  offered,  but  good 
promised. 


Work   and  labor 


Claim  A.  ^ 


Fillinic  cribs  and  nuperstructure —  , 
1,047  cords  stone  ;  600  cords  hI aba  1 
or  brush.  i 


Per  cord. 


Stone,  $12  00;  $12, 
Stone.  $17  90;  slabs,  $1  40; 

$4  40.     Stone,  $17,799  00; 

$840  00;  brush.  $2,W0  00. 
S'ono.  $18  00;  slabs.  $3  00; 

$3  00.     Stone,  $18,846  00; 

$1,800  CO  brush. . 

Stone,  $10  25 :  slabx,  $1  50 ; 

$125.     Stone,  $10,73175; 

$900  00 ;  brush,  $756  OO. 
Stone,  $14  00;  slabs,  ^  CO; 

$4  00.     Stone,  $14.658  00; 

$3,000  00 ;  brush.  $2,400  00. 


564  00 
brush, 


bmsb, 
slabs. 


bruKb, 
slabs, 


brush, 
idabs, 


Stone.  $13  90;  slabs,  $3  90;  brush, 
$2  90.  Stone,  $14,553  30;  slabs, 
$1,740  00;  brush. . 


*  All  below  must  necessarily  be  classed  together,  as  all  work 
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River,  Lalu 

'  Huron  t  ha 

1 

o 

irdor,  for  c 

n 
5 

"Z 
o 

I 

I  depth  of 

ten  feet  below  ordinary 

low  water. 

1  Total  cost  of  all  clashes  manu 
factored  materials. 

1 

Work  or 

tabor  classiflod  and  bid  for. 

Glass  A* 

s 

c 

o 

1 

Per  cubic  yd. 



pit  lit 

Ml  ill 

■  Sftl 

a-^  S  •  o" 

fa 

W.  oak.  11.920; 

$24,851  70 

Pa- foot. 

Per  foot. 

fiLpine.  1.200. 

1 

i 

I" 

i 

10  44 

1.743  28 

32 

1.267  84 

40 
1.584  80 

55 
2,179  10 

47 
1.862  14 

40 
1,584  80 


3)  15 
11,046  00 
7,2D0r.f.plle«,16J 
c.,$l.200;  66.440 
r.  f.  sn.  timber, 
lie.  $7,308  40. 
10 
7,304  00 

5,891  20 

$0  14 

696  00 

16.531  46 

$4, 180  8a 

$21,378  26 

3, 175  76 
11 

960  CO 

21.694  91 

4.  972  50 

27.6:.>7  41 

2,  495  21 

la 

1, 188  CO 

19.881  36 

4,219  36 

25, 318  72 

2. 268  4a 
7 

1.^64  OJ 

19.881  36 

6.098  50 

27,  443  86 

1,587  88 

12.9 
9,499  56 

9.9 

840  CO 

19, 770  90 


3,744  66 

24.355  56 

2,245  7* 

19, 770  90 

:;:::::::::::::::::::::::::: 

1 

•     1 

at  Ausable  River ^  Lake  Huron,  harbor,  ifc. — Continued. 


eia«iied  and  bid  for. 
-CoBtlaaed. 

Class  B. 

< 

1 

o 

■    s 

1 

* 

J 

o 

11 

o 

a 

11 

•30 

S 
0 

Hi 

la 

b. 

Framing,  fitting,  and 
spiking      scantling 
and  bottom  boanln 
into  cribs  ;    98,320 
feet  b.  m. 

Dredging  channel  be- 
tween piers  and  Just 
above  piers  in  river; 
24,919  cable  yards. 

Per  M.  Jt. 

PtrM.fi. 

Per  yard. 

* 

$12  00 
846  62 



$12  50 

!l:>4  no 

$0  44 
10,964  36 

.32 

'      7, 974  06 

37 
9, 220  C3 

40 
9,967  60 

39 

9,718  41 

35 

8,721  65 

Slab*,     $35,804  66 
Brush,      37, 604  66 

Slabs,      33, 708  45 

$10. 9C4  36 

$4^;,  769  02 
48. 54)9  02 

41,6H2  53 

$G8.  147  28 
69. 947  88 

80O  ,                  800 

564  41  1              ''^  56 

7.974  08 

09, 309  94 

6S0                     650 
458  SO                 184  OR 

Slab.',       23, 491  62 
BruHh,      23,34162 

S]ab^      28. 643  74 
Brush.      28. 043  74 

9,220  03 

.T2.711  65 
32,561  65 

38,611  34 
38,011  34 

58,030  37 
57, 880  37 

14  QO 
987  72 

12  00 
339  84 

9,967  60 

66, 055  20 
65, 455  90 

9.718  41 

8  00 
226  56 

500 
33S76 

30.202  70 

8,72i  65 

38,924  35 

63.279  91 

trlabor  eaaaot  be  separated  in  process  of  constmoUng  pier. 
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Abstract  of  bids  for  furnishing  materials  and  doing  the  icork  at  Ansable  river,  Lake 


Manufoctared  materials  bid  for. 

i^ 

Class  1. 

Class  2. 

Class  3- All  kindsof  iron. 

if 
a. 

1 

£ 

li 

< 

i 

of 

1 

00 

i 
§ 

i 

S5 

Baokng Brofl.,  AuNible.  Mich.;  StandartBros., 

PerpUe. 
W.  oak.  $800; 
h.  pine,  $500; 
w.oak.$l920: 
h.pine.$l200. 

PerM. 

$22  50 
27,538  74 

Per  lb. 

PerJb. 

Pr.lb. 

Detroit,  bondsmen. 
James  McGill,  Ausablc,  Micb.    No  bondsmen 

offered  in  bid. 

Carkin  Sc  Kimball,  East  Saginaw.  Hieb.    No 
bondsmen  offered  in  bid. 

Hasbrouck  &  Conro,  Milwankee,  Wis.    A. 
Goodrich,  Chicago,  M.  B.  Medbury,  Milwau- 
kee, bondsmen. 

H.  M.  ttixer,  Monroe,  Mich.    N.  M.  Brooks. 
Detroit,  J.  M.  Sterling,  Monroe,  l>ondBmen. 

A.  McDonell,  Hamilton,  C.  W.    No  bonds- 
men offered  In  bid. 

H.  P.  Piatt,  H.  T.  Stock.  Toledo,  Ohio.    A.  C. 

290 
696  00 

4  00 
960  00 

4  95 
1,118  00 

6  10 
1,464  00 

15  90 

19.460  71 

1,125.072  ft. 

$20.  $22.501 44. 

98,872  ft.  $16, 

$1,581  95. 

18  00 

22,030  99 

18  00 

22,030  99 

$0  05.9 
4,502  54 
07 
5,342  05 

06 
4,578  90 

08 
6,105  20 

$0  08 

198  16 

10 

247  70 

08 
198  16 

10 
247  70 

$0  07 

540  0<) 

08 

960  00 

08 

9G0CO 

10 

woo- 

McNairy, Henry  M.  Clafflin.  bpndsmen. 
H.  M.  Loud,  Detroit,   (whole  or  none.)     No 

bondsmen  offered,  bnt  pood  promised. 
Loud  Sc  Priest.  DetroiL    No  bondsmen  offered 

350 
840  00 

17  90 
21,9C8  59 

17  90 
21,908  59 

05^ 
4,006  53' 

08 
198  16 

es 

960  00 

but  good  promised. 

Abstract  of  bids  for  furnishing  materials  and  doing  the  tcoric 


Name  and  residence  of  bidders  and  bondsmen. 


Backus  Bros.,  Ausable,  Mich. ;  Standart  Bros.,  Detroit,  Mich., 

bondi«men. 

James  McGill,  Ausable,  Micb.   No  bondsmen  offered  in  bid 

Carkin  &  Kimball,  East  Saginaw,  Mich.   No  bondsmen  off^ared 

in  bid. 

Hasbrouck  &  Conro.  Milwaukee;  A.  Goodrich,  Chicago,  M.  B. 
Medbury,  Mllwatikee,  bondsmen. 


H.  M.  Mixer.  Monroe,  Mich.  ;  N 
Sterling,  Monroe,  bondsmen. 


W.  Brooks,  Detroit,  J.  M. 
A.  McDonell,  Hamilton,  C.  W.    No  bondsmen  offered  in  bid... 


H.  P.  Piatt,  H.  S.  Stock,  Toledo,  Ohio ;  A.  C.  McNalry,  Henry 

M.  Clafflin,  bondsmen.    • 
H.  M.  Loud,  Detroit,  (whole  or  none.)  No  bondsmen  offered,  but 

good  promised. 

Loud  &  Priest,  Detroit.  No  bondsmen  offered,  bnt  good  promised 


"Work  or  labor 


Class  A.* 


Filling  cribs  and  superstructure^ 
2.180  cords  stone;  840  cords  slabs 
or  brush. 


Per  cord. 


Stone,  $12  00:  $26,160  00 
Stone,  $17  90;  slabs,  $140;  brush, 

$4  40.      Stone,  $)9.022  00;  slabs, 

$1,176  00;  bruKh.  $3.696 Oa 
Stone,  $18  00;  slabs,  $3  00;  brush, 

$3  00.    Stone,  ^,240  00;   slabs, 

$2,520  00. 
Stone.  $1025;  slabs,  $150;  brush, 

$1  2.').     Stone,  $22,345  00 ;    slabs, 

$1,260  00;  brush.  $1.050  00. 
Stone,  $14  00 ;  slabs.  $5  00 ;  brush, 

$4  00.    Stone,  $30,520  06;   slabs. 

$4,200  00 ;  brush,  $3,360  00. 


Stone.  $13  90:.  slabs,  $9  90;  brush, 
$2  90.  Stone,  $30,302  00;  slabs, 
$2,436  00 ;  brush,  $2,436  00. 


*  All  below  must  necessarily  be  classed  together,  as  all  work 
I  certify  this  to  be  a  true  abstract  of  the  original  bids. 
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Huron,  harbor,  Jar  a  depth  of  12  Jl,  belofo  ordinary  Iov>  water,  crib-plan  No,  2. 


i 

•3 

1 

Cost  of  class  3. 

i 

s 

s 

a 

P. 

•3 
o  "- 

^       Work 

IP 

£§2S 

.  classified  and  bid  for. 

Class  A.* 

i 

Ir'raming  cribs,  boring, 
bolting,  putting  them 
in  place,  driving  piles 
in  their  corn;  r  under 
water  work— 7,200  r. 
f.  pUes,  76, 032  r.  t 
square  timber. 

Framing  superstruc- 
ture, boring,  bolting, 
&  faMtening  in  place 
above  water,  2*^  684 
r.  f.  square  timber. 

W.  oak,  $19  ao 

Per  cubic  yd. 

Perfoou 

Per  foot. 

Phe....    12  00 

$0  44 

2,85120 

32 

2,073  60 

45 
2,592  00 

55 
3,564  00 

47 
3,045  60 

40 
2,592  00 

$0  15 
12,484  80 
7,200  ft.,pilei,l6t 
c,  $1,230.  76,C32 
ft.sq.timber,llc, 
$8,36352. 

10 

10, 128  00 

C8 

6.658  56 

$0  14 

696  GO 

$19, 460  71 

$4, 709  io 

$94,865  81 

3, 175  76 
11 

960  00 

94,C83  39 



5,599  35 

30, 642  74 

2,495  24 
10 

1,188  00 

22,030  99 

4,786  66 



28,005  65 

2,268  40 
07 

1,454  00 

22,030  99 

6,364  90 

29,859  89 

1,587  88 

12.9 
10,  736  91 

9.9 

840  00 

21,908  59 

4,214  29 

26,962  88 

2,245  72 

1 
t 

at  Ausable  River,  Lake  Huron,  harbor,  ifc. — Continned. 


elMrifiedandbldfor. 

Cost  of  class  A. 

pa 
i 

X 

Total  cobt  of  work  or  both 
clauses  of  labor. 

li 

-Continued. 

Class  B. 

sll 
111 

i?- . 

Framing,  fitting  and 
spiking    •oantllng 
and  bottom  boards 
into  cribt;  28,320 
feet  b.  m. 

Dredgingcbannol  be- 
tween piers  &jU8t 
above  piers  in  river; 
42,300  cubic  yardjt. 

Total  cobt  of  all  cl 
materials,  work,  pr 

Per  M.  ft. 

Per  M.  ft. 

Per  yard. 

i      , 

J      !     

$12  00 
846  62 

$12  50 
354  00 

8 
226  56 

6  50 
.    184  06 

12  00 
339  84 

$0  44 

18, 612  00 

32 
13,536  00 

37 
15,651  CO 

40 
16,920  00 

39 
16,  497  00 

35 
14,805  00 

Slabs,     $59.910  38 
Brush.      62, 430  38 

56,683  33 

$18,612  00 

$78, 522  38 
81, 042  38 

70,219  33 

$10.3,  .188  19 
105, 908  19 

100,862  07 

SCO 
564  41 

13, 536  00 

650 
456  59 

Slabs.      39,236  07 
Brush,     39, 026  07 

81abs.      47. 858  00 
Brush.      47, 018  01 

15i  651  CO 

54,887  07 
54,677  07 

64, 778  01 
63, 938  01 

10,497  00 

fl92  72 

l4  682  72 

987  73 

16,920  00 

94,637  90 
93, 797  90 

800 
226  56 

*      500 
352  76 

48,891  95 

14, 835  00 

63,696  95 

90,659  83 

• 

•tksbor  etouioi  be  leparated  in  process  of  comitructing  pier. 


T.  J.  CRAM,  Col.  Engineer$,  Bvt.  May.  Gen. 
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B  2. 

United  Statbs  Enginkeb  Officb, 

June  15,  1867. 

General  :  Since  mj  letter  of  June  11  with  abstract  of  bids  Ausable  harbor 
was  forwarded,  recommending  awards  to  Garkin  &  Kimball  (bid  3)  for  classeA 
1,  2,  3 ;  to  H.  M.  Mixer  (bid  5)  for  class  A,  and  to  Hasbrouck  &  Conro  (bid  4) 
for  class  B,  trouble  arises  and  comes  from  a  practical  attempt  to  carry  out  that 
construction  of  the  law  which  supposes  we  may  award  to  a  contractor  who  has 
been  the  lowest  bidder  for  each  class  of  material  or  labor.  Garkin  &  Kimball 
(3)  consent  to  contract  for  classes  1,  2,  3,  being  the  lowest  for  each;  Hasbrouck 
&  Conro  (4)  consent  to  contract  for  class  B.  being  the  lowest.  But  Mixer  (bid 
6)  declines  to  contract  for  class  A,  though  he  was  the  lowest  bidder,  on  the 
ground  that  he  bid  for  the  whole  or  none.  I  have  called  upon  the  next  lowest 
bidder,  Alex.  McDonell  &  Go.  (No.  6)  for  class  A;  they  say,  "Nay,  we  bid  for 
the  whole  or  none."  I  have  called  on  the  next  lowest  bidder  for  class  A,  H.  M. 
Loud,  (No.  8;)  he  says,  **  I  bid  for  the  whole  or  none,"  and  declines  taking  A. 

I  have,  therefore,  upon  this  system  of  class  contracting,  no  alternative  but  to 
call  on  the  next  lowest  for  A,  Hasbrouck  &  Conro,  (bid  4.")  If  I  do  call  on 
them  I  have  no  doubt  they  will  accept.     You  will  see  they  bid  for  the  whole . 

Now  let  us  figure  up : 
Garkin  &  Kimball  get  classjes  I,  2,  3,  costing  the  United  States.  .  .$21.  378  26 

Hasbrouck  &  Conro  get  class  B,  costing  the  United  States. . . 7,  974  08 

Hasbrouck  &  Conro  (if  we  give  it  to  them)  class  B,  costing  the 

United  States 33,  708  45 

Total  cost  of  the  work  by  class  contract  system 63,  060  79 

Now  let  u.s  glance  at  tho  abstract : 

Mixer's  bid  for  the  whole  straight  through  (No.  5)  is  lowest $57,  880  37 

H.  M.  Loud's  bid  for  the  whole  straight  through  (No.  9)  is  next  lowest  63,  279  91 
McDonell  &  Co.'s  bid  for  the  whole  straight  through  (No.  6)  is  next 

lowest 65,  455  20 

It  is  therefore  seen  by  the  class  system  that  the  work  will  actually  cost  more, 
by  $5,180  42,  than  it  would  if  we  gave  the  contract  to  Mixer,  who  is  the  lowest, 
for  the  entirety.  In  other  words,  while  w6  are  striving  by  the  class  system,  by 
picking  here  and  there  from  the  bids,  to  save  from  the  bidders,  we  are  absolutely 
lobbing  the  government  in  the  present  case  of  $5,180  42,*which  is  more  than 
ten  per  centum  of  the  appropriation.  Suppose  by  some  time  next  week  I  may 
coax  McDonald  (the  excellent  Scotch  mechanic)  to  consent  to  take  A.  This 
coaxing  little  becomes  the  dignity  of  the  government,  when  there  are  so  many 
good  contractors  who  promptly  come  forward  and  bid  upon  the  common-sense 
system  for  the  entirety.     If  he  consent,  however — 

Garkin  &  Kimball  get  classes  1,  2,  3 $21,  378  26 

Hasbrouck  &  Conro  get  class  B 7^  974  08 

McDonald  (if  he  can  be  coaxed)  gets  A 28,  043  74 

Total 57,  396  08 


This  is  lower  than  Mixer's  lowest  bid  by  $484  29.  We  should  have  three 
contractors,  fifteen  contracts  to  be  written  out,  six  bonds,  nine  bondsmen.  And 
when  Garkin  &  Kimball  deliver  classes  1,  2,  3,  they  will  claim  to  be  paid  and 
be  quit.  Who  then  takes  the  risk  and  pays  the  storage  and  custodianship  of 
these  materials  until  they  are  put  into  the  work  ?     These  are  items  of  expense, 

\  • 
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and  there  will  be  extra  expense  besides  on  account  of  inspection,  all  far  more 
than  $4S4  29.     But  I  have  no  expectation  McDonald  will  accept  of  A 

Let  us  now  consider  the  legality  of  awarding  the  entirety  to  Mixer,  (bid  No. 
5,)  irho  is  the  lowest  responsible  bidder  for  the  whole  work. 

This  harbor  appropriai  ion  comes  under  the  act  approved  March  2, 1 867.  In 
flection  two  it  reads:  ''Provided  that  no  contract  shall  be  made  except  after 
pnblic  advertisement  for  proposals,  in  such  form  and  manner  as  to  secure  general 
notice  thereof,  and  the  same  shall  only  be  made  with  the  lowest  responsible  bidder 
therefor."  Now  I  admit  there  is  some  ambiguity  as  to  what  substantive  noun 
the  compound  pronoun  '*  therefor"  refers  to.  If  we  go  back,  however,  in  the 
flection,  we  shall  find  that  it  undoubtedly  meant  to  refer  to  that  part  of  the  pre- 
ceding proviso  where  it  says,  ''  and  the  money  appropriated  by  this  act  shail  be 
so  applied  as  to  compL  te  or  make  the  nearest  approximation  to  completing  the 
fKOtk  for  which  each  specific  appropriation  ifl  made."  1  believe  that  **  therefor" 
refers  particularly  to  the  work,  and  generally  to  the  whole  substantives  in  the 
sentence  quoted;  and  the  word  work  in  the  present  application  means  the  entire 
barbor  at  Ausable.  Look  at  section  two,  act  approved  23d  June,  1866,  and  it 
"will  be  seen  the  same  interpretation  is  meant  in  this  respect  for  the  second  sec- 
tions of  both  acts. 

Now  it  is  certain  that  Mixer's  bid  for  the  work  (the  entire  harbor)  if  accepted 
will  enable  us  to  reach  further  towards  completing  the  work  than  we  could 
by  awarding  to  Garkin  &  Kimball  and  to  Hasbrouck  &  Conro,  by  the  sum  of 
$5,180  42.  It  seems  to  me  the  law  will  only  be  fully  complied  with  by  con- 
tracting wiih  Mixer  for  the  whole,  instead  of  awarding  to  Carkin  &  Kimball 
classes  1.  2,  3,  and  to  Uasbrouck  &  Conro  classes  A  and  B. 

Section  3  says :  **  There  shall  be  separate  proposals  and  separate  contracts 
for  each  work ;"  also,  **  separate  contracts  for  each  class  of  material  or  labor." 
In  Vij  judgment  the  latter  clause  does  not  mean  there  shall  be  separate  con- 
tractors for  each  class,  but  that  in  making  out  the  instrument  or  writing  denom- 
inated articles  of  agreement,  there  shall  be  specified  or  contracted  for  in  the  writ- 
ing the  classes  of  material  or  labor  separately,  which  is  tantamount  to  separate 
contracts  for  each  class  of  material  or  labor. 

1  believe,  however,  that  separate  contractors  might  be  contracted  with  for 
classes,  provided  their  joint  sums  or  bids  should  be  less  than  the  lowest  for  the 
whole  work.  As  would  be  tiie  case  if  Mixer  would  accept  A.  allowing  Car- 
kin  &  Kimball  to  have  1,  2,  3,  and  Hasbrouck  &  Conro  B,  for  then  the 
work  would  cost  $52,693  96,  less  by  $5,1SG  41  than  Mixer'^  bid.  Smce 
Mixer  and  McDonald  &  Co.  decline  the  awards  for  A,  and  under  the  inter- 
pretation of  the  law,  as  I  view  it,  having  now  examined  it  in  all  its  bear- 
ings upon  these  questions,  I  feel  it  my  duty  a^  a  faithful  officer  to  withdraw  my 
recommendations  of  awards  in  my  letter  of  June  11,  and  now  to  recommend 
that  the  whole  be  awarded  to  H.  M.  Mixer. 

1  ^0  not  see  how  else  we  can  fully  comply  with  the  law,  and  at  the  same  time 
do  Jastice  to  the  bidders. 

1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  Engineers,  Brevet  Major  GencraL 
Ifiijor  General  A  A.  Humphreys,   _ 

CUieJ  of  Engineers,  U.  S,  Army. 
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B3. 

EngIxNbrr  Dbpartmknt, 

Waski/fgfon,  May  16,  1867. 

Sib  :  ThjB  enclosed  letter  of  the  7th  instant  frmn  Brevet  Major  General  T.  J. 
Cram,  United  States  army,  colonel  of  engineers  in  charge  of  the  improvement 
of  the  St.  Clair  flats,  Michigan,  is  respectfully  submitted,  with  an  abstract  of  all 
the  bids  received  in  accordance  with  the  printed  copy  of  the  advertisement  ap- 
pended thereto,  inviting  proposals  for  furnishing  material o  and  for  executing  all 
work,  including  dredging  of  the  channel. 

General  Cram  recommends  that  the  contract  be  awarded  t6  John  Brown,  of 
Thorold,  Canada  West,  for  the  execution  of  the  entire  work. 

It  will  be  observed  by  reference  to  the  abstract  that  the  lowest  bidders  for 
materials  and  labor  are  respectively  as  follows  : 

John  B/own,  Thorold,  Canada  West. — For  piles,  sawed  and  hewn  timber* 
and  for  framing  and  putting  in  all  sawed  and  hewn  timber  embraced  in  items 
one  to  fourteen,  inclusive,  of  "  materials  required"  and  item  four  of  "  work  to  bo 
done"  under  the  advertisement. 

Detroit  Bridge  and  Iron  Works  Company,  Detroit. — For  one  inch  round-iron 
nut  and  screw  and  two  washer  bolts,  items  fifteen  and  sixteen  of  advertisement. 

H,  M,  Mixer,  Monroe,  Michigan, — ^For  bar-iron  for  driffc  bolts,  items  seven- 
teen, eighteen,  and  nineteen  of  advertisement. 

Buhl,  Duchanne  Sf  Co.,  Detroit,  Michigan. — For  spikes,  items  twenty  and 
twenty-one  of  advertisement. 

George  P.  Sanborn,  Milwaukee,  Wisconsin. — For  dredging  channel,  item  one 
of  "  work  to  be  done." 

R.  A.  Conolly,  Chicago,  Illinois. — For  preparing  and  driving  round  pil^a, 
item  two  of  "  work  to  be  done." 

W.  W.  Sf  E.  T.  Williams,  Manlius,  Nero  York. — For  preparing  and  driving 
sheet  piles,  item  three  of  "  work  to  be  done." 

It  is,  therefore,  recommended  that  the  contracts  for  each  class  of  material  and 
kbor  be  awarded  to  the  parties  enumerated,  they  being  the  lowest  bidders,  (and 
responsible) 

It  is  admitted  that  it  would  be  convenient  and  advantageous  to  award  the 
contract  to  the  lowest  bidder  for  the  entire  improvement,  but  this  course  ..oold 
be  setting  aside  the  true  intent  of  the  law,  which  provides  for  separate  contracts 
for  each  class  of  material  and  labor. 

Again,  by  awarding  the  contracts  separately  it  will  be  observed  that  the  aggre- 
gate of  the  lowest  bids  amounts  to  the  sum  of  S370,720  50.  Whereas  Mr. 
Brown's  bid  is  $411,627  55,  an  excess  of  nearly  $41,000  over  the  aggregate  of 
the  lowest  bids,  and  for  the  item  of  dredging  alone  his  bid  is  in  excess  $20,000. 

It  will  be  observed  that  the  proposals  are  for  the  execution  of  the  whole  pro- 
ject, whereas  the  appropriation  has  been  made  for  the  execution  of  only  one-half 
of  the  project. 

It  is,  therefore,  recommended  that  contracts  be  entered  into  only  for  so  ranch 
of  the  material  as  may  be  advantageously  used  in  executing  the  plan  of  improve- 
ment or  as  may  be  justified  by  the  amount  of  the  funds  available — namely, 
$230,000,  leaving  sufficient  of  the  appropriation  for  contracting  for  work  to  be  done, 
including  dredging. 

Any  other  course  would  result  in  procuring  a  large  umount  of  material  with- 
out means  of  putting  it  in  place  until  Congress  should  make  a  further  appro- 
priation. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  of  Engineers^  Major  General  Volunteers. 

Hon.  E.'M.  "Stanto.v,  Secretary  of  War. 
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Detroit.  May  7,  1867. 

SiB  :  I  send  herewith  an  abstract  of  all  the  bids  on  a  large  sheet,  with  a 
printed  copy  of  my  advertisement  for  the  materials  and  work  for  ship  canal 
across  the  St.  Glair  flats. 

Eleven  contractors  came  forward  and  bid  for  furnishing  all  materials  and 
doing  all  the  work  as  per  my  request  in  printed  advertisements ;  all  these,  how- 
ever, bidding  according  to  the  laws  requiring  bids  separately  for  each  kind  of 
material  and  for  each  kind  of  work.  Twenty-five  more  bidders  bid  partially, 
some  for  famishing  piles,  some  for  the  timber,  and  othera  for  the  iron,  materials, 
&c.  Those  who  bid  for  furnishing  all  materials  and  doing  all  the  work,  I  col- 
late from  the  abstract  as  follows  : 


Names  of  bidders  and  residence. 


Total  amoimt  of 
bids  for  all  ma- 
terials and  all 
work. 


H-  M.  Mixer,  Monroe,  Michigan. 

Ledlie  &,  Corse,  Chicaeo,  ItliDois 

Harvey  P.  Plieitt,  Toledo,  Ohio 

Walton  &,  Fuller,  Detroit,  Michigan,  and  Springfield,  Massachusetts 

John  Brown,  Thorold,  Canada  West 

'Williams  &.  Smith,  Manlius,  New  York .' 

R.-  A.  ConoUy,  Chicago 

Kox  &,  Howard,  Chicago * ^ 

Hasbroack  Sl  Conro,  Milwaukee 

Hart  &  Glasbv,  East  Saginaw  Michigan 

Greorg©  P.  Sanborn,  Milwaukee 


$480, 394  61 
497,187  40 
551,1)8  02 
514; -252  96 
411,6-27  55 
482,206  87 
453, 393  58 
476, C63  33 
463,675  50 
466,574  14 
420,894  58 


The  estimate  of  the  probable  cost,  as  seen  in  my  report  of  December  10, 1866, 
upon  which  Congress  directed  this  plan  to  be  adopted,  is  $428,754. 

Two  of  the  above  bids  are  below  mj  estimate.  The  contractors  making  these 
bids  are  acknowledged  to  be  the  most  experienced  in  similar  work  of  all  the 
others  who  have  come  in  competition  with  them.  Mr.  Brown  is  the  lowest 
bidder,  and  is  represented  as  eminent  in  experience  and  abundant  in  means  and 
every  way  highly  responsible.  He  is  the  contractor  who  dredged  for  the  Wel- 
land  canal.  He  is  the  same  who  secured  last  season  the  contracts  for  Saginaw 
and  St.  Mary's  rivers.  I  have  no  hesitation  in  recommending  the  contract  for 
the  St.  Clair  flats  to  be  given  to  him  on  the  above  bid,  and  request 'the  approval 
of  the  proper  authority  arid  instructions  to  forthwith  make  the  contract  with 
him. 

My  absence  at  Baltimore  so  long,  under  the  orders  of  the  War  Department, 
has  put  me  back  some  twenty  days  in  everything. 
There  should  be  only  one  contractor  on  such  a  work,  for  all  work  and  material. 
Very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  Corp9  Engineers,  Brevet  Major  General. 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers, 
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To  Contractors. 

Office  Lake  Harbor  Improvrments, 

111  Griswold  street,  Detroit,  Michigan. 
Written  and  sealed  proposals  for  furnishing  materials  and  doing  the  work  will 
be  received  at  this  office,  addressed  to  the  undersigned,  antil  the  10th  day  of 
April,  1867,  for  constrncting  a  straight  ship  canal  from  the  mouth  of  South 
Pass  directly  across  the  St.  Clair  flats,  300  feet  wide  and  13  feet  deep,  below 
lowest  stage  water,  to  be  diked  with  piles  and  timber  on  each  side  for  its  whole 
length  Jto  a  height  of  five  feet  above  water,  and  the  earth  dredged  out  to  form 
the  canal  to"  be  put  into  the  dikes  and  beyond  them,  so  as  to  form  the  canal 
banks  even  in  height  with  the  dikes  and  of  uniform  width  on  top,  and  having 
an  outer  slope  going  off  into  the  lake  water  of  two  horizontal  to  one  vertical 
For  further  details  of  construction,  bidders  are  informed  that  they  must  be  in 
person  at  this  office,  where  models,  drawings  and  specifications  can  be  seen 
and  all  explanation  given. 

materials  required. 

1.  Five  thousand  one  hundred  and  eighty  rock  elm  or  white  oak  straight 
round  piles,  12  inches  at  least,  exclusive  of  bark,  in  diameter  at  the'middle,  and 
not  less  then  28  feet  long. 

2.  Sixteen  thousand  four  hundred  sheet  piles,  4  by  12,  sawed,  18  feet  long, 
white  oak,  rock  elm,  l^ard  or  white  pine,  that  will  diive  well  without  Bplitting, 
widih  may  vary  from  10  to  12  inches,  giving  an  equivalent  amount  in  board 
measure  to  what  12  inches  in  width  would  give  for  the  total  amount. 

3.  Eight  hundred  and  sixty-four  stringers,  5  by  6,  sawed,  20  feet  long,  hard 
pine. 

4.  Eight  hundred  and  sixty-four  water-sills,  8  by  9,  sawed,  20  feet  long,  hard 
or  white  pine. 

6.  Eight  hundred  and  sixty-four  water  sills,  6  by  12,  sawed,  20  feet  long,  hard 
or  white  pine. 

6.  Eight  hundred  and  sixty-four  binders,  4  by  6,  sawed,  19  feet  long,  hard 
or  white  pine. 

7.  Eight  hundred  and  sixty-four  fenders,  8  by  12,  sawed,  20  feet  long,  white 
oak  or  hard  pine. 

8.  Eight  hundred  and  sixty-four  front  caps,  12  by  12,  sawed,  20  feet  long, 
heart  of  white  oak  or  of  hard  pine. 

9.  Eight  hundred  and  sixty -four  back  caps,  8  by  8,  sawed,  19  feet  long,  hard 
or  white  pine. 

10.  One  thousand  six  hundred  and  forty  front  sidings,  10  by  12,  sawed,  20 
feet  long,  hard  or  white  pine. 

11.  One  thousand  eight  hundred  and  twenty-two  front  sidings,  10  by  12, 
sawed,  18  feet  long,  hard  or  white  pine. 

12.  One  thousand  six  hundred  and  forty  rear  sidings,  8  by  12,  sawed,  20  feet 
long,  hard  or  white  pine. 

13.  One  thousand  eight  hundred  and  twenty-two  rear  sidings,  8  by  12,  sawed, 
18  feet  long,  hard  or  white  pine. 

14.  Six  ihoufand  four  hundred  and  ninety- five  cross-ties,  8  by  10,  sawed,  14 
feet  l^ng,  hard  or  white  pine  or  white  oak. 

The  sawed  stuff  will  amount  to  3,684,278  feet  board  measure.  The  round 
piles  to  be  of  best  qualiry  of  timber,  all  sawed  stuff,  to  be  squarely  and  truly 
sawed  to  the  dimensions  stated,  of  good  live  timber,  and  to  be  free  from  rotten 
knots,  splits,  shakes,  or  other  defects  ten  ling  to  impair  its  durability  or  strength. 

State  the  price  in  the  lids  for  furnishing  item  I,  per  pile  delivered  ;  stato  the 
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priee  in  the  bids  per  thooBand  feet  board  meaanre,  for  fiimishing  all  tbe  sawed 
stuff  deliyered,  the  place  of  delivery  being  at  the  mouth  of  the  South  Pass,  neiir 
•*  Jerry's  ranch." 

15.  Two  thousand  five  hundred  and  ninety  one-inch  round  iron  nut  and  scnew 
(and  two  washers)  bolts,  27  inches  long  from  outside  of  head  to  point  of  screw. 

16.  Two  thousand  five  hundred  and  ninety  one-inch  round  iron  nut  and  screw 
(and  two  washers)  bolts,  25  inches  long  from  outside  of  head  to  point  of  screw. 

NoTB. — ^These  bolts  may  probably  have  to  be  varied  from  one-half  to  one 
inch  in  length  to  suit  variations  in  thickness  of  pile. 

17.  Six  hundred  and  forty-eight  bars  one-inch  square  iron,  12  feet  long,  for 
drift-bolts,  25,754  pounds. 

18.  Six  hundred  and  forty-eight  bars  one-inch  square  iron,  14  feet  long,  for 
drift-bolts,  30,046  pounds. 

19.  Five  thousand  eight  hundred  and  twenty-eight  bars  one-inch  square  iron, 
16  feet  long,  for  drift-bolts,  308,837  pounds. 

20.  One  thousand  seven  hundred  and  twenty-four  pounds  ten-inch  wrought 
spikes,  half  inch  in  diameter. 

21.  Sixteen  thousand  nine  hundred  and  forty-four  pounds  eight-inch  wrought 
spikes,  three-eighths  inch  in  diameter. 

'i'he  iron  for  the  bolts  and  spikes  to  be  of  the  best  quality. 

State  the  price  per  pound  for  furnishing  and  delivering  items  15  and  16. 

State  the  price  per  pound  for  furnishing  and  delivering  items  17,  18  and  19. 

State  the  price  per  pound  for  furnishing  and  delivering  items  20  and  21. 

The  place  of  delivery  being  the  same  as  above  stated. 

One  sixteenth  part  of  each  class  of  the  twenty-one  foregoing  items  to  be  de- 
livered on  or  before  the  1st  of  July  next,  and  the  remainder  in  instalments  of 
ODe  sixteenth  for  every  month  thereafter  during  navigation  until  all  shall  have 
been  delivered. 

Whoever  receives  the  contract  will  be  required  to  famish  two  responsible  in- 
doraers  in  a  bond  of  indemnity  to  the  United  States  to  the  amount  of  twenty 
per  cent,  of  the  total  value  of  the  materials  contracted  for. 

State  in  the  bids  the  names  in  full,  and  residence  of  the  bondsmen. 

WORK  TO  BB  DOSE.  ^ 

1.  The  average  depth  of  water  all  along  where  the  canal  is  to  be  made  was 
6  feet  2.J  inches  last  November,  and  nowhere  less  than  3J  feet,  allowing  scows 
to  work  with  facility  everywhere  on  and  about  tbe  site. 

The  average  thickness  of  the  stratum  or  prism  of  earth  to  be  excavated  be- 
tween the  dikes  is  6  feet  9  J  inches ;  the  mean  lift  to  raise  it  to  the  surface  of  the 
water  is  9  feet  7  inches.     The  length  of  the  canal  is  to  be  8,200  feet. 

Borings  show  earth  easy  of  dredging  and  good  for  driving  the  piles;  should  it 
be  found  hard  to  drive  through  the  upper  crust,  dredging  will  be  done  along 
where  the  dikef*  are  to  stand,  to  a  sufficient  depth  to  allow  the  piles  to  be  driven 
to  tbe  depth  of  24  feet  below  the  surface  of  the  water  for  the  round  and  17  feet 
for  the  sheet  piles. 

Earth  to  be  dredged  from  between  the  dikes  and  put  into  the  dikes  and  into 
the  canal  banks  beyond,  so  as  to  make  them  into  proper  shape  as  described, 
618,5280  cubic  yards;  probable  amount  to  be  dredg-ed  to  ease  the  driving  of  the 
piles,  3/>,000  cubic  yards.  State  the  price  per  cubic  yard,  measured  in  the 
natural  bed  or  cut,  for  so  dredging  and  placing  the  earth.  Also,  state  the  price 
per  cubic  yard  measured  in  the  dikes  and  banks  for  so  dredging  and  placing 
the  earth. 

2.  State  the  price  for  preparing  and  driving  the  round  piles  per  pile. 

3.  State  the  price  for  preparing  and  driving  the  sheet  piles  per  pile. 

11  w Vol.  ii 
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4.  State  the  price  for  framing  and  patting  in  place,  according  to  plans  and 
specifications  to  be  learned  in  this  office,  all  the  sawed  timber,  per  running  foot 
of  timber  of  each  size  measured  in  the  works,  there  being  4  by  6,  16,416  running 
feet;  of  5  by  6, 17,280  running  feet;  of  8  by  8, 16,416;  of  8  by  9, 17,280 ;  of  8  by 
10,  90,930;  of  6  by  12,  17,280;  of  8  by  12,  82,876;  of  10  by  12,  65,596 ;  of 
12 by  12,  17,280— mill  measure;  in  all  341,354  lineal  feet. 

The  framing  is  exceedingly  simple ;  all  can  be  done  with  the  adze,  hand-saw 
and  auger.  For  every  bolt  to  be  driven,  a  hole  must  be  previously  bored  to  a 
depth  equal  to  the  length  of  the  bolt.  A  dovetail  is  to  be  cut  on  each  end  of  the 
cross-ties,  and  corresponding  notches  in  the  embracing  timbers.  In  the  running 
timber  work  the  ends  of  the  siding  timbers  are  to  abut,  not  lap,  except  the  caps, 
fenders  and  water-sills,  which  are  to  join  by  halving.  In  ea!ch  sheet-pile  three 
spikes  are  to  be  driven  without  splitting,  which  will  require  previous  boring. 

It  is  highly  desirable  that  one  contractor  should  be  fortunate  in  putting  in  his 
bids  so  as  to  secure  to  himself  the  contract  for  furnishing  all  materials  and  doing 
all  the  work.  The  doing  of  all  the  work,  however,  to  be  under  one  contractor,  if 
bids  justify.  The  act  of  Congress  making  the  appropriation  requires  bids  to  be 
received  and  contracts  made  for  each  class  of  materials  and  for  doing  the  work 
separately,  and  it  may  happen  that  he  who  gets  the  materials  may  not  get  the 
contract  for  the  work.     The  lowest  responsible  bid  secures  the  contract. 

It  is  pertinent  to  remark  that  from  the  beginning  of  the  work  at  South  Pass, 
to  the  completion,  all  the  machinery  and  work  will  be,  in  almost  all  weather,  per- 
fectly protected,  nor  will  any  hindrance  arise  from  passing  vessels  or  rafts,  which, 
until  the  new  channel  shall  be  completed,  will  follow  the  old  crooked  route  across 
the  fiats.     These  circumstances  are  of  great  consideration  to  the  contractor. 

The  rule  which  has  already  been  stated  in  reference  to  bondsmen  and  indemnity 
for  materials  applies  to  the  contract  for  doing  the  work.  Bidders  will  be  par- 
ticular to  follow  the  instructions  herein  contained  in  writing  out  their  proposals. 
Time  for  completing  the  work,  on  or  before  the  spring  of  1869. 

T.  J.  CRAM, 
Col,  Corps  Engineers,  BvL  Maj.  Gen.  U.  S.  A., 

Sup*t  Harbor  and  River  Improvements. 


B  4. 

Enoinbbr  Dbpartmbnt, 

Washington,  May  21,  1867. 

GbiNBRAl  :  Your  letter  of  the  17th  instant,  with  abstract  of  proposals  for  work 
at  St.  Clair  fiats,  was  submitted  to  the  Secretary  of  War,  with  recommendations 
from  this  department,  which  have  been  approved  by  him.  You  will  therefore 
proceed  to  award  the  contracts  to  the  lowest  responsible  bidders  "for  each  class 
of  material  and  labor,"  as  provided  for  in  the  third  section  of  the  act  approved 
March  2,  1867,  upon  their  furnishing  the  requisite  security  for  the  faithful  per- 
formance of  the  same. 

It  will  be  seen  by  reference  to  the  abstract  of  proposals,  that  the  lowest  bid- 
ders for  materials  and  labor  are  respectively  as  follows : 

John  BrofcUy  Thorold,  Canada  West. — For  piles,  sawed  and  hewn  timber, 
and  for  framing  and  putting  in  all  sawed  and  hewn  timber  embraced  in  items  1 
to  14  (inclusive)  of  "  materials  required,*'  and  item  4  of  "  work  to  be  done,"  under 
the  advertisement. 

Detroit  Bridge  and  Iron  Works  Company,  Detroit, — For  1-inch  round  iron 
nut  and  screw  two-^washer  bolts,  items  15  and  16,  advertisement. 

H.  M.  Mixer,  Monroe,  Michigan. — ^For  bar  iron  for  drift  bolts,  items  17,  18, 
and  19,  advertisement. 
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Buhl,  DucAarme  4*  Co.,  Detroit,  Michigan, — ^For  spikes,  items  20  and  21, 
adyertisement. 

George  P.  Sanhom,  Miltcaukee,  Wisconsin. — ^Por  dredging  channel,  item  1 
of  work  to  be  done. 

R.  A.  Conolly,  Chicago,  Illinois, — ^For  preparing  and  driving  round  piles* 
item  2  of  work  to  be  done. 

W.  W.  and  E.  T,   Williams,  Manlius,  New  York. — ^For  preparing  and 
driving  sheet  piles,  item  3  of  work  to  be  done. 

You  will  enter  into  contracts  only  for  so  much  of  the  material  as  may  be  ad- 
yantageoasly  used  in  executing  the  plan  of  improvement  to  the  extent  practic- 
able with  the  appropriations  made  for  it,  namely,  $230,000,  leaving  sufficient  of 
that  sum  for  the  contract  for  work  to  be  done,  including  dredging.  Any  other 
eoorse  would  result  in  procuring  a  large  amount  of  material  without  the  means 
of  patting  it  in  place  until  Congress  should  make  further  appropriation; 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHRfiTS. 
Brig.  Gen,  and  Chief  of  Engineers,  Maj,  Gen.  Volunteers, 
Brevet  Majot  Gen.  T.  J.  Oram,  U.  S.  A., 

Colonel  of  Engineers,  Detroit,  Michigan. 
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B  5.— Abstract  of  hids  for  St.  Clair  jiats 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
]8 
19 
90 
SL 


Names  of  bidden. 


H. H.  HIzer,  Monroe,  Mich...., 
Joel  W.  Eeliey»  Toledo,  Ohio. , 


Loud,  Priest  &  Gay,  Avsable,  Mich 

Gilbert  W.  Ledlle,  East  Siiginaw 

Ledlie  &  Corse,  Chiffa^.IlI 

Harvey  P.  Piatt,  Toledo,  Ohio 

H.  M.  Loud,  Detroit,  Mich 

D.  E.  Rice,  Detroit,  Mich 

Walton  &  Fuller,  Detroit,  Mich 

Alex.  McDonnell,  Hamilton,  C.  W 

Wm.  Sanborn,  Port  Huron  Mich 

John  Brown,  Thorold,  C.W 

Brooks  &.  Adams,  Detroit,  Mich 

Buhl,  Ducharmo  &  Co.,  Detroit,  Mich 

Detroit  Bridge  and  Iron  Works  Co.,  Detroit,  Mich, 
W.  W.  Williams  &,  Smith,  materials,  and  W.  W. 
&  E.  T.  Williams,  work,  Manllus,  N,  Y. 

Eugene  St  Amour,  Detroit,  Mich 

Ellas  Sims,  Cleveland,  Ohio 

R.  A.  Conolly,  Chicago,  m 

Fox  4^  Howard,  Chicago,  111 

Hasbrouck  8c  Conro,  Milwaukee,  Wis 


Henry  C.  Kibbee,  Detroit,  Mich 

J.  M.  Jones,  Detroit,  Mich 

Burt  Si.  Glasby ,  East  Saginaw,  Mich 

Farquhar  McRae,  Wallaceburg,  C.  W.... 

Mason.  Doty  &  Luce,  Detroit,  Mich 

John  Trowbridge  &  Bros.,  Detroit,  Mich. 
John  C.  Valentine,  East  Saginaw,  Mich. . . 

L.  M.  Mason,  Detroit,  Mich 

Seth  P.  Cushman,  Detroit,  Mich 

A.  A.  McDonnell,  Hamilton,  C.  W 

George  P.  SauDom,  Milwaukee,  Wis 

L.  Reeve,  East  Saginaw,  Mich 

E.  Vonderbecke,  Detroit,  Mich 

Balphe  C.  Smith,  Detroit,  Mich 

Milton  H.  Butler.  Detroit,  Mich 


For  fomishing  materials. 


Per  pile. 
$6  25 

448 

6  50 


4  00 
4  75 
6  50 


6  00 

4  50 

5  00 
3  20 


4  00 

6  00 
4  00 

420 

4  00 
3  75 

380 

5  00 
3  92 

388 


6  16 


325 
5  60 
350 


3  75 
3  50 
3  45 


PerM. 
$22  00 


25  00 


19  90 
26  00 
Unintc;^igi 


28  00 
22  00 
24  00 

19  00 

20  00 


24  70 


22  00 
20  00 

23  00 
piles  only, 


23  00 
20  00 


22  40 
22  00 
*19  00 
21  90 


24  00 
20  95 


^1 


Per  lb. 
$0  09i 


9.9 
12 
9 
ble  and  no 

8i 

m 

Eachl  15 


11 


9 
7* 
11 


13 

12i 

12 


9 
14 


14 


Per  lb. 
$0  05 


5.9 

7i 
6t 

t  in  accord 
51 

7 
6* 


7.31 

8* 
9 
ance  with 


5i 


7i 


s§ 

CB    O    « 


Per  lb. 
$0  071 


12* 

m 


7i 
10 


*  An  to  be  delivered  in  rafts.    This  condition  vitiates  bid. 
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For  doing  work. 


& 

111 

11 

If 

if 
h 

For  framing  and  putting  in,  per  running  foot 

to 

P, 

5^ 

•§-9 

00  JO 

B 

1-9 

(goo 

ft 

Pi 

lis 

•^1 

$0  40 
44 

$045 
44 

^00 
590 

Per  pile. 
11  00 

1  40 

10  15 
8 

above 
$0  08 

water, 
$0  10 

20  cents 
$0  16 

below  w 
$0  09 

ater,  per 
$0  16J 

lineal  foo 
Fenders, 
16c.r.  si- 
ding,  10  c. 

|$on 

$0  11 

44 

m 

pedfiea 

""'ssi' 

tions  in 

999 

500 

adrertig 

1  24 

125 

ement. 

10 
6 

10 
61 

14 
7* 

14 
9 

14 
10* 

14 
10 

♦"IS 

14 
15 

14 
16 

45 

60 

350 
300 

75 
125 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

38 

39 

380 

1  30 

4* 

4i 

41 

41 

4f 

4* 

4* 

4t 

4^ 

44 



350 

300 
320 
200 
250 
225 

60 
75 

6 

6 

8 

8 

7 

7 

9 

9 

10 

56 

57 
'     *44i* 

40 
44i 
42 

50 

72 
75 
65 

9 

8i 

9 
3 

8* 

9 

6* 
8* 

9 

7* 
8i 

9 
8 
8* 

9 

n 

8* 

9 

si 

9 
12 

9 

50 
44 

290 
n  40 

si" 

6cu. 
8 

per  fo 

8 

otabo 

8 

ve  and 
8 

12  below 
8 

water. 

8 

8 

8 

8 

'  r 

..•••... 

420 
225 

m 

69 

9* 

9* 

9* 

9i 

9i 

9* 

9* 

9* 

9i 

t  Bids  for  driying  not  accepted  on  account  of  condition. 
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Names  of  bidden. 


Cost  of  - 


I 


1 


■c 


o 
M 

00 


H.  M.  Mixer,  Monroe,  HIch 

Joel  W.  Kelaey,  Toledo,  Ohio 

Loud,  Priest  &  Gay,  Ansablc,  Mich 

Gilbert  W.  Ledlle,  East  Saginaw,  Michigan. . . 

aLedlie  Sc  Corse,  Chicago,  111 

Harvey  P.  Piatt,  Toledo.  Ohio 

H,M.Loud,  Detroit.  Michigan 

D.  E.  Rice,  Detroit,  Mich 

6  Walton  &,  Fuller,  Detroit,  Mich 

Alex.  McDonnell,  Hamilton,  C.  W 

Wm.  Sanborn,  Port  Huron,  Mich 

John  Brown,  Thorold,  C.  W 

Brooks  Se.  Adams,  Detroit,  Mich 

Buhl,  Ducbarme  ic  Co.,  Detroit,  Mich 

Detroit  Bridge  &  Iron  WksCo.,  Detroit,  Mich 
c  W.  W.  Williams  &  Smith,  materials,  W.  W. 
te,  E.  T.  WUliams.  work,  Manlins,  N.  Y. 

Eugene  St.  Amour,  Detroit,  Mich 

Elias  Sims,  Cleveland,  Ohio 

R.  A.Conolly,  Chicago,  HI 

Fox  &  Howard,  Chicago,  111 


$32, 375  00 
23,206  40 
33,670  00 


$81, 054  11 


$3,567  72 $18, 231  65  $1,353  43 


92,106  95 


20,720  00 
24, 605  00 


73,317  13 
95, 791  22 


4,506  60 
3,379  95 


27,  .147  77 
23,701  40 


1,586  78 
1,680  12 


31,080  00 
23, 310  00 


103, 157  78 
81,054  11 


3, 192  17   19, 599  23 

4, 694  371  25, 524  59     1, 493  44 

5,957  00 


16, 576  00 


"0,001  28 


4,131  05 


19, 143  44 


1,493  44 


20,720  00 


91.001  66 


3,379  95  18,687  64     1,306  76 

2,816  62|  18,687  64 

4, 131  05  21. 878  22     1, 680  12 


Hasbronck  Sc  Conro,  Milwaukee.  Wii 

Henrv  C.  Kibbee,  Detroit,  Mich , 

J.  M.  Jones,  Detroit,  Mich 

Burt  &,  Glasby,  East  Saginaw,  Mich 

Farquhar  McRae,  Wallaceburg.  C.  W 

Mason,  Doty  &  Luce,  Detroit,  Mich 

d  John  Trowbridge  &  Bros.,  Detroit,  MIoh., 
John  C.  Valentine,  East  Saginaw,  Mich. .... 

L.  M.  Mason,  Detroit,  Mich 

Seth  P.  Cnshman,  Detroit,  Mich 

A.  A.  McDonnell,  Hamilton,  C.  W 

George  P.  Sanborn,  Milwaukee,  Wis 

L.  Reeve,  East  Saginaw,  Mich , 

E.  Vonderbecke,  Detroit,  Mich , 

Ralph  C.  Smith,  Detroit.  Mich 

Milton  H.  Butler,  Detroit,  Mich , 


21. 756  00 
20,720  00 

19,425  00 


81,054  11 
73,685  56 
Piles. 
87, 158  40 


4,882  15 
4,694  37 


4,506  < 


20.305  60 


73,685  56 


5,257  70 


18,130  00 


88,422  67 


5,257  70 


29, 170  96 
29,070  96 


27,347  77 


29, 170  96 


26, 436  18 


2.333  50 
1,773  46 

1,960  14 


1.866  80 


1,866  80 


m  Bids  for  dredging  not  in  accordance  with  advertisement    For  all  materials  rehandled  in  dlket,  15  centi 

extra  per  yard. 
b  Wants  explanation  of  measurement  in  embankment 

c  If  Uie  earth  is  measured  In  scows,  deduct  2  cents  per  yard.    Too  many  condltlonB  in  bid  for  dredging. 
d  Will  only  Itamlsh  1,000  piles.    This  condition  vitiates  bids  for  piles. 
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Cost  of— 

t 

o 

1 

1 

1 

o 
H 

-a 
£ 

|1 

Preparing  and  driving 
round  piles. 

1 

Framing  sawed  tim- 
ber. 

1 

1 

Total. 

^1,312  00 
967.443  20 

$293,976  00 
287,443  20 

I 
$15, 540  00|    $16, 400  00 
an  ?>fiQ  01)      22  060  00 

$50,560  00 
36,  491  34 

$136,582  U 

$343,812  50      $480,394  61 

1 ' 

287,443  20 

15,488  2^ 

20,336  00 
20,500  00 

46,  441  72 
38, 719  53 

127, 478  28 
149, 157  69 

369,709  12        497.187  46 
401,960  33        551,118  02 

316,840  80 

25,900  00 

293,976  00 

391,968  00 

18, 130  00 

12,300  00 

23,894  78 

165, 952  18 

348, 300  78       514, 252  96 

248,246  40 

254,779  20 

14,504  00 

21,320  00 

16, 215  47 

111,341  68 

366,285  87]       4ii,G27  55 

! 

387,443  20 

18, 130  00 

9,840  00 

27, 382  63 

139, 411  05 

342, 795  82        482. 206  87 

261  312  00 

10,360  001       11.808  0() 

30,72*1  86 
30,069  38 

29,  015  09 

i39. 196  72 
130, 044  35 

314.201  86 
346,028  98 

325,697  69 

453,398  58 

29,709  60 
274,377  60 

290,709  60 

12,950  00 
11,635  00 

12,300  00 
10,660  00 

476,  063  33 

287,413  20 

7, 252  00 

13,284  00 

27,308  32 



131, 286  62 

335,287  52 

466. 'S74  14 

225,381  60 

11,655  00 

11,316  00 

32,428  63 

140, 113  35 

280, 781  23 

420,894  58 

I  eertifj  this  to  be  a  tme  abstract  of  tho  original  bidf. 


T.  J.  CRAM. 
ColotMl  of  Engineer§f  Brevet  M<yor  Oeneral  U.  S.  A, 
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B6. 

United  States  Engineer  Office, 

Detroit,  June  11,  1867. 

General  :  In  justice  to  the  engineer  department  I  admit  that  the  abstract 
of  bids  sent  with  mj  letter  of  May  7th  last  recommended  the  award  for  all 
materials  and  work  to  John  Brown.  Bid  No.  12  was  made  out  in  this  office,  in 
a  manner  which,  toith  an  omission  of  facts  not  then  known,  but  since  discovered, 
may  have  misled,  and  been  the  cause  of  the  engineer  department  letter,  May 
21,  being  sent  to  me,  to  the  end  of  awarding  contracts  for  the  canal  to  seven  (7) 
different  persons.  The  letter  seems  to  take  it  for  granted  that  the  seven  named 
will  take  the  respective  contracts  for  the  several  items  specified. 

We  shall  see  now  far  such  a  supposition  may  be  realized.  I  have  made  out 
a  corrected  abstract,  and  classified  the  work  and  materials  in  accordance  with 
what  I  regard  a  proper  construction  of  the  law  in  reference  to  this  particular 
work.  This  abstract  I  desire  to  replace  the  one  I  before  sent,  and  to  have  that 
returned  to  my  office.  I  transmit  the  corrected  one  as  my  final  official  return 
herewith.  As  to  awarding  the  iron  to  bid  No.  1,  (H.  M.  Mixer,)  bid  No.  12 
(John  Brown)  is  as  low  as  Mixer's,  and,  besides.  Mixer  declines  upon  the 
honest  ground  that  he  bid  for  the  "  whole  or  none."  As  to  awarding  the  nut 
and  screw  washer  bolts  and  bar  iron  (round)  to  Detroit  Bridge  and  Iron 
Works  Company,  (bid  No.  15,)  it  will  be  seen  that  Brown's  bid  for  these  is  as 
low  as  bid  No.  15,  and  as  that  company  expresses  indifference  to  receiving  the 
contract,  on  the  ground  of  risk  and  inconvenience  of  delivering,  I  see  good 
reasons  for  awarding  it  to  John  Brown. 

As  to  awarding  the  contract  for  spikes  to  Buhl,  Ducharme  &  Co.,  (bid  No. 
14,)  it  will  be  seen  that  Brown's  bid.  No.  12,  is  as  low  as  Buhl,  Ducharme  & 
Co.'s  bid  for  these  spikes ;  and  as  Buhl,  Ducharme  &  Co.  express  indifference 
to  the  contract,  on  account  of  risk  in  sending  (to  a  place  where  they  or  the 
government  have  no  storehouse)  kegs  of  the  articles,  there  seems  good  reason 
to  award  the  contract  to  Brown  for  the  spikes.  The  iron  bolts  and  spikes  con- 
stitute one  "  class  "  of  material,  and  by  making  a  contract  for  it  with  Bpown 
we  comply  with  the  law  in  awarding  diis  class  of  material  to  him,  who  is  the 
lowest  bidder  for  all  in  the  class. 

As  to  awarding  the  contract  to  R.  A.  Conolly,  (bid  No.  19,)  his  bid  was  for 
the  whole  or  none,  so  understood ;  besides,  though  he  might  be  a  responsible 
bidder  for  the  whole  straight  through,  he  is  not  a  responsible  contractor  for 
driving  these  piles,  as  would  be  required,  at  $2  each,  under  an  isolated  job, 
apart  from  the  rest  of  the  work  he  bid  for.  Such  a  price  is  unreasonable,  nor 
would  he  take  the  contract  for  driving  alone.  On  account  of  unreasonableness, 
article  1046  Army  Regulations,  Revised,  tells  us  that  part  of  the  bid  which  refers 
to  driving  the  piles  should  be  rejected ;  and,  besides,  there  is  another  reason : 
much  dredging  will  have  to  be  done  to  facilitate  the  driving.  Who  doe«  this, 
if  an  independent  contract  be  made  for  the  driving  alone  ?  The  truth  is,  we 
can't  separate  the  dredging  from  the  rest  of  the  work  of  putting  in  the  wood- 
work of  the  dikes,  and  afterwards  securing  them.  This  is  a  reason  for  putting 
the  dnving  of  the  piles  and  all  other  work,  including  the  dredging,  under  one 
class,  designated  Class  A  in  the  abstract.  Each  and  every  reason  just  assigned 
would  apply  to  eveiy  bid  below  $5  per  pile  for  driving,  if  we  award  for  driving 
alone,  independently  of  the  other  work  to  be  done.  Hence,  we  can  only  regard 
Brown's  bid  as  the  lowest  we  can  take  to  make  a  contract  upon,  and  we  can  do 
that  only  upon  the  ground  of  his  having  the  award  of  all  other  work.  Brown's 
bid  is  the  lowest — I  may  say,  the  only — bid  for  driving  the  round  piles  that  we 
can  hope  to  contract  for. 

In  regard  to  driving  sheet-piling,  precisely  the  eame  reasons,  each  and  every, 
apply  to  them  as  for  the  round  piles,  and  more  besides.    These  cannot  be 
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driven  and  spiked  io  a  job  disconnected  with  sawed  timber-work  of  the  dikes. 
No  person  could  be  indnoed  to  take  a  contract  for  doing  it  (unless  he  baa  the 
contract  for  the  whole  work)  at  any  reasonable  price.  Brown's  is  the  lowest 
reasonable,  responsible  bid  that  the  preparing,  driving,  and  spiking  can  be  done 
for,  and  that,  too,  in  connection  with  other  work.  What  does  the  preparing 
mean  ?  Brown  was  the  only  one  of  the  contractors  who  examined  tne  model  . 
and  eould  take  in  all  the  measuring ;  who  had  the  wit  to  discover  that  the  sheet- 
piles  would  have  to  be  jointed  with  a  plane  on  both  edges.  Now,  to  joint  an 
oak  stick  on  both  edges,  eighteen  feet  lon^,  twelve  inches  wide,  and  four  inches 
thick,  is  no  small  job.  Williams  bid  for  the  award  of  all  he  bid  for,  or  none, 
(bid  No.  16.)  He  therefore  declines  the  contract,  virtually,  for  driving  sheet- 
piles,  and  the  same  is  the  case  with  every  other  bidder  unless  he  can  have  the 
whole  he  bid  for  awarded  to  him. 

We  now  come  to  the  question  of  awarding  the  dredging  to  George  P.  San- 
bom,  Milwaukee,  (bid  No.  32.)  In  relation  to  this  bid  there  is  considerable 
to  be  said.  Some  days  afler  sending  my  letter  of  May  7,  with  the  abstract  of 
bids,  I  discovered  that  this  was  a  fraud,  which  had  I  known  when  I  opened  the 
bids  I  would  have  rejected  in  toto,  and  it  should  never  have  appeared  on  an 
abstract  of  mine.  The  evidence  of  this  piece  of  sharp  practice  became  con- 
clusive some  days  since.  Conro  (who*  bid  No.  21)  drew  up  bid  32,  signed 
Sanborn's  name,  and  put  it  in,  not  for  Sanborn  to  get  the  contract,  but  for  Has- 
bronck  &  Conro  to  get  the  dredging,  provided  their  bid  (No.  21)  should  fail  to 
be  the  lowest.  It  proves  that  Sanborn  was  a  "straw,"  used  by  .Conro  to  obtain 
for  Hasbrouck  &  Conro  the  advantage  of  two  bids  to  each  of  their  fellow  bid- 
ders having  one ;  and  this  was  all  unknown  to  me  until  since  the  abstract  was 
made  out  and  my  letter  of  7th  May  was  sent  I  find  that  Sanborn  used  to  be  a 
bookkeeper  to  Conro,  and  knows  no  more  about  constructions  than  the  most 
inexperienced.  Conro  has  seen  me  twice  since,  and  acknowledged,  when  I 
charged  him  with  perpetrating  the  trick,  that  he  did  it  so  as  to  secure  to  him- 
eelf  the  dredging  in  case  his  bid  (No.  '21)  should  fail  to  secure  the  whole. 
There  never  has  been  a  word,  verbally  or  in  writing,  from  Sanborn  to  me,  claim- 
rng  the  contract  or  acknowledging  the  bid,  or  conferring  any  authority  for 
Conro  to  use  his  (Sanborn's)  name  in  a  manner  which,  without  such  written 
authority,  is  tantamoimt  to  a  forgery.  I  stamp  this  "straw"  bid  (No.  32)  as  a 
transaction  worthy  of  a  trickster.  Conrq,  first,  on  seeing  that  Brown,  for  the 
entirety  was  the  lowest,  went  and  proposed  to  Brown  to  take  him  (Conro)  in  as 
partner  on  Brown's  bid.  Brown's  reply  was  that  "  the  contract  had  not  yet 
been  awarded,  consequently  he  could  give  no  definite  reply  to  such  a  proposi- 
tion." Conro  has  since  been  active  to  secure  for  himself  the  dredging  on  the 
fraudulent  bid  in  the  name  of  Sanborn,  and  the  pertinacity  of  his  acts  show  a 
desire  more  for  a  haul  upon  the  public  cnb  than  for  the  interest  of  this  important 
public  work.  I  regard  his  use  of  a  "straw"  bidder  as  an  unfair  attempt  to  over- 
reach those  who  put  in  their  bids  honestly,  according  to  the  understanding. 
Conro  has  had  the  barefacedness  recently  to  call  on  me  a  third  time,  claiming 
that  I  should  award  the  dredging  to  Sanborn,  in  order  that  he  (Conro)  might 
pt  the  contract.  Never  presenting  any  authority,  written  or  verbal,  from  San- 
bom  for  anything  concerning  bid  No.  32,  or  anything  else.  It  is  needless  to 
say  I  have  treated  this  claim  of  Conro  with  silence ;  and  now,  in  making  up 
mj  final  abstract  herewith  sent,  I  mark  upon  the  abstract  a  rejection  of  the 
whole  bid,  (No.  21,)  for  reasons  herein  stated  and  thereon  assigned,  under  the 
head  of  remarks. 

As  to  awarding  the  items  specified  in  engineer  department  letter,  May  2 1 ,  to 
John  Brown  :  The  letter  arrived  at  my  office  during  my  absence  at  Buflalo,  and 
was  opened  under  the  instructions  I  left,  for  opening  all  official  letters  by  my 
clerk.  Brown  called  to  see  about  the  award,  and  the  letter  was  shown  to  him. 
He  re^ed :  ^*  I  can't  take  such  a  contract ;  my  bid  was  for  the  whole  or  none. 
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the  same  as  all  who  bid  for  the  entirety.  Nobody  can  expect  that  such  a  work 
can  be  carried  on  by  several  contractors.  One  can  do  the  work  well,  according 
to  the  general's  plan ;  two  would  be  in  each  other's  way,  and  would  inevitably 
clash."  I  have  not  seen  Mr.  Brown  since,  but  he  left  this  message  as  his  official 
reply  to  the  proposition  of  awarding  him  parts  of  his  bid  instead  of  the  whole. 

I  have  now  reported  in  full  upon  the  proposition  in  engineer  department  letter 
of  May  21,  to  assign  the  work  to  seven  contractors,  and  the  conclusion  is  clear 
that  we  cannot  expect-  to  accomplish  the  object  by  assigning  contracts  for  differ- 
ent "  kinds"  of  material  or  different  "  kinds"  of  work,  but  that  we  could  h&ve 
secured  a  highly  ^vorable  contractor  for  the  interest  of  the  work  by  assigning 
the  contract  by  classifying  the  labor  or  work,  and  by  **  classifying"  material,  as 
contemplated  in  the  law,  according  to  my  construction,  and  as  I  have  done  in 
my  final  abstract,  after  a  careful  reperusal  of  all  the  bids. 

The  law  says,  "  no  contract  shall  be  made  except  after  public  advertisement 
for  proposals,  &c.,  and  the  same  shall  only  be  m^kie  Jbr  the  work,  (work  mean- 
ing in  this  case  ship  canal,  St.  Clair  flats,)  with  the  lowest  responsible  bidder 
therefor,  upon  security  deemed  sufficient  in  the  judgment  of  the  Secretary  [of 
War."]  Now,  this  don't  oblige  contracts  to  be  made  for  different  kinds  oi  labor 
or  work,  nor  for  different  kinds  of  material.  Now,  in  regard  to  section  three, 
"  there  shall  be  separate  proposals,  and  separate  contracts  for  each  work,  and 
also  for  each  class  (not  kind)  of  labor,  and  also  for  each  class  (not  kind)  of  ma- 
terial for  each  work."  Now,  I  do  not  infer  this  to  mean  there  shall  be  separate 
contractors  even  for  each  class  of  labor  or  material.  Much  less  do  I  infer  that 
it  means  separate  contractors  for  each  kind  of  labor  or  each  kind  of  material, 
but  that  it  does  mean  that  in  drawing  up  the  instrument  called  contract  thei-e 
shall  be  stated  in  it  separate  classes  of  labor  and  of  material  specified  and  con- 
tracted for,  so  that  kinds,  quantities  of  measure  or  weight,  and  prices,  &c.,  may 
be  clearly  understood,  and  thus  avoiding  the  former  system  of  lumping,  bo  lia- 
ble to  frauds,  and  injustice  to  the  public  interest,  and  whereupon  many  of  the 
piers  were  so  slightingly  constructed.  I  hold  this  to  be  a  sound  interpretation 
applicable  to  every  work  coming  under  that  law  generally.  Now,  in  regard  to 
the  particular  work  (ship  canal,  St.  Clair  flats)  under  consideration,  there  is 
another  feature  of  the  law,  which  sgtys  the  money  shall  be  applied  to  carrying 
out  a  certain  plan.  The  plan,  to  be  properly  executed,  must  be  done  by  putting 
all  work  of  whatsoever  kind  in  it  under  one  contractor ;  it  is  for  this  reason 
that  I  classify  in  the  abstract  all  work  to  be  done  in  one  class,  A.  The  mate- 
rials are  classified  into  three.  The  propriety  of  giving  all  three  of  these  classes 
to  the  same  contractor,  who  has  class  A,  may  have  not  been  so  obvious  to  the 
engineer  department  as  I  will  now  make  it.  We  have  no  storehouse,  no  dock, 
no  boom,  at  the  place  where  the  work  is  to  commence.  Suppose  \ve  contract 
with  three  different  contractors  for  the  materials  to  be  delivered.  Each  delivers ; 
we  are  bound  to  receive  and  pay.  Who  is,  after  delivery  to  the  United  States, 
to  have  the  care,  or  to  store,  or  to  guard,  so  much  valuable  property  at  that 
point,  where  there  is  not  a  house,  dock,  or  inhabitant  within  several  miles  ? 
You  liiust  see  the  risk  to  the  United  States  would  be  very  great.  Put  all  the 
materials  and  work  under  one  responsible  contractor:  he  makes  his  own  dock, 
storehouses,  shop,  and  boom,  and  relieves  the  government  from  all  risk,  and 
expense  of  custodianship  for  materials.  I  should  take  care  to  draw  the  con- 
tract with  a  clause  to  this  end ;  also,  with  a  clause  to  fill  the  condition  in  the 
last  paragraph  but  one  of  your  May  21  letter.  It  will  be  seen  by  the  abstract 
that  Brown  (bid  No.  12)  is  as  low  and  lower  than  anybody  else's  bid  upon  class 
one,  class  two,  class  three,  and  for  class  A ;  he  is  lower  than  any  other  honest, 
bona  fide,  responsible  bidder.  I  hold  that  under  the  law  he  is  entitled  to  the  con- 
tract for  the  work,  as  a  whole.  I  also  hold  that  under  the  law  he  is  entitled  to 
the  award  for  each  class,  not  only  of  materials,  1, 2,  3,  but  likewise  for  the  class 
of  labor,  A,  since  the  bid  32  is  rejected  in  to  to,  and  utterly  discarded.    Even  if  it 
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were  admitted  among  honest  bids,  Brown,  under  the  law,  would  be  entitled  to 
the  award,  upon  the  ground,  **  and  the  same  (contract)  shall  only  be  made  for 
the  work  with  the  lowest  responsible  bidder  therefor."     Now  as  to  security. 
Before  writing  my  recommendation  of  7th  May,  Brown  presented  satisfactory 
names  to  me,  and  I  doubt  not  they  will  be  perfectly  satisfactory  to  the  Secre- 
tary of  War,  as  his  bondsmen.     He  went  so  far  as  to  say,  "  I  will,  if  required, 
put  in  deposit  in  gold,  in  the  government  bank  at  Detroit,  funds  to  any  amount 
yon  may  require,  to  the  credit  of  the  work,  as  additional  security."     I  cannot 
cay  that  Brown  will,  now  it  has  become  so  late,  accept  the  contract ;  but  I 
tbiok  he  would  if  awarded  to  him  in  the  same  good  faith  in  which  he  bid.    For 
reasons  and  facts  herein  given,  I  submit  the' matter  and  recommend  that  the 
award  of  all  be  made  to  John  Brown  (bidder  No.  12)  for  the  whole  work,  and 
that  I  be  authorized  to  draw  up  the  contract  as  soon  as  possible,  or  we  shall 
consume  another  srason  in  preliminaries  to  another  annual  detriment  to  the 
commerce  to  the  amount  of  half  a  million  of  dollars,  more  than  enough  to  con- 
Btruct  the  whole  work. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colojiel  JSngineerSf  Brevet  Major  General, 

P.  S. — ^The  letter  to  which  this  is  in  reply  came  while  I  was  absent  in  Buffalo. 
I  returned,  and  next  day  but  two  had  to  go  to  Cleveland  on  duty.  It  has  been 
impossible  to  put  all  the  facts  in  shape  before.  Every  day  is  precious,  and  we^ 
should,  in  my  opinion,  get  this  work  under  contract  immediately,  on  account  of 
getting  materials  to  begin  with  this  season,  and  for  the  general  interest  of  the 
work. 

T.  J.  ORAM. 
Major  Gen.  A,  A.  HUiMPHREVS, 

Chief  of  Engineers^  U.  S.  A^ 
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B  7. — Abstract  of  bids  for  fumiihing  materials  and 


Names  or  bidden. 


CloABificatlon  of  materials  to  be  famLshed. 


Class  1. 


Class  2. 


a 


Class  3. 
Manufaetured  iron. 


l§ 


C  J- 

^.1 


«5 


3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


H.  M.  Mixer,  Mooroe,  Michigan . 
Joel  W.Kelsey,  Toledo,  Ohio.... 


Lond,  Priest  &  Gay.  Ausable,  Michigan., 
Gilbert  W.  Ledlie.  East  Saginaw,  Mich. . . 

Ledlie&  Come,  Chicago,  III 

Harvey  P.  Piatt,  Toledo,  Ohio 

H.MLoud,  Detroit,  Mich 

D.E.Rico,  Detroit,  Mich.. 


Pr.piU. 


4  48 
6  50 


Pr.  MXm. 
$22  00 


Per  tt. 

$0  09^ 


Per  lb. 
$0  05 


Per  lb. 
$0  07J 


25  00 


4  00 
4  75 
650 


19  90 
26  00 
UninteUigi 


Walton  &  Fuller,  Detroit,  Mich * 

Alexander  McDonnell,  Haaiilton,  C.  W 

Wm.  Sanborn,  Port  Hnron,  Mich 

John  Brown.  Thorold,  C.  W 

Brooks  d&  Adams,  Detroit,  Mich 

Buhl,  Ducharmo  &  Co.,  Detroit,  Mich 

Detroit  Bridge  and  Iron  Works 

W.  W.  Williams  &  Smith,  materials ;  and  W.  W.  &  E. 
T.  Williams,  work,  Manlius,  N.  Y. 

Eugene  St.  Amour,  Detroit,  Mich 

Elias  Mms,  Cleveland,  Ohio 

R.  A.  ConoUy,  Chicago,  111 

Foxd;  Howard,  Chicago,  111 


6  00 

4  50 

5  00 
3  20 


28  00 
22  00 
24  00 

19  00 

20  00 


12 
9 

bleandnot 
8i 
12i 
each  1 15 


Hasbronck  &Conro,  Milwaukee,  Wis 

Henry  C.  Kibbe,  Detroit,  Mich 

J.  M.  Jones,  Detroit,  Mich 

Burt  &  GlaJiby ,  E.  Saginaw,  Mich 

Farquhar  McRae.  Wallaceburg,  C.  W 

Mason,  Doty  <fe  Luce.  Detroit,  Mich 

John  Trowbridge  &  Bros.,  Detroit,  Miclu  . 

John  C.  Valentine,  E.  Saginaw,  Mich 

L.M.Mason,  Detroit,  Mich 

Seth  P.  Cushman,  Detroit,  Mloh 

A.  A.  McDonnell,  Hamilton,  C.  W 

George  P.  Sanborn,  Milwaukee,  Wis 

L.  Reeve,  E.  Saginaw,  Mich 

E.  Vanderbecke,  Detroit.  Mich 

Balphe  C.  Smith,  Detroit,  Mich 

Milton  H.  Butler,  Detroit,  Mich 


4  00 

6  00 
4  00 
4  20 

4  00 

3  75 
3  80 

5  00 
3  92 
3  88 


24  70 


22  00 
20  00 

Piles  only. 

23  00 


23  00 
20  00 


6  16 


3  25 
5  60 
3  50 


22  40 
22  00 
19  00 
21  90 


3  75 
3  50 
3  45 


24  00 
20  95 


5.! 

7i 

6i 

aoc 

5t 

7 

6* 


7.9 
8* 
9 
ordance 


7* 


9 
7* 
II 


13 
12* 


12i 
9i 

10* 


74 
10 


14 


7i 


10 
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Classification  of  work  to  be  done. 


All  the  dlfforent  kinds  of  work  or  labor  bere  below  have  snch  dependence  on  each  other  that  they  mnit  be 
put  in  one  cl^  of  labor— class  A. 


1 
J 

ifi 

1 

1 

to 
us 

i-i 

ft** 

1 

For  framing  and  patting  in  per  running  foot  of  timber. 

i 

•92 

i 

00 

K 

■8-9 
S 

si: 

i-E 

nd20 
$016 

o 
&^ 

Qog 

si 

2i 

li 

^    ■ 

i 

•So 

IS 

90  40 
44 

to  45 
44 

Pr.pile. 
$3  00 

5  90 

Pr.pile. 
$100 

1  40 

^15  a 
8 

bove 
$008 

water  a 

$0  10 

c  under 
$0  09 

water  p 
$0  16^ 

er  li:v  ril 
Fenders, 
16  c.,  r.  si- 
ding, 10c 

foot 
>$011 

$0  11 

44     

43J  1        55J 
wHh  ipe  ciflcntio 

2  99 

5  00 

na  in  ad 

1  24 

125 

vertitfem 

10 
6 
ent. 

10 
6J 

14 

7i 

14 
9 

14 

lOi 

14 
10 

14 
12 

14 
15 

14 
16 

45           60 

3  50 
3  00 

75 
125 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

7 
5 

38    i        39 

280 

1  30 

4* 

4* 

4* 

4t 

4* 

4* 

4* 

4t 

4* 

1 

t 



44 





350 

300 
320 
200 
S50 

225 

60 
75 

6 

6 

8 

8 

7 

7 

9 

9 

10 

56 

57 
....... 

40 
44i 

42 

50 

72 
75 

65 

9 
2i 

8t 

9 
3 

8J 

9 

6i 

8* 

9 

n 

8i 

-     9 
8 

8* 

9 

7i 

8^ 

9 
9i 

8* 

9 
12 

8i 

9 

14i 

50 

2  90 
1  40 

%' 

cr  foot 
8 

above 

8 

and  12 

8 

per  foot 
6 

below  w 
8 

ater. 
8 

44 

81 

8 

8 

•  ••-    j 

--.  - 

4  20 
225 

3H  

69 

9t 

9i 

9* 

9* 

9* 

9* 

9* 

9^ 

9i 
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Abstract  of  bids  for fumuhing  materials  and 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 
19 
90 

SI 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


Kamei  of  bidden. 


aH.H.  Mixer,  Monroe,  Michigan 

Joel  W.  KeUey,  Toledo,  Ohio 

Loud.  PfieBt  and  Gay,  Auuable,  Mich 

Gilbert  W.  Ledlie,  East  Saginaw 

ft  Ledlie  &.  Corse,  Chicago,  111 

Harvey  p.  Piatt,  Tolfdo,  Ohio 

H.M.Loud,  Detroit,  Mich 

D.E.Rice,  Detroit,  Mich 

c  Walton  &  Fuller.  Detroit,  Mich 

Alexander  McDonnell,  Hamilton,  C.  W 

Wni.  Sanborn,  Port  Huron,  Mich 

dJohn  Brown,  Thorold,  C.W 

Brooks  &  Adamg,  Detroit,  Mich 

eBnhl,  Ducharme  &  Co.,  Detroit,  Mich 

/  Detroit  Bridge  and  Iron  Works 

g  W.  W.  Williams  &  Smith,  materials ;  W. 
W.  &  E.  T.  Williams,  work;  ManUus,  N.  Y. 

Eugene  St.  Amour,  Detroit,  Mich 

Ellas  Sims,  Cleveland.  Ohio 

AR.A.  Conolly,  Chicago,  HI 

sFoxA  Howard,  Chicago,  111 


S 


9 


I 


^Hasbmck  &  Conro,  fifllwankee,  Wis 

Henry  C.  Kibbe,  Detroit,  Mich 

J.  M.  Jones,  Detroit,  Mich 

k  Burt  Sc  Glasby,  E.  Saginaw,  Mich 

Farquhar  McRae,  Wallaceburg.  C.  W 

Mason,  Doty  Sc  Luce,  Detroit,  Mich 

2  John  Trowbridge  &  Bros.,  Detroit,  Mich, 
m  John  C.  Valentine.  E.  Saginaw,  Mich...., 

L.  M.  Mason,  Detroit,  Mich 

Seth  P.  Cushman,  Detroit.  Mich , 

A.  A.  McDonnell,  Hamilton,  C.  W 

n  George  P.  Sanborn,  Milwaukee,  Wis. . . . , 

L.  Reeve,  E.  Saginaw.  Mich 

E.  Vanderbecke,  Detroit,  Mich 

Balpbe  C.  Smith,  Detroit,  Mich 

Milton  H.  3utier,  Detroit,  Mich 


$32,375  00 
23, 206  40 
33, 670  00 


20,720  06 
24.605  00 


31,080  00 
ie,"  576*66 


20,720  00 


21, 756  00 
20,r20  00 

19, 425  00 


20,305  60 


18,130  00 


$81, 054  11 
92,' 166*95 


CostofdasaS. 


I 


I 


73,317  13 
95,791  22 


103,150  78 
76,' 661*28 


91, 001  66 


81.054  11 
73,085  56 

PUes. 
27, 158  40 


73,685  56 


88,422  67 


$3,567  72  ,|18,231  85 


$2.353  43 


4,506  60  27.347  77 
3,379  95  23,70140 


3,192  17  I  19.599  23 
4, 695  37  25, 524  59 


2, 816  62  18, 231  85 


3,379  95  18,687  64 
2, 816  62  j  18, 687  64 
4, 131  05     21, 878  20 


4, 882  15  ;  29, 170  96 
4,  694  37  .  29, 170  96 

4, 5C6  60  '  27, 347  77 


5, 257  70  I  29, 170  96 


5,257  70     26,436  18 


1,586  78 
1,660  12 


1, 493  44 


1,306  76 
1,366*76 
i,"686*ii' 


2,333  50 
1,773  46 

1,960  14 


1,866  80 


1,866  60 


a  Bids  for  the  whole  or  none ;  declines  the  award  for  Iron. 

h  All  material  rehandled  in  dikes,  15  centa  extra  per  yard.    Bid  for  dredging  not  In  accordance  with  adver 

c  Wants  explanation  of  measurement  in  embankment.  Explanation  never  been  given.    Bid  for  entirety  or 

d  On  examination  of  the  original  bid,  It  Is  discovered  that  a  note  nccompanied  the  bid  to  the  effect  that  as 
the  prices  in  his  bid  should  be  reduced  as  low  as  any  other  bidder.  Hence  the  corrections  in  class  3.  This  ia 
separately. 

e  Declines  the  award  on  account  of  risk  In  sending  kegs  of  spikes  to  a  place  where  It  wonld  not  be  lafa  to 

/Declines  the  award  of  bolts  for  the  saine  reasons  as  above  given  by  Buhl.  Ducharme  Sc  Co. 

g  If  the  earth  Is  measured  in  scows,  deduct  $2  per  cubic  yarcL    Bid  for  the  whole  or  none.    Too  many  eon 

A  Bid  for  whole  or  none.    Piles  separate  from  the  other  work  could  not  be  driven  for  this  price.    Bid  for  the 

t  Bid  for  the  whole  or  none. 

j  Bid  for  the  whole  or  none ;  so  understood  at  engineer's  oiBce,  Detroit, 

A  Bid  for  driving  not  accepted  on  account  of  containing  a  condition.    Bid  for  the  whole  or  none.    The  piles 

I  Will  only  ftimish  1 .000  piles.    This  condition  viUates  the  bid  for  piles. 

m  All  to  be  delivered  in  rafla    This  condition  vitiates  the  bid. 

n  In  my  first  draft  of  abstract,  I  supposed  this  to  be  an  honest  bid  from  Sanborn  himself,  like  other  bids,  and 

of  May  7,  to  the  engineer  department,  I  discovered  that  It  was  a  "sbvster"  bid.    Sanborn  was  a  man  of 

21,  (Hasbrouck  &  Conro.)  I  now  reject  the  whole  of  this  bid,  No.  32,  as  a  bid  none  but  a  trickster  wonld  pafan 

nying  this  abstract  to  the  engineer  department,  Jnne  U,  1867.    I  regret  that  such  a  bid  should  hare  disgraced 

I  certify  this  paper  to  be  a  correct  abstract  of  the  original  bids. 
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Cost  of  chuiS  A. 
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1 

1 

1 

•a 

I 

1 

1 
1 

1: 
1 

1 

« 

1 

1 

r 

|5 

1 

% 

^1 

i 

h 

^153  00 

^61,312  06 
287,443  90 

$293,976  00 
287,443  20 

$15,540  00 
30,562  00 

$16, 400  00 
22,960  00 

$50, 560  80 
36,491  34 

$136,582  11 

$343, 812  50 

$480,394  61 

::::::.:::: 

33,441  15     287,443  20 
SS,  761  47  '  316,  840  80 

15,488  20 
25, 900  CO 

20.336  20 
20,500  00 

46,441  72 
38,719  53 

127, 478  28 
149, 157  69 

369, 709  12 
401, 960  33 

497, 187  40 

551,118  02 

1 

31,712  40  j  203,976  00 

391,968  00 

18, 130  00 

12.300  00 

23.894  78 

165,952  18 

348,300  78 

514,252  96 

j 

«,  355  23  .  248, 346  40  =  254, 779  20 

!                               i 

14,504  00 

21,320  00 

16,215  47 

108.932  51 

300,285  87 

409, 218  38 

23,374  a5 

S7,6tj9  39     99n  44n  ^ 

18,130  00 

9,840  00 

27,382  62 

139,411  05 

342,795  82 

482,206  87 

36,386  61 

961,312  00 
290,709  60 

274.377  60 

10,360  00 
12,950  00 

11,655  00 

ii.sos  66 

12, 300  00 
10,660  00 

30,721  86 
30,069  38 

29, 015  09 

139, 196  72 
130,044  35 

314.201  86 
346, 028  98 

325,697  69 

453,398  58 

35,638  79 
33,814  51 

290,709  60 

476, 063  33 

36,295  46 

287,443  20 

7,252  00 

13,284  00 

27,308  32 

131,286  62 

335. 287  52 

466,574  14 

^ 

33,560  68 

225,381  60 

11,655  00 

11, 316  00 

32,428  63 

140, 113  35 

280,78123 

420,894  58 

tttement    Bat  the  bid  ii  for  the  whole  or  none. 

none.  n 

be  was  not  powt^d  with  the  prices  of  iron  and  bolts  and  spikes  in  the  States,  he  requested  that  for  these  articles 

the  lowe«t  responsible  nccepted  bid  for  the  work,  whether  ^regarded  a«  to  be  awarded  in  aggregate  or  by  classes 

keep  them  antU  taken  off  their  hands  by  the  goremment. 

ditions  in  bid  for  dredging.    No  definite  conclusion  can  be  drawn  except  that  the  bid  is  higher  than  others, 
dririiig  unreasonable. 

Mut  be  banded.    This  price,  $1  40,  conditional  upon  their  not  requiring  to  be  banded  with  iron. 

for  the  whole  or  none,  and  so  received  it  After  sending  off  that  preliminary  abstract,  accompanying  letter 
"  ftrsw  "  in  the  matter.  The  bid  hod  been  made  out  and  signed  with  Sanborn's  name  by  Conro,  who  bid  No. 
off  on  the  government.  The  whole  chain  of  facts  connected  with  it  are  ftilly  set  forth  in  mv  letter  accompa* 
n  abstract  of  mine.    The  bid,  however,  was  understood  at  my  office  to  have  been  for  the  whole  or  none. 

T.  J.  CRAM,  Oolond  of  Engineers,  Brevet  Mqjor  Qenerai, 
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Milwaukee,  June  19,  1867. 
Sir  :  A  letter  or  appeal  to  you,  bearing  date  the  ninth  instant,  a  copy  of 
which  is  annexed,  was  forwarded  to  you  through  General  T.  J.  Cram.     It  has 
reference  to  letting  of  the  government  work  upon  the  St.  Clair  flats,  and  will 
explain  itself. 

I  now  beg  leave  to  enclose  you,  in  connection  therewith,  my  views,  as  aided 
by  the  advice  of  counsel,  in  answer  to  what  I  understand  to  be  General  Cram's 
views  in  the  premises,  and  which  I  have  reduced  to  writing,  and  also  annexed 
hereto. 

With  great  respect,  your  obedient  servant, 

GEORGE  P.  SANBORN. 
Major  Qeneral  A.  A.  Humphreys, 

Chief  of  Engineers t  U,  S.  Armt/f  Waskingtonf  D.  C, 


An  act  of  Congress  of  the  United  States  entitled  "  An  act  making  appropria- 
tion for  the  repair,  preservation,  and  completion  of  certain  public  works  hereto- 
fore commenced  under  authority  of  law,  and  for  other  purposes,"  approved 
March  2,  1867,  made  an  appropriation  in  the  words  following,  to  wit : 

**  For  improvement  of  St.  Clair  flats  in  Michigan,  one  hundred  and  fifty  thou- 
sand dollars,  to  be  expended  in  accordance  with  the  plans  and  specifications  of 
Colonel  T.  J.  Cram,  in  his  report  of  December  tenth,  eighteen  hundred  and 
sixty-six." 

In  and  by  the  second  section  of  this  act  it  is  provided,  "  That  no  contract 
shall  be  made,  except  after  public  advertisement  for  proposals  in  such  forni  and 
manner  as  to  secure  general  notice  thereof,  and  the  pame  shall  only  be  made 
with  the  lowest  responsible  bi'lder  therefor,  upon  security  deemed  sufficient  in 
the  judgment  of  the  Secretary." 

Section  three  of  the  act  provides,  **  That  whenever  the  Secretary  of  War 
shall  invite  proposalsybr  any  works,  or  for  any  material  or  labor  for  any  works^ 
there  shall  be  separate  proposals  and  separate  contracts  for  each  work,  and  aUo 
for  each  class  of  material,  or  labor  for  each  work,  and  he  shall  report  to  Con- 
gress, on  the  first  Monday  of  December  next,  all  the  bids  with  the  names  of  the 
bidders." 

The  enclosed  public  advertisement,  inviting  sealed  proposals  for  furnishing 
each  class  of  materials  and  labor  for  the  proposed  improvement  of  the  St.  Clair 
flats,  was  given. 

In  pursuance  with  the  said  act  of  Ooftgress,  and  the  foregoing  notice,  I,  George 
P.  Sanborn,  a  resident  of  Milwaukee,  Wisconsin,  and  a  citizen  of  the  United 
States  of  America,  submitted  my  written  and  sealed  proposals  for  furnishing 
each  class  of  materials  and  labor  separately. 

John  Brown,  a  resident  of  Thorold,  Canada  West,  and  a  subject  of  Great 
Britain,  in  like  manner  submitted  his  proposals. 

That  upon  opening  such  proposals  so  submitted,  it  was  ascertained  that  my 
proposal  or  bid  for  the  required  dredging  was  S22,914  80  lower  than  any  other, 
and  that  John  Brown's  bid  was  the  lowest  for  the  balance  of  the  required  work 
and  materials ;  and  that  for  the  required  materials  and  work,  as  an  entirety, 
John  Brown's  was  Sll,G79  73  lower  than  my  combined  bids  for  the  work  as  an 
entirety. 

The  bids  also  show  that  by  awarding  the  dredging  to  me  under  my  bids 
therefor,  and  awarding  to  John  Brown  the  balance  of  the  materials  and  work 
to  which  he  may  be  entitled  as  the  lowest  bidder  under  the  act  of  Congress 
and  said  notice,  that  the  cost  of  the  entire  work  to  the  government  would  be 
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822364  80  less  than  the  bid  of  John  Brown  for  the  required  materials  and 
labor  as  an  entirety. 

General  T.  J.  Oram,  notwithstanding  the  plain  and  explicit  language  of  the 
third  section  of  the  act  of  Gongre8S  referred  to,  and  its  evident  inteut  and  spirit, 
and  of  his  previous  explicit  construction  thereof  in  his  said  notice,  in  which  he 
says:  ♦•The  act  of  Congress  making  the  appropriation  requires  bids  to  be 
received  and  contracts  made  for  ecLck  class  of  materials^  and  for  dtting  the  work 
sfparateJy  ;  and  U  may  happen  thai  he  who  gets  the  material  may  not  get  the 
contract  for  the  work.     The  lowest  responsible  bid  secures  the  contract" 

Now  he  contends  that  John  Brown,  whose  bid,  though  higher  than*  mine  for  - 
the  dredging  by  nearly  $23,000,  but  lower  than  any  other  for  the  work  as  an 
entirety,  is  still  entitled  to  the  contract  for  the  whole  ;  notwithstanding  my 
lower  bid  for  the  dredging,  which  dredging  of  itself  constitutes  a  very  large  and 
important  portion  of  the  entire  proposed  improvement,  and  will  amount,  as  shown 
by  the  lowest  bid  therefor,  to  the  sum  of  $225,381  60,  while  the  entire  proposed 
improvement,  upon  the  lowest  bid  therefor,  amounts,  as  an  entirety,  to  but  the 
Bom  of  $409,627  55, 

General  Cram's  expressed  reasons  for  his  "  recent  construction  "  of  this  act, 
(I  mean  by  *< recent"  as  contrasted  with  his  previous  constructiou, in  his  notice 
under  which  and  the  act  of  Congress  bidders  were  guided  in  becoming  com- 
petitors for  the  contracts,)  as  I  understand  them,  are  certainly  very  peculiar  and 
unprecedentt.d  both  in  theory  and  practice,  which,  in  a  court  of  jui*tice  giving  a 
judicial  construction  to  the  act,  would  hardly  be  re<^arded  as  equitable  guides  in 
getting  at  the  intent  of  Congress. 

Many  of  his  expressed  views,  as  I  understand  them,  are  in  fact  mere  matters 
of  possible  expediency  on  the  part  of  the  government,  or  rather  of  convenence 
to  its  officers  in  superintending  the  work  when  pi*rformed  under  one  contract,  than 
when  performed,  as  specified  in  the  act  of  Congress,  under  more  I  ban  onti  contract. 
For  instance,  it  is  claimed  that  the  work  is  an  entirety,  and  that  the  dikes 
or  piers  are  composed  in  part  by  combination  of  the  piles,  timbers,  and  the 
earth  dredged  out  of  the  channel,  and  that  the  combination  of  the  different  worl; 
to  be  perfoi-med  in  order  to  make  a  complete  whole  is  so  inseparably  connected 
in  its  execution  that  it  cannot  be  performed  under  distinct  contract  for  its  respective 
parts;  and  hence  the  further  claim  is  founded  on  this  specious  argument  that  the 
dredging,  the  materials,  and  the  work  cannot  be  classed  at  all,  and  must  therefore 
be  let  under  one  contract. 

This  line  of  argument  virtually  characterizes  the  act  of  Congress  as  an  {imprac- 
ticable act,  impossible  of  being  canned  out,  and  necessarily  must  claim  that  the 
work  contemplated  by  it  can  only  be  executed  by  disregarding  its  positive  pro^ 
visions  in  regard  to  the  mode  of  its  execution.  This  result  is  unavoidable  if 
Greneral  Cram's  expressed  views  are  tenable. 

I  claim  that  it  is  apparent  from  the  act  that  Congress  intended  that  the  work 
should  not  be  awarded  merely  to  jobbers  in  contracts,  and  hence  required  a 
classification  of  the  work  and  materials  to  enable  the  skilled  mechanics  of  the 
country,  and  others,  to  compete  for  and  participate  in  the  performance  of  public 
work  in  the  departments  in  which  tliey  are  conversant. 

To  the  entire  species  of  argument  made  against  my  claim  to  this  dredging 
contract  in  question,  I  urge-^what  was  undoubtedly  familiar  to  Congress  when 
they  framed  and  passed  the  act  in  question — that  structures  and  improvements 
of  every  character,  whether  for  private  or  public  purposes,  are  the  result  of  the 
combination  of  the  different  classes  of  skilled  labor  in  connection  with  the  com- 
bined use  of  the  different  class  of  materials  adapted  to  the  design,  in  the  adap- 
tation of  which  different  class  of  materials  the  respective  class  of  employed  labor 
is  skilled.  So  well  is  this  understood  by  the  government,  as  well  as  by  private 
citizens,  that  in  such  structures  engineers  or  architects  prepare  the  specifications 
ibr  each  class  of  skilled  labor,  and  the  class  of  material  used  by  each.  Bids  are 
12W-— -Vol  ii 
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taken  separately  by  dasB.  and  contracts  ma<le  accordingly ;  tlien,  in  order  tbat 
the  combination  of  the  different  classes  of  labor  and  material  may  produce  the 
intended  design,  the  contracts  made  with  each  class  of  contractors  provide  for 
and  prescribe  the  duties  of  each. 

The  objections  started  by  General  Gram  to  the  awarding  the  contract  for  the 
dredging  to  me  in  this  instance  are  so  novel  and  unexpected,  and,  according  to 
my  understanding  of  the  act  of  Congress  in  question,  are  so  unjust,  that  1  felt 
aggrieved  and  compelled  to  appeal  to  General  A.  A.  Humphreys,  chief  of  engi- 
neers ;  and,  accordingly,  on  the  13th  day  of  June,  1867,  I  forwarded  through 
€kneral  Cram  my  appeal,  a  copy  of  which  is  herewith  given. 

I  do  hereby  respectfully  beg  to  submit  herewith,  under  the  supervision  of  my 
counsel,  my  views  in  support  of  my  rights  under  my  bid  for  the  dredging  con- 
tract for  the  dredging  to  be  done  in  the  contemplated  improvement  of  the  St. 
Clair  flato. 

Respectfully  yours, 

GEORGE  P.  SANBORN. 


MlLWAUKBB,  June  9,  1867. 
DBAit  Sir  :  On  the  liDth  day  of  May  I  bid  for  the  materials,  labor,  and  dredg- 
ing for  the  improvement  of  the  St.  Clair  flats,  under  and  in  accordance  with  notice 
from  T.  J.  Cram,  inviting  proposals  for  doing  said  work  and  famishing  said  ma- 
terials, a  copy  of  which  I  hereby  enclose.  I  was  the  lowest  bidder  for  the 
dredging,  and  I  suppose  I  am  entitled  to  the  contract  under  section  three  of  the 
law  making  appropriations  for  the  repairs,  preservation,  and  completion  of  cer- 
tain public  works  heretofore  commenced  under  the  authority  of  law,  and  for  other 
purposes,  approved  March  2, 1867.  I  also  think  I  am  entitled  to  claim  the  dredg- 
ing under  General  Cram's  notice  inviting  proposals,  as  he  has  classified  the  work 
and  materials  to  be  furnished,  and  it  will  be  noticed  that  he  also  stated  in  said 
advertisement  for  proposals  that  the  above  mentioned  law  requires  bids  to  be 
received  and  contracts  made  for  each  class  of  materials,  and  for  doing  the  work 
separately.  I  have  applied  to  General  Cram,  by  an  agent,  since  the  bids  have 
been  opened,  and  was  informed  by  General  Cram  that  he  did  not  intend  to  sepa- 
rate the  work  if  he  could  help  it,  but  to  give  the  contract  for  the  whole  work  and 
materials  to  Mr.  Brown,  who  is  the  lowest  bidder,  as  an  entirety.  I  am  ready  to 
give  the  required  security  for  faithful  performance  of  the  contract  for  doing  the 
dredging,  and  I  am  ready  to  take  any  other  portion  of  the  work  in  addition,  or 
^  the  whole,  if  it  should  fall  to  me. 

The  best  part  of  the  season  for  doing  such  work  is  passing  away,  and  it  is 
desirable  to  get  at  the  work  as  soon  as  possible;  therefore  I  should  like  to  know 
at  as  early  a  day  as  is  consistent  if  I  am  to  have  the  contract. 

I  appeal  this  case  direct  to  you,  because,  from*  the  experience  of  the  past  few 
weeks,  I  do  not  see  any  hope  of  General  Cram's  forwarding  my  claim  upon  the 
merits  under  the  law,  as  I  understand  it. 

He  insists  that  the  contract  for  the  entire  contemplated  improvement  and  ma- 
terials must  be  embraced  in  one  contract,  which  view  is  directly  contrary  to  any 
understanding  of  the  law  and  his  notice,  and  as  I  am  advised  by  my  counsel, 
his  construction  of  the  act  is  contrary  to  its  plain  intent  and  meaning. 
Very  respectfully,  your  obedient  servant, 

GEORGE  P.  SANBORN. 
Major  General  A.  A.  Homphrbys, 

Chief  of  Engineers^  United  States  Army. 
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To  contractors, 

Opftcb  Lakk  Harbor  Improvements, 

No,  111  Gristcold  Street,  Detroit,  Michigan, 
Written  and  sealed  proposals  for  furnishing  matenals  and  doing  the  work  will 
be  received  at  this  office,  addressed  to  the  undersigned,  until  the  10th  day  of 
April,  1867,  for  constructing  a  strai^^ht  ship  canal  fiom  the  mouth  of  South  Pass 
directlj  across  the  St.  Clair  flats*  three  hundred  feet  wide  and  thirteen  feet  deep 
below  lowest  Ptage  of  water,  to  be  diked  with  piles  and  timber  on  each  side  for 
its  whole  length,  to  a  height  of  five  feet  above  water,  and  the  earth  dredged  out  from 
the  canal  to  be  put  into  the  dikes  and  beyond  them,  so  as  to  form  the  canal  banks 
even  in  height  with  the  dikes,  and  of  uniform  width  on  top,  and  having  an  outer 
slope  going  off  into  the  lake  water  of  two  horizontal  to  one  vertical.  For  further 
details  of  construction,  bidders  are  informed  that  they  must  be  in  person  at  this 
office,  where  models,  drawings,  and  specifications  can  be  seen,  aud  all  explana- 
tion given. 

materials  required. 

1.  Five  thousand  one  hundred  and  eighty  rock  elm  or  white  oak  straight  round 
piles,  12  lAches  at  least,  exclusive  of  bark,  in  diameter  at  the  middle,  and  not  less 
than  28  feet  long. 

2.  Sixteen  thousand  four  hundred  sheet  piles,  4  by  12,  sawed,  18  feet  long, 
white  oak,  rock  elm,  hard. or  white  pine,  that  will  dfive  well  without  splitting; 
widths  may  vary  from  10  to  12  inches,  giving  an  equivalent  amount  in  board 
jneasure  to  what  12  inches  in  width  would  give  for  the  total  amount. 

3.  Eight  hundred  and  sixty-four  stringers,  5  by  6,  sawed,  20  feet  long,  hard 
pine. 

4.  Eight  hundred  and  sixty-four  water-sills,  8  by  9,  sawed,  20  feet  long,  hard 
or  white  pine. 

5.  Eight  hundred  and  sixty-four  water  sills,  6  by  12,  sawed,  20  feet  long,  bard 
or  white  pine. 

6.  Eight  hundred  and  sixty-four  binders,  4  by  6,  sawed,  19  feet  long,  hard  or 
white  pine. 

7.  Eight  hundred  and  sixty -four  fenders,  8  by  12,  sawed,  20  feet  long,  white 
oak  or  hard  pine. 

8.  Eight  hundred  and  sixty-four  front  caps,  12  by  12,  sawed,  20  feet  lopg, 
heart  of  white  oak  or  of  hard  pine. 

9.  Eight  hundred  and  sixty-four  back  caps,  8  by  8,  sawed,  19  feet  long,  hard 
or  white  pine. 

10.  One  thousand  six  hundred  and  forty  front  sidings,  10  by  12,  sawed,  20 
f«et  long,  hard  or  white  pine. 

11.  One  thousand  eight  hundred  and  twenty -two  front  sidings,  10  by  12,  sawed, 
18  feet  long,  hard  or  white  pine. 

12.  One  thousand  six  hundred  and  forty  rear  sidings,  8  by  12,  sawed,  20 feet 
long,  bard  or  white  pine. 

13.  One  thousand  eight  hundred  and  twenty-two  rear  sidings,  S  by  12,  sawed, 
18  feet  long,  hard  or  white  pine. 

14.  Six  thousand  four  huudred  and  ninety-five  cross-ties,  8  by  10,  sawed,  14 
feet  long,  hard  or  white  pine,  or  white  oak. 

The  sawed  stuff  will  amount  to  3,684.278  feet  board  measuire. 

The  round  piles  to  be  of  best  quality  of  timber ;  all.  the  sawed  stuff  to  be 
squarely  and  truly  sawed  to  the  dimensions  stated,  of  good  live  timber,  and  to 
be  free  from  rotten  knobs,  splits,  shakes,  or  other  defects  tending  tq  impair  its 
durability  or  strength. 
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State  the  price  of  the  bids  of  furnishing  item  1,  per  pile  delivered. 

State  the  price  in  the  bids  per  thousand  feet,  board  measure,  for  furnishing  all 
the  sawed  stuff  delivered,  the  place  of  delivery  being  at  the  mouth  of  the  South 
Pass,  near  "Jerry's  ranch." 

15.  Two  thousand  five  hundred  and  ninety  1-inch  round  iron  nut  and  Bcrew 
(and  two  washers)  bolts,  27  inches  long  from  outside  of  head  to  point  of  screw. 

16.  Two  thousand  five  hundred  and  ninety  ditto,  25  inches  long  from  outside 
of  head  to  point  of  screw. 

Note  — These  bolts  may  probably  have  to  be  varied  from  one-half  to  one  inch 
in  length,  to  suit  variations  in  thickness  of  pile. 

17.  Six  hundred  and  forty-eight  bars  1-inch  square  iron,  12  feet  long,  for  drift 
bolts,  25,754  pounds. 

18.  Six  hundred  and  forty-eight  bars  1-inch  square  iron,  14  feet  long,  for  drift 
bolts,  30,046  pounds. 

19.  Five  thousand  eight  hundred  and  twenty-eight  bars  1-inch  square  iron, 
16  feet  long,  for  drift  bolts,  308,837  pounds. 

20.  One  thousand  seven  hundred  and  twenty-four  pounds  10-inch  wrought 
spikes,  one-half  inch  in  diameter. 

21.  Sixteen  thousand  nine  hundred  and  forty-four  pounds  8-inch  wrought 
spikes,  three-eighths  inch  in  diameter. 

The  iron  for  the  bolts  and  spikes  to  be  of  the  best  quality. 

State  the  price  per  pound  for  furnishing  and  delivering  items  15  and  16. 

State  the  price  per  pound  for  furnishing  and  delivering  items  17,  18.  and  19. 

State  the  price  per  pound  for  furnishing  and  delivering  items  20  and  21,  the 
place  of  delivery  being  the  same  as  above  stated. 

One  sixteenth  part  of  each  class  of  the  twenty-one  foregoing  items  to  be  de- 
livered on  or  before  the  first  of  July  next,  and  the  remainder  in  instalments  of 
one  sixteenth  for  every  month  thereafter  during  navigation  until  all  shall  have 
been  delivered. 

Whoever  receives  the  contract  will  be  required  to  furnish  two  responsible  in- 
dorsers  in  a  bond  of  indemnity  to^the  United  States,  to  the  amount  of  20  per 
cent,  of  the  total  value  of  the  materials  contracted  for. 

State  in  the  bids  the  names  in  full  and  residence  of  the  bondsmen. 

WORK  TO  BB  DONB. 

1;  The  average  depth  of  water  along  where  the  canal  is  to  be  made  was  six 
feet  two  and  a  half  inches  last  November,  and  nowhere  less  than  three  and  a 
half  feet,  allowing  scows  to  work  with  facility  everywhere  on  and  about  the  site. 

The  average  thickness  of  the  stratum  or  prism  of  earth  to  be  excavated  be- 
tween the  dikes  is  six  feet  nine  and  a  half  inches;  the  meJin  lift  to  raise  it  to 
tlie  surface  of  the  water  is  nine  feet  seven  inches.  The  length  of  the  canal  is 
to  be  ^,200  feet.  Borings  show  earth  easy  of  dredging,  and  good  for  driving  the 
piles.  Should  it  be  found  hard  to  drive  through  the  upper  crust,  dredging  will 
be  done  along  where  the  dikes  are  to  stand  to  a  sufficient  depth  to  allow  the  piles 
to  be  driven  to  the  depth  of  24  feet  below  the  surface  of  the  water,  for  the  round, 
and  17  feet  for  the  sheet  piles. 

Earth  to  be  dredged  from  between  the  dikes  and  put  into  the  dikes,  and  into 
the  canal  banks  beyond,  so  as  to  make  them  into  proper  shape  as  described, , 
616,280  cub^c  yards.     Probable  amount  to  be  dredged  to  ease  the  driving  of  the 
jpiles,  35,000  cubic  yards. 

State  the  price  per  cubic  yard,  measured  in  the  natural  bed  or  cut,  for  so 
aredging  and  placing  the  earth.  Also,  state  the  price  per  cubic  yard,  measured 
in  the  dikes  and  banks,  for  6o  dredging  and  placing  the  earth. 
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2.  State  the  price  for  preparing  and  driving  tbe  round  piles  per  pile. 

3.  State  the  price  for  preparing  and  driving  the  sheet  piles  per  pile. 

4.  State  the  prices  for  framing  and  patting  in  place  according  to  plans  and 
specifications,  to  be  learned  in  this  office,  al]  the  sawed  timber  per  running  foot 
of  timber  of  each  size,  measured  in  the  works,  there  being  of  4  bj  6,  16,416 
moning  feet;  of  5  by  6,  17,280  running  feet;  of  8  by  8,  16,416  ;  of  8  by  9, 
17,280 ;  of  8  by  10,  90.930;  of  6  by  12,  17,280;  of  8  by  12.  82,876  ;  of  10 
by  12,  65,596 ;  of  12  by  12,  17,280,  mill  measure— in  all,  341,354  lineal  feet. 

The  framing  is  exceedhigly  simple ;  all  can  be""  done  with  the  adze,  hand-saw, 
and  auger.  For  every  bolt  to  be  driven  a  hole  must  be  previously  bored  to  a 
depth  equal  to  tlie  length  of  the  bolt ;  a  dovetail  is  to  be  cut  ou  each  end  of 
the  cross-ties,  and  corresponding  notches  in  the  embracing  timbers.  In  the  run- 
ning timber- work  the  ends  of  the  siding  timbers  are  to  abut,  not  lap,  except 
the  caps,  fenders,  and  water-sills,  which  are  to  join  by  hewing.  In  each  sheet- 
pile  three  spikes  are  to  be  driven  without  splitting,  which  will  require  previous 
boring. 

It  IS  highly  desirable  that  one  contractor  should  be  fortunate  in  putting  in  his 
bids  so  as  to  secure  to  himself  the  contract  for  furnishing  all  materials  and  doing 
all  the  work.  The  doing  of  all  the  work,  however,  to  be  under  one  contractor, 
if  the  bids  justify.  The  act  of  Congress  making  the  appropriation  requires 
bids  to  be  received  and  contracts  made  for  each  class  of  materials  and  for  doing 
tbe  work  separately,  and  it  may  happen  that  he  who  gets  the  material  may  not 
get  tbe  contract  for  the  work.     The  lowest  responsible  bid  secures  tbe  contract. 

It  is  pertinent  to  remark,  that  from  the  beginning  of  the  work  at  South  Pass 
to  the  completion,  all  the  machinery  and  work  will  be  \n  almost  all  weather 
perfectly  protected,  nor  will  any  hindrance  arise  from  passing  vessels  or  rafls, 
which,  until  the  new  channel  shall  be  completed,  will  follow  the  old  crooked 
route  across  the  flats.  These  circumstances  are  of  great  consideration  to  the 
contractor. 

The  rule  which  has  already  been  stated  in  reference  to  bondsmen  and  indem- 
nity for  materials,  applies  to  the  contract  for  doing  the  work. 

Bidders  will  be  particular  to  follow  the  instructions  herein  contained  in  writing 
out  their  proposals. 

Time  for  c«)mpleting  the  work,  on  or  before  the  spring  of  1869. 

T.  J.  CRAM, 
Col,  Corps  of  Engineers,  Brevet  Maj.  Gen,  U.  S,  A.<t 

Superintendent  of  Harbor  and  River  Improvements, 

NoTB. — I  claim  that  General  Oram  has  made  four  classes  of  this  work : 
First,  dredging ;  second,  driving  round  pile ;  third,  driving  sheet  pile ;  fourth, 
framing  and  putting  in  place  all  sawed  timber. 

GEORGE  P.  SANBORN.    . 


B  9. 

Milwaukee,  Wisconsin,  June  27,  1867; 
Sir  :  Referring  to  my  letter  of  the  19th  instant,  with  which  I  enclosed  to  you 
my  letter  of  appeal  relating  to  the  subject  of  my  bids  for  public  work  upon 
the  St.  Clair  flats,  and  the  accompanying  documents,  suggesting  argument  in 
support  of  my  appeal,  I  now  beg  leave  to  enclose  to  you  copy  of  a  series  of 
interrogatories  which  have  been  propounded  to  me  by  General  Cram,  with  fny 
answers  thereto  appended,  and  a  copy  of  my  letter  to  General  Cram,  the  origi- 
nals of  all  oi'  which  were  this  day  forwarded  to  him. 
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I  ask  that  these  may  be  conpldered  in  coBnection  with  my  letter  of  appeal  to 
you,  dated  Jane  9,  instant,  and  aceompanying  doenment 
Very  respectftilly,  your  obedient  servant, 

GEORGE  P.  SANBOEN. 
General  A.  A.  Humph  Re  Y8, 

Chief  of  Engineers,  Washington^  D,  C. 


MiLWAtKEB,  June  27,  1867. 
Sir  :  The  enclosed  document  contains  copy  of  a  series  of  interrogatories,  pro- 
pounded to  me  by  Mr.  £.  Cram,  upon  the  subject  of  my  bid  for,  and  the  letting 
of,  the  government  work  upon,  the  St.  Glair  flats. 
My  answer  is  also  appended  to  each  one  in  its  order. 
'  The  answers  are  submitted  with  entire  respect  and  deference. 
You  will  observe  that  in  my  letter  on  appeal  to  General  A.  A.  Humphreys* 
dated  June  9,  instant,  forwarded  through  you,  I  distinctly  declare  my  wiilingileM 
to  accept  contracts  for  all  the  classes  c^  work  awarded  to  me. 
Very  respectfully,  your  obedient  servant, 

GEORGE  P.  SANBORN. 
Brevet  Major  General  T.  J.  Gram,  Detroit. 


June  25,  1867. 

Sf  R :  In  compliance  with  instructions  of  General  T.  J.  Gram,  colonel  United 
States  corps  of  engineers,  I  ask  you  the  following  questions : 

Question  1.  Will  you  withdraw  your  bid  so  far  as  relates  to  the  dredging 
and  driving  the  round  and  sheet  piles  in  the  contemplated  construction  of  a 
straight  ship  canal  across  St.  Clair  flats,  and  refuse  to  take  an  award  of  con- 
tracts, unless  the  entire  work  is  awarded  to  you? 

Answer.  No.  I  adhere  to  my  claim  to  have  awarded  to  me  that  portion  of 
the  work  for  which  I  was  the  lowest  bidder. 

Question  2.  Will  you,  in  case  you  decline  to  answer  question  one  affirma- 
tively, make  an  affidavit,  stating  whether  your  bid,  in  response  to  the  adver- 
tisement of  General  T.  J.  Cram,  colonel  of  engineers,  published  in  the  Detroit 
Advertiser  and  Tribune  on  the  29th  March,  1867,  invitmg  sealed  proposals  for 
constructing  a  stcaight  ship  canal  across  St.  Clan*  flats,  from  the  mouth  of  South 
Pass,  was  made  by  Conro,  in  your  name,  for  the  purpose  of  enabling  the  said 
Gonro,  of  the  firm  of  Hasbrouck  &  Conro,  or  of  enabling  the  said  Hasbrouck  & 
Qonro,  to  get,  through  an  award  to  your  said  bid,  the  job  or  contiact  from  you 
for  the  dredging,  and  for  doing  the  other  work,  and  for  furnishing  the  materials, 
one  or  all  of  these  jobs,  in  case  Hasbrouck  &  Conro  should  fail  to  get  these  on 
their  own  bid ;  and  that  it  was  understood  between  Conro  and  yourself  that  you 
would  transfer  to  him  the  jobs  aforesaid,  one  or  all,  in  case  Hasbrouck  &  Conro 
should  fail,  and  in  case  the  bid  in  your  name  should  succeed,  in  securing  an 
award  ? 

Please  forward  the  affidavit  in  due  form,  if  made,  without  delay,  to  Brevet 
Major  General  T.  J.  Cram,  colonel  United  States  corps  of  engireers,  Detroit, 
Michigan. 

Answer.  I  decline  to  make  any  statement  under  oath  on  the  subject,  until 
advised  of  some  act  of  Congress,  or  some  positive  regulation  from  proper  depart- 
ments, requiring  tfie  same.  I  am  willing  to  state  the  facts  upon  my  honor,  but 
I  will  not  volunteer  an  extra-judicial  oath.  My  counsel  inform  me  that  they 
have  been  unable  to  discover  any  act  of  Congress,  and  they  are  ignorant  of  any 
department  regulation,  requiring  such  an  oath. 

Supposing  that  any  statement  of  facts  contemplated  by  the  second  interroga-» 
tory  would  be  useless,  as  not  meeting  your  approval  unless  verified  by  affidavit. 
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I  bare  negleeted  to  append  any  eacb,  but  will  cbeerfbllj  do  bo»  witbont  oaUu 
upon  joar  Baprgention,  or  under  oatb  if  required  by  any  act  of  Congress  or  de- 
partmfnt  regulation. 

Qnestion  3.  In  the  event  of  your  also  declining  to  make  tbe  affidavit  called 
for  upon  tbe  points  above  explained  in  qaestion  two,  will  you  tben  make  an 
•ffidavit  in  due  form,  in  your  own  terms,  setting  fortb  all  tbe  facts  as  you  nnder- 
Btaiid  them,  in  relation  to  your  said  bid,  and  forward  tbe  same  without  delay  to 
GeDeral  Gram  ? 

Answer.  I  decline  making  any  affidavit  for  tbe  reasons  given  in  response  to 
question  two.  I  will  make  any  statements  of  facts,  in  either  form,  as  before 
suggested,  if  you  will  state  more  explicity  wbat  facts  or  circumstances  you  wish 
me  to  testify  to.  You  say,  alluding  to  a  contemplated  affidavit,  "setting  fortb 
all  tbe  facts,,  as  you  understand  them,  in  relation  to  your  said  bid."  I  cannot 
begin  to  conceive  what  ran^  you  would  have  roe  take  in  sucb  statements.  I 
bid  snpposed  that  all  material  facts  already  appeared  of  record. 

These  questions  are  pnt  to  you  in  compliance  with  suggestions  in  a  recent 
letter  of  instructions  received  by  General  Oram  from  tbe  engineer  department 
Very  respectfully,  yours, 

£.  GRAM,  Clerk. 

Gbo.  p.  Sanborn,  Esq.,  Milwaukee,  Wis. 


BIO. 

Enqinbkr  Dbpartmbnt, 

Washington,  June  18,  1867. 

Gbnbral  :  I  bave  to  acknowledge  tbe  receipt,  on  tbe  17tb  instant,  of  your 
eommanication  of  the  11th  instant,  containing  a  newly  arrangad  abstract  of 
proposals  for  tbe  St.  Clair  'flats  improvement,  with  important  information 
tdd^d,  not  contained  in  the  abstract  forwarded  by  you  on  the  7th  May,  and  in 
wbieb  materials  are  distributed  into  classes  in  a  manner  altogether  different  from 
tbe  classification  used  in  the  previous  abstract. 

The  request  for  the  return  of  the  first  abstract  cannot  be  complied  witb,  since 
it  bas  formed  tbe  subject  of  action  in  the  engineer  department  and  by  tbe 
Secretary  of  War,  and  has  become  part  of  the  official  records  of  the  War 
Department  and  of  the  engineer  bureau. 

The  classification  adopt^  by  you  in  the  first  abstract  is  correct,  and  conforms 
to  tbe  letter  and  spirit  of  the  laws  of  1866  and  1867.  You  there  presented  five 
classes  of  materials  and  four  classes  of  labor  or  work. 

Tbe  division  of  the  three  kinds  of  iron  required  into  three  subjects  of  con- 
tract is  perfectly  proper.  The  lowest  bidders  may,  without  assigning  any 
reason,  decline  to  contract,  but  the  statement  that  there  is  any  greater  difficulty 
in  tbe  way  of  delivering  one  load  of  iron  of  one  sort  than  there  is  in  the 
deli?ery  of  three  loads  of  three  different  sorts  is  unfounded,  and  forms  no  good 
reason  for  declining  the  award. 

Tbe  advantage  resulting  from  one  person  or  firm  baving  tbe  contracts  for  all 
tbe  material  and  all  the  labor  are  well  understood  here,  but  tbe  law  overrides 
all  sich  considerations. 

Congress  baving  distinctly  and  unequivocally  specified  that  tbe  money  appro- 
priated shall  be  expended  by  contract,  and  by  separate  contracts  for  each  class 
of  material  and  for  each  class  of  labor,  it  remains  simply  to  carry  tbe  law  into 
effect 

In  your  communication  of  tbe  1  Itb  instant  you  state,  '*  tb€|  law  says  no  con- 
tract shall  be  mmde  except  after  public  advertisement  for  proposals,  &c.,  and 


Digitized  by  VjOOQIC 


184         REPORT  OP  THE  SECRETARY  OP  WiR. 

the  same  ehall  only  be  made  for  tbe  work,  [work  meaning  in  ibis  case  ship 
canal;  6t,  Clair  flats,]  with  the  lowest  responsible  bidder  therefor,"  &c. 

From  what  source  was  this  quotation  of  the  law  made  ?  The  words  "for  the 
work''  have  no  existence  in  the  copies  of  the  late  laws  furnished  to  the 
engineer  department,  or  distiibuted  from  it. 

The  language  of  the  law  is  explicit  and  positive.  There  can  be  no  question 
as  to  its  meaning;  it  admits  of  no  discretion  except  when,  from  the  nature  of 
the  work  to  be  done,' the  same  cannot,  in  the  judgment  of  the  Secretary,  be 
made  the  subject  of  contract. 

The  Secretary  has  decided  the  question  in  the  case  of  river  and  harbor  works. 
They  must  be  carried  on  by  contract  in  the  manner  specified  by  law. 

Further,  articles  of  Army  Regulations  of  1863  are  quoted  by  you  as  over- 
riding the  positive  and  specific  requirements  of  lawp  passed  in  1866  and  1867. 
It  would  seem  to  be  needless  to  inform  you  that,  in  such  cases,  the  law  roles 
and  cannot  be  qualified. 

Prior  to  presenting  the  subject  to  the  Secretary  of  War  for  his  revision,  it 
is  deemed  essential  to  have  the  wiitten  refusal  of  the  bidders  to  enter  into  con- 
tracts for  such  portions  of  material  or  labor  for  which  they  may  be  the  lowest, 
unless  they  shall  have  awarded  to  them  the  whole  of  the  work  of  improvement 
or  none. 

It  is  also  desirable  that  you  ascertain  directly  from  Mr.  Sanborn,  of  Mil- 
waukee, all  of  the  facts  of  the  case  in  relation  to  his  bid  for  materials  and  labor, 
the  assertions  of  Mr.  Conro  being  ex  parte,  and  hence  inadmissible.  Mr.  San- 
bom's  affidavit  to  the  facts  of  his  bid  being  genuine  and  made  in  good  faith 
should  be  required. 

The  contract  may  be  awarded  to  Mr.  John  Brown  for  the  entire  work,  when 
it  shall  appear  that  all  the  bidders  lower  than  he  is  for  such  class  of  material 
and  labor,  as  specified  in  your  first  abstract,  shall  have  declined,  in  writing,  the 
award  to  them  for  such  classes  of  material  and  labor  for  which  they  are  the 
lowest  responsible  biddeis. 

Conditions  as  to  time  in  the  execution  of  the  contracts  that  will  cause  embar- 
rassment and  delays  in  the  execution  of  the  work  of  improvement  will  be 
carefully  avoided. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  of  Engineertf  Major  Gmeral. 

Brevet  Major  General  T.  J.  Gkam,  U.  S.  A., 

Colonel  of  Engineers,  Detroit,  Michigan. 


Bll. 

United  Statbh  Enoinbbr  Oppicb, 

Detroit,  July  3,  1867. 

Sir  :  In  reply  to  the  suggestions  and  instructions  in  the  engineer  department 
letter  to  me  of  June  18,  1867,  in  relation  to  bids  and  awards  for  St.  Olair 
flats,  I  have  to  report  as  follows : 

It  is  assumed  in  the  letter  that  I  adopted  a  classification  in  my  first  abstract, 
sent  to  the  department  May  7th.  This  assumption  is  entirely  contrary  to  the 
letter,  spirit,  and  meaning  of  the  author  of  that  abstract. 

In  my  final  official  abstract,  sent  with  my  letter  June  11th,  I  made  a  classi- 
fication by  which  I  abide  From  the  tenor  of  the  letter  one  might  infer  that  I 
had  been  judged  as  striving  to  get  the  work  under  contract  in  violation  of  law. 
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Nothing  !q  my  acts  or  correspondence  can  warrant  such  a  reflection ;  on  the 
contrary,  that  correspondence  clearly  evinces  a  determination  to  aid  the  engi- 
neer department  to  the  end  of  having  it  to  put  nnder  contract  in  strict  accord- 
ance with  law.  I  am  asked  from  what  source  I  quoted  a  portion  of  the  laws. 
I  answer,  from  the  copy  sent  to  me  from  the  engineer  department.  Now,  I  see 
by  inspection,  the  quotation  was  correct,  but  that  I  put  one  branch  of  the 
bracket  in  the  wrong  place.  The  following  should  have  been  the  mode: 
''Provided  that  no  contract  shall  be  made  except  after  public  advertisement  for 

{)ropo3als,  &c.,  and  the  same  [meaning  contract]  shall  only  be  made  with  the 
owest  responsible  bidder  therefor."  ("  Therefor  "  meaning  the  work  in  this 
case,  ship  canal,  St.  Clair  flats.)  Comparing  this,  however,  with  the  quota- 
tion in  my  letter  of  June  11th,  and  which  has  been  questioned,  one  must  see 
there  is  no  difference  in  letter  or  spirit,  not  a  shade  even  that  can  change  the 
meaning,  nor  was  it  my  intention  to  quibble. 

In  reply  to  "  It  is  deemed  essential  to  have  the  written  refusal  of  the  bid- 
ders to  enter  into  contract  for  such  portion  of  material  or  labor  for  iihicli  they 
may  be  the  lowest,  unless  they  shall  have  awarded  to  them  the  whole  of  the 
work  of  improvement,"  this  suggestion  has  been  complied  with  as  far  as 
possible.  Sanborn  (bid  32)  refuses;  "Hasbrouck  &  Conro,"  bid  21,  could 
not  be  found  by  my  clerk,  who  was  sent  to  Milwaukee  to  see  him  and  Sanborn. 
A  week  has  been  spent  in  sending  him  after  the  bidders ;  some  were  found ; 
some  he  conld  not  And  ;  some  would  not  say  whether  they  would  sign  a  refusal, 
but  thought  they  must  have  time  to  think  of  it ;  wished  not  to  say  or  do  any- 
thing, provided  by  holding  back  they  could  get  the  whole  reopened  to  be  again 
advertised,  &c.  He  discovered  that  this  is  the  plan  of  the  ••  ring  "  in  which 
Conro  is  conspicuous,  who  is  endeavoring,  if  he  cannot  get  the  job  of  dredging 
through  Sanborn's  bid,  to  prevent  Brown  from  getting  the  award,  and  to  have 
the  work  readvertised. 

Papers  No.  1,  No.  2,  No.  3,  No.  4,  No  5,  attached  to  this  report,  show,  how- 
ever, that  John  Brown,  bid  12,  H.  M.  Mixer,  bid  1,  W.  W.  &  E.  T.  Williams, 
bid  16,  Buhl,  Ducharme  &  Co.,  bid  14,  anjl  Detroit  Bridge  and  Iron  Work 
Company,  bid  15,  have  declined.  There  ar^  some  others  that  have  not  been 
reached  on  the  subject ;  when  their  refusals  are  received  I  will  forward  them. 

I  come  now  to  that  part  of  said  engineer  department  letter  which  says :  "  It 
is  desirable  that  yon  ascertain  directly  from  Mr.  Sanborn,  of  Milwaukee,  all  the 
&ct8  of  the  case  in  relation  to  his  bid  for  materials  and  labor,  &c.  Mr.  San- 
born's affidavit  to  the  fact  of  his  bid  32  being  genuine  and  made  in  good  faith 
Bhould  be  required." 

To  carry  out  this  suggestion  I  sent  my  clerk  to  Milwaukee,  who  saw  and 
presented  to  Sanborn  paper  X,  herewith  embodied  :  • 


State  op  Wisconsin,  County  of  Milwaukee,  »$: 

George  P.  Sanborn,  of  the  city  of  Milwaukee,  in  the  State  of  Wisconsin,  being 
dnly  sworn,  deposes  and  says  :  That^  in  response  to  an  advertisement  of  Brevet 
Hsjor  General  T.  J.  Cram,  colonel  United  States  corps  of  engineers,  published 
in  the  Detroit  Advertiser  and  Tribune  on  the  29th  of  March,  18G7,  inviting 
sealed  proposals  for  furnishing  materials  and  doing  the  work  for  construct- 
ing a  straight  ship  canal  from  the  mouth  of  South  Pass  directly  across 
St.  Glair  flats,  I  "bid  for  furnishing  the  material  and  doing  the  work  by  a 
written  proposal  signed  by  one  Conrj  in  my  own  name;  that  the  said 
bid  was  made  for  the  purpose  of  enabling  the  said  Conro,  of  the  firm  of 
Hasbrouck  &  Conro,  to  get,  through  an  award  to  my  said  bid,  the  job  or 
contract  from  me  for  the  dredging  and  for  the  furnishing  the  materials  and  for 
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doing  the  other  wo  A— one  or  all  of  Aese  job« — ^in  cafle  Hashronck  &  Conio 
shonld  fail  to  get  these  on  their  own  hid,  and  that  it  was  understood  betweea 
Conro  and  mys^^lf,  before  said  bid  in  my  name  was  put  in,  that  I  would  transfer 
to  him  the  jabs  aforesaid,  one  or  all,  in  ease  Hasbrouck  &  Gonro's  should  fail« 
and  in  case  the  bid  in  my  name  should  succeed  to  secure  an  award. 

Which  paper  states  the  facts  as  I  have  understood  them  and  now  believe 
ihem  to  he — as  told  to  me  by  Conro,  and  admitted  to  be  by  Conro's  lawyer 
(Van  Dyke)  on  his  visit  with  Gocro  te  me,  claiming  the  award  for  Sanborn  for 
Conro's  benefit.  Sanborn's  expression  was,  ''  I  presume  Conro  and  General 
Gram  understand  the  matter  alike."  Sanborn  t^en  refused  to  make  affidavit  to 
X.  'i  hen  he  was  asked  to  make  an  affidavit  that  the  bid  was  made  in  good 
faith  for  bis  own  benefit,  as  expressed  in  paper  T.  He  refused  to  make  affidavit 
to  this. 


State  of  Wisconsi?^,  County  of  Milwaulcee,  ss: 

George  P.  Sanborn,  of  the  city  of  Milwaukee,  in  the  State  of  Wisconsin,  being 
duly  sworn,  deposes  and  says :  That,  in  response  to  an  advertisement  of  Brevet 
Major  General  T.  J.  Gram,  colonel  United  States  corps  of  engineers,  publiz^hed 
in  the  Detroit  Advertiser  and  Tribun*^  on  the  29lh  of  March,  1867,  inviting 
sealed  proposals  for  furnishing  materials  and  doing  the  work  for  constructing  a 
straight  ship  canal  firom  the  mouth  ui  South  Pass  directly  across  St.  Clair  flats* 
I  bidf  or  furnishing  the  materials  and  for  doing  the  work  by  a  written  proposal* 
signed  by  one  Conro  in  my  own  name  and  by  my  authority,  which  authority  waa 
given  by  me  to  the  said  Conro  in  writing  previous  to  his,  the  said  Conro's,  sign- 
ing and  handing  in  the  said  bid ;  that  said  bid  was  genuine  and  made  in  good 
faith  and  in  my  own  interest  alone»  and  was  not  made,  in  whole  or  in  part 
thereof,  in  the  interest  of  the  said  Conro,  or  in  the  interest  of  Hasbrouck  & 
Conio,  of  Milwaukee,  Wisconsin,  or  of  either  of  them;  that  I  authorized  the 
said  Conro  to  make  out  the  said  •  bid  as  to  prices  for  materials  and  for  labor 
before  the  said  bid  was  put  in ;  that  the  aforesaid  bid  was  for  the  whole  of 
the  materials  and  for  the  whole  work  advertised  for,  or  for  none  of  the 
materials  or  work,  and  it  was  so  meant  by  me  before  said  bid  was  put  in  or 
opened ;  that  I  have  not  answered  this  bid  for  the  benefit  of  the  said  Conro  or 
Hasbrouck  &  Conro  since  the  same  was  put  in  and  since  it  became  publicly 
known,  nor  have  •  I  assumed  the  bid  since  it  became  publicly  kuown  for  thie 
purpose  of  turning  the  benefit  of  an  award  of  a  contract  to  me  upon  it  either  in 
part  or  in  whole  of  what  yas  bid  for  over  the  said  Conro  or  Haflbrouck  & 
Conro ;  and  that  the  copy  of  said  bid  hereto  annexed  is,  to  the  best  of  my  be- 
lief, true. 

The  following  quotation  was  then  put  to  Sanborn :  "  Will  you,  then,  make 
an  affidavit  in  due  form  in  your  own  terms,  setting  forth  all  the  facts,  as  you 
understand  them,  in  relation  to  your  said  bid,  and  forward  the  same  without 
delay  to  General  Cram  V*  His  answer  was :  •*  I  decline  making  any  affidavit." 
All  of  which  is  respectfully  submitted  to  accompany  my  remarks  upon'  the 
appeal  of  George  P.  Sanborn  to  the  Chief  of  Engineers,  which  appeal  is 
marked  B. 

Very  respectfully,  your  obedient  servant, 

T.  X  CRAM, 
Colonel  Corps  Engineers,  Brevet  Major  General. 
Major  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers. 
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No.  1. 

Bay  City,  Michigan,  June  25,  1867. 
Gbnbral  Cram :  As  Ibid  for  the  entirety  of  St.  Clair  flats  improvement^ 
and  knowing  that  the  successful  completion  of  the  plan,  though  in  its  parts  very 
simple  and  in  its  whole  easy  to  construct  if  all  be  made  under  one  contractor, 
and  all  of  us,  as  I  understood  the  matter,  having  bid  for  the  whole  or  none,  and 
knowing  from  my  long  experience  that  two  or  more  contractors  on  such  a  job 
would  inevitably  clash,  I  hereby  decline  to  contract  for  parts  of  the  work,  unless 
I  am  awarded  the  whole,  as  being  the  lowest  respouBible  bidder  for  the  whole 
material  and  work.  But  I  am  ready  at  any  time  to  accept  the  award  of  i  be  whole 
npon  my  hid  as  put  in  with  its  accompanying  note,  if  the  engineer  please,  iu 
relaiion  to  iron  bolts  and  spikes. 
Kespectf  ully  yours, 

JOHN  BROWN. 

I  certify  the  above  to  be  a  true  copy  of  John  Brown's  original  letter  declining 
to  contract  for  parts  of  bis  bids,  but  expressing  his  willingness  to  contract  for 
all  hia  bid. 

T.  J.  CRAM, 
Colonel  Engineers,  Brevet  Major  GeneraL 


No.  2. 


Monroe,  June  14,  1867. 
Dbar  Sir  :  I  desire  to  withdraw  my  proposal  to  furnish  materials  for  the 
construcrion  of  a  ship  canal  across  the  St.  Clair  flats. 
Very  respectfully,  yours,  &c, 

H.  M.  MIXER. 
Maj.  Gen.  T.  J.  Cram, 

Detroit,  Michigan, 

I  certify  that  the  above  is  a  true  copy  of  the  original. 

T.  J.  CRAM, 
Brevet  Major  General,  Colonel  Corps  Engineers. 


No.  3. 


Dbthoit,  June  24,  1867. 
We,  the  undersigned,  W.  W  &  E.  T.  Williams,  who  bid  for  doing  the  work 
on  St  Clair  fiats  canal,  according  to  items  in  General  Cram's  advertisement  of  29th 
March,  1867,  decline  taking  the  work  simply  for  driving  sheet  piles  at  60  cents 
each,  as  our  bid  contemplated  all  the  work  or  none. 

W.  W.  &  E.  T.  WILLIAMS. 
General  Cbam, 

United  States  Engineer, 

I  certify  tbat  tbe  above  is  a  true  copy  of  the  original. 

T.  J.  CRAM, 
Brevet  Major  General,  Colonel  Corps  Engineer*,, 
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No.  4. 

Dbtboit,  June  28,  1867. 
We,  the  undersigned,  decline  the  award  of  contract  for  famishing  nut  and 
Bcrew  and  washer  bolts  for  9  cents  per  pound,  also  for  iron  bars  for  drift-bolts 
at  5 J  cents  per  pound,  also  spikes  for  7  cents  per  pound,  delivei*ed  at  South  Pass 
mouth,  for  the  St.  Glair  ship  canal,  near  where  was  "  Jerry's  ranch." 

BUHL,  DUIJHARME  &  00. 
General  T.  J.  Gram, 
Detroit,  Michigan, 

I  certify  that  the  above  is  a  true  copy  of  the  original. 

T.  J.  CRAM, 
Brevet  Major  General,  Colonel  Corps  Engineers. 


No.  5. 


Drtroit,  Michigan,  July  3,  1867. 
Dbar  Sir  :  We  herewith  withdraw  proposition  of  April  10.  1867,  to  furnish 
bolts,  njilB,  and  washers  for  St.  Glair  flats  ship  canal  improvement. 
Kespectfully  yours, 

DETROIT  BRIDGE  AND  IRON  WORKS, 

By  WM.  G.  GALHOUN,  Secretary. 
General  T.  J.  Gram, 

Superintendent  of  H,  K*  Improvement, 

I  certify  that  the  above  is  a  true  copy  of  the  original. 

T.  J.  GRAM, 
Brevet  Major  General,  Colonel  Corps  Engineers. 


B  12. 

United  States  Engineer  Office,  July  5,  1867. 

Sir  :  In  reply  to  your  letter  of  the  25th  ultimo,  transmitting  to  me  certain 
copies  of  letter  of  appeal,  June  9th,  to  the  Ghief  Engineer,  and  of  the  agreement 
to  sustain  the  appeal  (drawn  out  by  Gonro's  lawyer)  purporting  to  be  from  George 
P.  Sanborn,  Milwaukee,  claiming  the  award  of  dredging  for  St.  Glair  flats  ship 
canal,  I  have  the  honor  to  submit  the  accompanying  papers,  marked  A,  contain- 
ing my  abstract  of  bids  21,  32,  and  12,  with  copies  of  original  bids  attached  and 
the  remarks  thereon,  and  my  advertisement,  B,  containing  the  letter  of  appeal  to 
Ghief  of  Engineers  and  agreements  to  sustain  it,  purporting  to  be  from  George  P. 
Sanborn,  but  in  reality  from  lawyer  Van  Dyke,  Gonro's  attorney,  pushing  for 
an  award  to  Sanborn's  bid  for  the  benefit  of  Gohro ;  G,  containing  my  report 
and  declinatures  from  bidders  received  in  accordance  with  suggestions  in  en- 
gineer department  letter  to  me  I8th  June,  1867,  and  the  following  remarks,  in 
which  reference  is  occasionally  and  necessarily  made  to  contents  of  A,  B,  and  C. 

I.  As  to  awarding  the  dredging  to  George  P.  Sanborn,  of  Milwaukee,  (bid 
No.  32,)  see  abstract  herewith  sent  of  bids  12,  21  and  32,  and  certified  copies  of 
the  original  bids  attached. 

In  relation  to  this  bid  32  I  have  to  remark,  some  days  after  sending  my  letter 
of  May  7th,  with  the  abstract  of  bids  for  items  not  classified,  to  the  engineer 
department,  I  discovered  that  this  bid  32  was  a  fraud,  which  had  I  known  when 
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I  opened  the  bids,  I  would  h&ve  rejected  in  toto,  and  it  should  never  have  ap- 
peared on  an  abstract  of  mine.  The  evidence  of  this  piece  of  sharp  practice 
became  conclasive  some  days  afterwards.  . 

Conro,  who  in  the  name  of  Hasbrouck  &  Gonro  bid  No.  21,  drew  up  bid  32, 
signed  Sanborn's  name  and  put  it  in,  not  for  Sanborn  to  get  the  contract,  but 
for  Hasbrouck  &  Conro  to  get  the  dredging,  provided  their  bid  No.  21  should 
fail  to  be  the  lowest.  It  tui-ns  out  that  Sanborn  was  a  "  straw  '*  used  by  Conro 
to  obtain  for  Hasbrouck  &  Conro  the  advantage  of  two  bids  to  each  of  their 
fellow-bidders,  having  one  which  was  unbeknown  until  since  that  abstract  and 
my  letter  of  7th  May  were  sent.  I  find  that  Sanborn  used  to  be  a  book-keeper 
to  Gonro,  and  is  now  a  broker  in  small  business,  and  knows  no  more  about  con- 
structions than  the  most  inexperienced.  On  opening  the  bids  I  mistook  him  for 
another  Sanbrirn.  Conro  has  since  twice  acknowledged  perpetrating  the  trick, 
and  that  he  did  it  to  secure  to  himself  the  dredging  in  case  Hasbrouck  &  Conro's 
bid  No.  21  should  fail  to  secure  the  whole 

There  never  has  been  a  word,  verbally  or  in  writing,  from  Sanborn  to  me,  claim- 
ing the  contract  or  acknowledging  the  bid,  or  conferring  any  authority  for  Conro 
to  use  his  (Sanborn's)  name  in  the  matter,  which  makes  bid  32  without  such  writ- 
ten authority  tantamount  to  a  forgery.  1  stamp  this  straw  bid  No.  32  as  a  trans- 
action worthy  of  a  trickster. 

Conro  first,  on  seeing  that  Brown  for  the  entirety  was  the  lowest,  went  and 
proposed  to  Brown  to  take  him  (Conro)  in  as  a  partner  on  Brown's  bid ;  Brown's 
reply  was  that  the  contract  had  not  been  awarded,  consequently  he  could  give 
no  definite  reply  to  such  a  proposition.  Conro  has  since  been  active  to  secure 
for  himself  the  dredging  on  the  fraudulent  bid  in  name  of  Sanborn,  and  Conro's 
pertinacity  shows  a  desire  more  for  a  hand  upon  the  public  crib  than  for  the 
interest  of  this  important  public  work.  I  regard  his  use  of  a  straw  bidder  as  an 
unfair  attempt  to  overreach  those  who  put  in  their  bids  honestly. 

Gonro  has  had  the  barefacedness  a  third  time  to  call  on  me,  the  last  -time  with 
a  lawyer,  (the  same  who  now  makes  appeal  to  the  Chief  Engineer  ostensibly  for 
Sanborn.)  This  lawyer  is  behind  the  scenes  pushing  Sanborn,  the  straw  bidder, 
forward,  but  really  in  the  interest  of  Conro,  and  wrote  out  the  appeal  to  the 
Chief  of  Engineers  in  Sanborn's  name,  claiming  that  the  dredging  should  be 
awarded  to  Sanborn,  to  the  end  that  he  (Conro)  may  get  the  contract  through 
Sanborn. 

It  is  needless  to  say  I  have  treated  this  claim  of  C(mro's  with  silence,  and  in 
making  up  my  final  abstract,  which  was  sent  to  the  department  June  11,  I 
marked  upon  the  abstract  a  rejection  of  the  whole  bid  No.  32,  for  reasons  herein 
stated  and  thereon  assigned  under  the  head  of  remarks. 

Sanborn  has  never  written  a  word  to  me— made  any  claim  upon  me  in  writing 
or  by  any  authorized  agents  upon  the  subject.  He  has  thought  proper,  by  his 
counsel,  only  to  communicate  directly  with  the  Chief  Engineer  upon  the  claim 
for  the  award. 

The  reasons  and  facts  above  stated  are  in  my  estimation  sufficient  for  the 
Secretary  of  War  to  reject  the  bid  32  in  Sanborn's  name. 

But  there  is  another  reason,  not  before  mentioned,  that  bid  32  for  dredging 
should  be  rejected  in  comparison  with  others  for  the  reason  that  in  his  bid  for 
dredging  h«  does  not  conform  to  the  advertisement  in  an  essential  point.  (See 
lus  original  bid  for  dredging.)  He  does  not  propose  for  the  dredging  which  is  to 
be  measured  after  being  put  in  the  dikes  and  banks,  as  will  be  seen  by  the  copy 
of  his  bids. 

The  following  extracts  from  my  advertisement  will  prove  this  defect : 

(a)  "Earth  to  be  dredged  from  between  the  dikes  and  put  into  the  dikes  and 
canal  banks  beyond,  so  as  to  make  them  the  proper  shape  as  described.      *      * 
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^'State  the  price  per  cubic  yard,  measared  in  the  natural  bed  or  cat,  for  m 
dredging  and  plac'ng  the  earth.  Aldo  state  the  price  per  cable  yard,  measared 
in  the  dikes  and  banks,  for  so  dredging  and  placing  the  earth '' 

The  defect,  an  essential  one,  in  the  bid  is  apparent.  On  the  gronnd  of  Aw 
non-compliance  with  my  adver  isement  I  reject  bid  No.  32  for  the  dredging.  If 
awarded  to  him  upon  the  price  for  that  only  to  be  measared  in  the  cut,  what 
price  is  to  be  paid  for  that  part,  or  the  whole  of  what  in  the  construction  I  shall 
find  it  necessai  y  to  measure  in  the  dikes  and  banks  1  The  advertisement  and 
the  plan  of  carrying  oq  the  work  show  that  some  may  have  to  be  measured  one 
way  and  some  the  other. 

Nor  has  any  authority  been  presented  to  me,  verbally  or  in  writing,  giving  me 
the  least  reason  to  hope,  much  less  to  believe,  that  the  persons  named  in  bid  32 
as  bondsmen  will  consent  to  sign  a  bond  for  Sanborn. 

II.  In  relation  to  argument  B  to  sustain  Sanborn's  appeal,  Sanborn's* lawyer 
copies  section  one  of  the  act  correctly,  but  in  his  argument  he  gives  the  go-by 
to  the  practical  interpretation  of  that  section,  not  deigning  a  word  upon  it  except 
to  quote  it.  I  will  endeavor  to  elacidate  the  clause  which  says  ''to  be  expended 
in  accordance  with  the  plans  and  specifications  of  Colonel  T.  J.  Gram  in  his 
report  of  December  10. 1866."  That  plan  is  set  forth  in  the  report,  and  con- 
templated beginning  the  work  at  the  mouth  of  South  Pass,  and  carrying  on  the 
wood  and  iron  work  of  both  dikes,  the  dredging  to  fill  the  dikes,  and  to  form 
the  banks  and  to  make  the  water-way  all  simuhaneously,  thus  pushing  end- 
wise by  short  sections  at  a  time  through  the  whole  line  of  the  work,  completing 
the  whole,  section  by  section,  as  we  progress. 

And  this  I  submit  is  an  essential  and  important  fbatnreof  section  one,  in  the  plan 
of  execution ;  and  this  is  the  proper  mode  of  engineering  the  work,  und  practically 
implies  one  contractor  for  all  the  different  kinds  of  labor  involved  in  carrying  out  the 
plan.  To  separate  the  labor  into  kinds  or  items,  and  award  so  as  to  have  several 
contractors,  would  greatly  embarrass  the  work.  They  would  inevitably  clash. 
Gommon  sense  runs  counter  to  such  a  mode  of  awards,  which,  if  made  a  prece- 
dent, will  be  the  means  of  leading  to  inextricable  involvements,  as  will  be  seen 
further  on. 

I  hold  that  all  the  different  kinds  of  labor  for  this  should  constitute  one  class, 
which  I  have  characterized  by  A  in  my  final  abstract,  forwarded  June  11,  1867. 

The  lawyer  positively  perverts  the  second  section  of  the  act  in  skipping  es- 
sential features  and  quoting  what  suits  his  client — virtually  ignonng  other  por- 
tions of  the  section.  I  hire  supply  the  ignored  parts,  which  any  one  can  see 
for  himself  by  reading  the  section  through  : 

(b)  *'And  provided,  That  *  *  *  ^jj^  money  appropriated 
by  this  act  shall.be  so  applied  as  to  complete  or  make  the  nearest  approxima- 
tion to  completing  the  work  for  which  each  specific  appropriation  is  made." 

(c)  ^'Prottided,  That  no  contract  shall  be  made  except  after  public  advertise- 
ment, •  ♦  ♦  i^Q^  ^\^Q  %ame  shall  only  be  made  with  the  lowest 
vesponsible  bidder  therefor  upon  security,"  &c. 

The  word  "  same  "  refers  to  "  contract "  and  the  word  "  therefor  "  refers  to 
''the  work"  expressed  in  second  proviso.  This  is  the  plain  common-sense 
English  of  the  law. 

The  first  part,  &,  omitted  by  him,  but  now  supplied,  will  settle  the  question 
•gainst  the  lawyer,  even  supposing  Sanborn's  bid  not  ruled  put  in  toto,  or  in 
part,  for  the  dredging,  for  it  will  be  seen  in  passage  c  that  John  Brown  (bid  No. 
12)  declines  to  take  an  award  for  part  or  parts,  but  will  take  the  bid,  modified 
by  his  note,  for  $409,218  38,  or  at  his  bid,  excluding  the  note,  *  *  for 
$411,627  bb.     The  last  paragraph  but  two  of  my  advertisement  reads: 

(d)  "  It  is  highly  desirable  that  one  contractor  should  put  in  his  bids  so  as  to 
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lecmre  to  himeelf  Uia  contract  for  ftuniahin^  all  materials  and  doing  all  the  work. 
The  doing  of  all  work,  however,  to  he  under  one  contractor,  if  his  hid^  justify." 
AU  the  bidders  for  ike  entirety  responded  to  the  first  part  of  d,  and  pat  in 
their  bids  expecting  to  be  awarded  the  whole  or  none  ;  and  hence  it  was  so  re- 
maiked  on  my  final  official  abstract.     None  bat  Gonro  (bid  21)  and  Sanborn 
(hid  32)  haye  as  yet  shown  the  meanness  to  repadiaie  that  nndf  rstanding. 
They  come  forward  after  the  bids  are  made  pnblic  to  claim  awards  tor  any 
kind  or  item  ^ey  bid  for  or  the  whole  they  bid  for.     Now,  suppose  (what  I  do 
Bot  believe  will  be  the  case)  that  my  ruling,  rejecting  bid  32  in  to  to  or  reject- 
ing the  part  for  dredging,  be  overruled  by  the  Secretary  of  War,  and  the  award 
fi>r  dredging  made  to  Sanborn.    In  sudb  an  event  we  have  to  look  to  some 
other  bid  than  John  Brown's  (bid  12)  for  all  matorials  and  all  work  other  than 
dredging.     The  next  lowest  to  Brown's  bid  for  the  materials  (of  those  whom 
w«  have  any  evidence  will  accept  partial  awardt*)  is  bid  No.  32 — this  same 
Sanborn's — amounting  to  $  1 40, 1 13  3/).     The  next  lowest  bid  to  Brown's  for  all 
work  other  than  dredging  (of  those  whom  we  have  any  evidence  will  accept  par- 
tial awards)  is  bid  No.  21  (HasbroudL  Sc  Gonro's-— the  same  Conro  who  is  at 
the  bottom  of  the  appeal)  amounting  to  $51,330  09.     Bid  32  (Sanborn)  for 
dredging  amounts  to  $225,481  60.     Totalcostof  the  work,  4^4 16,825  04. 

But  John  Brown,  who  bid  for  the  entirety,  will  still  hold  to  his  bid,  and  ac- 
cept the  award  of  the  whole,  at  $409,218  38.  Difference  in  favur  of  the 
United  Stotes  if  given  to  Brown,  $7,606  W. 

I  here  ask  the  sapient  lawyer  which  award  would  fulfil  the  law  quoted  and 
marked  b  f  and  which  award  will  fulfil  the  meaning  of  quotation  c,  requiring 
^le  contract  to  be  made  only  with  the  lowest  responsible  bidder  (not  biuders) 
therefor? 

Farther  comment  is  unnecessary  to  convince  that  if  the  dredging  be  awarded 
to  Sanborn  we  must,  as  a  consequence,  award  all  the  materials  to  him,  and,  as 
another  consequence,  all  the  work  other  than  dredging  to  Hasbrouck  &  Gonro, 
and  thus  would  the  letter  and  spirit  of  the  law  be  violated ;  on  the  contrary, 
by  awarding  the  whole  to  Brown,  the  letter  and  spirit  meaning  of  the  law  would 
be  fbmiled. 

II L  Further  in  relation  to  the  argument  of  Sanborn's  lawyer  to  sustain  the 
appeaL  He  quotes  section  third  of  the  act:  (f)  **There  shall  be  separate  propo- 
sals,  and  separate  contracts  for  each  work,  and  also  for  each  class  of  material  or 
labor  for  each  work,"  and  upon  this  goes  into  much  special  pleading  to  convince 
the  Chief  of  Fngineers  that  the  law  requires  the  award  to  be  given  to  Sanborn. 
Nothing  more  clearly  shows  a  brain  muddled  with  the  greediness  for  government 
contracts  than  this  special  pleading,  full  of  speciousness  and  rank  sophistry.  He 
cooducts  his  ailment  by  assuming  that  ^  separate  contracts  "  necessarily  means 
aeparate  contractors,  and  holds  that  we  are  bound  by  the  law  to  award  in  a  maa* 
ner  implying  (t  separate  contractor  for  each  kind  or  item  of  labor  or  material.  This 
is  one  part  of  his  foundation,  which  I  think  is  no  better  than  sand,  at  all  events.  I 
differ  essentially  from  his  construction,  and  will  briefly  show  the  fallacy  of  such 
tnidea.  In  this  work  there  are  not  less  than  seventeen  different  items  or  kinds 
of  material  and  labor.  To  admit  a  contractor  for  each,  therefore,  implies  eighty- 
five  copies  of  articles  of  agreement,  thirty-four  bonds  to  be  written  out,  duly 
8%ned  and  acknowledged,  fifty-one  bondsmen,  and  seventeen  contractors.  This 
nsall  army  of  contractors  would  be  in  each  other's  way,  each  claiming  to  do  his 
item  of  work,  be  paid  for  it,  and  to  be  quit  of  his  job  without  regard  to  the  work 
of  the  other  sixteen.  Nothing  satisfactory  can  be  accomplished  in  this  way,  and 
no  responsible  contractor  would  undwtake  a  bid  under  so  diluted  a  division,  in 
two  kinds,  of  material  orlab<Mr;  such  is  the  practical  tendency  of  admitting  his 
eonstruf  tion.  I  do  not  infer  *'  separate  contracts  **  to  mean  there  shall  be  separate 
csatnetors  for  each  item»  or  even  <*  kind"  or  even  *'  class,"  of  material  or  labor. 


Digitized  by  VjOOQIC 


192         EEPOET  OP  THE  SECEETARY  OF  WAR. 

I  apprehend  the  meaning  to  be  that  it  is  one  duty  in  drawing  up  articles  of  agree 
ment  to  specify  therein  separate  classes  pf  labor  or  material,  and  to  the  end  that 
kinds,  quantities,  (r,)  by  weight  or  measure,  and  prices  shall  be  clearly  designated 
therein ;  and  this  separation  in  the  articles  of  agreement  is  tantamount  to  "separate 
contracts,"  all  being  legally  permitted  in  the  same  instrument  and  under  one  con- 
tractor. If  I  am  decided  to  be  lame  in  this  point  of  my  construction  by  super- 
vising authority,  then  (e)  of  the  3d  section  comes  in  direct  conflict  with  (c)  of  the 
2d  section  of  the  act.  In  such  an  ambiguous  conflict,  to  what  shall  we  report 
as  a  precedent  ?  I  answer,  to  previous  practice,  which  has  been  that  in  the  many 
articles  of  agreement  1  have  made  on  behalf  of  the  United  States  in  reference  to 
the  works  named  in  the  act  to  which  sections  two  and  three  belong,  in  the  piswt 
two  years,  I  have  done  precisely  in  accordance  with  my  views  as  above  stated, 
and  coiitrawise  to  the  construction  of  Sanborn's  lawyer ;  every  one  of  which 
articles  of  agreement  (and  several  of  which  contain  '*  separate  contracts")  has 
been  approved  by  the  proper  authority. 

To  depart  from  this  practice  (which  I  hold  is  strictly  in  accordance  with  the 
law)  now  because  this  lawyer  has  come  into  the  arena,  and  make  contract*  npoii 
his  sophistication  of  section  three,  and  to  allow  ourselves  to  be  blinded  by  the 
cloud  of  dust  he  has  raised  to  the  nullification  of  the  provisions  of  section  two, 
(which  he  skipped,)  would,  I  respectfully  submit,  lead  us  into  many  difficulties, 
besides  the  palpable  violation  of  the  law. 

Another  important '  difference  between  this  lawyer  and  myself  is  this  :  He 
assumes  in  his  argument  to  sustain  the  appeal  that  ** class  <if  material"  and 
"class  of  labor"  mean  in  practical  engineering  the  same  as  "kinds  or  items  of 
material,"  and  "kinds  or  items  of  labor."  I  deny  that,  from  the  English  language 
or  the  practice  of  the  engineer  any  such  assumption  is  admissible  as  applicable 
to  the  work  in  question. 

What  does  "  class  of  material"  mean  in  this  connection  ?  It  is  interpreted 
by  experienced  engineers  and  contractors  of  constructions  as  meaning  things 
placed  together  which  have  something  in  common  and  a  necessary  practical  con- 
nection. And  what  does  "class  of  labor"  mean  ?  It  means  those  kinds  of  labor 
which  have  something  in  common  practical  connection,  and  which  cannot  be 
separated  without  injury  and  risk  in  the  execution  of  the  work  of  improvement. 
To  say  that  "  items"  or  "  kinds  "  constitute  classes  in  the  meaning  of  the  law 
is  begging  the  whole  question  at  issue.  To  award  to  separate  contractors  "  kinds" 
or  "  items"  is  endangering  the  whole  structure  and  practically  nullifying  the  act 
of  Congress,  as  I  have  already  shown.  The  lawyer  in  his  argument  insinuates 
that  in  "said  notice"  (meaning  my  advertisement)  I  classified  material  and  labor. 
A  similar  idea  is  also  held  out  in  the  engineer  department  letter  to  me  of  Jane 
IS,  that  I  classified  labor  and  material  in  my  abstract  sent  May  7.  I  here  respect- 
fully but  emphatically  deny  having  made  a  classification  either  in  my  advertise- 
ment or  in  that  abstract.  I  did,  however,  make  a  classification  in  my  final  official 
.abstract  sent  with  my  letter  of  June  11,  just  as  shown  on  the  abstract  A,  here- 
with sent.  I  hold  that  this  shows  the  proper  practical  engineering  classification 
in  connection  with  the  work  in  question.  In  my  letter  before  to  the  engineer 
department  upon  ^*  classes"  and  " kinds  "  or  "items  "  I  have  said  enough  to  show, 
without  repetition  here,  that  such  as  I  have  made  should  be  the  classification  if 
we  classify  at  all. 

Whose  business  is  it  to  classify  ?  Congress  has  not  classified  the  labor  or  ma- 
terial. The  engineer  department  has  not,  nor  has  the  Secretary  of  War.  Is 
it  the  province  or  right  of  a  particular  bidder  (who  has  never  been  a  contractor) 
seeking  an  award  upon  a  "  shyster"  bid  to  make  the  classification  ? 

I  submit  that  the  engineer  in  charge  can  with  propriety,  until  instructed  by 
higher  authority  to  the  contrary,  classify  legally  not  only  labor  but  material.  In 
accordance  with  this  right  I  classified  as  shown  on  my  abstract  of  June  11,  and  to 
this  right  we  must  hold  if  we  expect  successfully  to  prosecute  the  work. 
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I  have  denied  classifying  in  my  advertisement.  I  only  numbered  items  in  it 
with  the  numerals  1,  2,  3,  4,  &c.  To  call  this  a  classification  is  an  assumption  not 
warranted,  and  only  resorted  to  by  a  special  pleader,  to  raise  a  mist  behind  which 
to  conceal  the  weakness  of  his  cause. 

The  numbering  of  the  items  in  the  advertisement  was  to  guide  the  bidders  in 
the  manner  of  putting  down  their  prices  as  far  as  possible  in  a  uniform  manner, 
and  to  facilitate  computations  of  the  bids  in  my  ofHce,  and  nothing  else,  as  had 
been  the  practice  for  other  works.  If  the  numbering  in  the  advertisement  is  to 
be  wrested  into  a  classification  and  used  as  a  pretext  by  the  lawyer  for  subserving 
the  particular  interests  of  the  man  who  put  in  spurious  bid  32,  what  is  to  become 
of  the  rights  of  the  other  35  bidders  1  Would  they  not  have  a  right  in  equity 
to  a  reconsideration  of  the  whole  matter  ?  And  this  would  lead  to  the  blotting 
entail  we  have  done  and  pricking  anew  by  readvertising,  and  thus  another  retard- 
ation of  the  work  for  another  season,  to  the  money  detriment  to  commerce  of 
another  half  million  of  dollars. 

The  interpretation  which  in  the  foregoing  remark  T  have  given  to  the  sections 
1,  2,  3,  are  the  same  1  had  the  honor  to  present  to  the  engineer  department  in 
my  letters  of  June  1st  and  3d,  in  relation  to  Erie  and  Grand  River  harbors,  and 
of  June  11th,  in  respect  to  St.  Clair  flats ;  and  it  was  upon  the  same  interpreta- 
tion of  sections  1, 2,  3,  all  considered  fairly  in  their  relations  to  each  other,  that 
I  thought  it  my  duty  to  recommend,  as  I  did  in  my  letter  of  May  7th,  the 
award  of  the  entirety  of  the  St.  Olair  flats  work  to  John  Brown,  who  was  and 
U  the  lowest  responsible  bidder  therefor. 

Since  perplexing  questions,  however,  (in  respect  to  Erie,  Grand  River,  St. 
Clair  flats  and  Ausable,)  have  been  turned  back  upon  me,  1  have  thought  it 
advisable  to  consult  the  highest  authority  within  my  district  for  an  interpreta- 
tion of  the  law. 

I  have  obtained  the  opinion,  and  must  respectfully  insist  upon  its  forming  a 
part  of  this  paper  in  answer  to  Mr.  Sanborn's  appeal. 

The  opinion  speaks  for  itself,  and  here  follows  : 

United  States  Distbfct  Attorney's  Office, 

Eastbbn  District  of  Michigan, 

Detroit,  June  26,  1S67. 

General  :  I  have  to  acknowledge  your  communication  of  June  25th,  request- 
ing my  opinion  as  to  the  construction  of  the  act  of  Congress  approved  March 
2, 1867,  entitled  "An  act  making  appropriations  for  the  repair,  preservation,  and 
completion  of  certain  public  works  heretofore  commenced  under  the  authority  of 
law,  and  for  other  purposes,"  Sess.  L,  1867,  p.  418,  with  reference  to  certain 
practical  questions  which  present  themselves. 

It  is  a  cardinal  rule  that  in  the  construction  of  statutes,  each  section  is  to  be 
interpreted  with  reference  to  the  other  sections  and  the  law  as  a  whole. 

1  first  observe  that  the  appropriation  for  St.  Clair  flats  improvement  is  to  be 
expended  in  accordance  with  your  plans  and  specification  by  section  1,  and  that 
by  section  2  the  money  voted  is  to  be  made  to  go  as  far  as  possible  towards 
fiiifihing  the  work,  and  that  by  the  same  section  the  honorable  Secretary  of  War  is 
to  expend  the  naoney  by  contract,  (except  in  cases  of  examinations  and  surveys.'^ 
In  regard  to  the  aforementioned  matters  the  law  is  clear. 

Section  2  further  provides  that  the  work  shall  he  let  to  the  lowest  responsible 
Udder  therefor.  This  means  clearly,  in  my  opinion,  to  the  lowest  single  indi- 
vidnal,  partnership,  or  company  who  shall  put  in  a  bid  for  the  entire  publie  im- 
provement ;  the  word  "  therefor'^  signifying  the  public  work  advertised  to  he 
contracted  for. 

In  the  light  of  this  latter  portion  of  section  2,  the  language  of  section  3, 
were  it  otherwise  ambiguous,  (which  I  think  it  is  not,)  becomes  plain. 
13  w- Vol.  u 
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There  shall  be  separate  proposals  and  contracts  for  each  work  and  bach  class 
OF  MATERIAL  OR  LABOR  for  each  work. 

I  think  this  is  by  no  means  to  be  interpreted  as  requiring  a  separate  indi- 
vidual contractor  for  each  class.  It  evidently  means  that  each  single  bidder 
shall  classify  and  itemize  his  bid. 

This  provision  is  made,  undoubtedly,  for  two  reasons  :  first,  because  the  work 
IB  to  be  done  according  to  certain  plans;  and  second,  to  prevent  the  frauds 
sometimes  resulting  from  a  lumping  bid. 

Any  other  construction  than  that  which  I  give  I  apprehend  would  nullify 
the  appropriation  ;  for  it  would  be  impossible,  in  the  first  place,  to  find  persons 
who  would  contract  for  portions  of  the  work ;  and  secondly,  if  the  former  objec- 
tion is  met,  such  persons  would  inevitably  disagree  and  clash,  so  as  to  delay 
or  destroy  the  work. 

But  I  regard  sec,  2  as  imperative  in  requiring  that  the  whole  work  should 
be  let  to  ONE  contractor. 

Permit  me  to  express  the  opinion  that  the  early  letting  and  completion  of  this 
work  is  very  highly  desirable  for  the  interest  of  our  commerce. 
Very  respectfully,  your  obedient  servant, 

ALFRED  RUSSELL, 
United  States  District  Attorney, 

Brevet  Major  General  T.  J.  Cram, 

Colonel  of  Engineers,  Detroit. 

I  certify  that  the  foregoing  is  a  true  copy  of  the  original  letter  in  every  word, 
point,  single  line  and  double  line  of  underscoring. 

T.  J.  CRAM, 
Brevet  Major  General,  Colonel  Engineers. 

Since  receiving  this  official  opinion,  in  an  interview  with  Hon.  J.  M.  Howard' 
one  of  our  most  eminent  lawyers,  and  who  helped  to  make  the  law,  he  gave 
precisely  the  same  interpretation,  corresponding  with  my  own  previous  inter- 
pretation, also  with  Mr.  Russell. 

I  remark  upon  the  fling  at  Brown  in  B.  Conro's  lawyer's  argument  signed 
with  Sanborn's  name,  because  of  Brown's  residing  in  Canada,  that  this  un- 
manly shaft  is  thrust  with  an  ill  grace,  since  "  Hasbrouck  &  Conro"  have  had 
their  residence  for  many  months,  if  not  years,  and  one  still  lives,  in  Canada. 
Brown  was  for  three  years  the  able,  faithful,  and  efficient  contractor  for  the  United 
States  at  Fort  Niagara.  Because  he  hails  from  Canada  now,  I  required  him  to 
present  bondsmen  who  should  be  citizens  of  the  United  States,  with  which  he 
promptly  complied. 

There  is  much  besides  what  I  have  remarked  upon  in  this  paper  in  the  letter 
of  appeal  and  the  argument  B  full  of  gammon,  to  which  I  have  made  marginal 
notes,  which  may  be  seen  by  any  one  wishing  to  follow  out  his  arguments. 

To  sum  up,  we  are  forced  to  the  following  conclusion : 

1.  That  Sanborn  was  not  a  bona  fde  bidder,  as  ,will  be  proven  by  what  I 
have  heretofore  reported,  and  in  his  refueal  to  make  affidavits  or  to  give  any 
satisfactory  answer  in  relation  to  bid  32.     (See  my  report  C.) 

2.  That  I  did  my  duty  in  rejecting  bid  32  in  toto,  (as  soon  as  I  found  out  the 
deceit,)  which  Sanborn  has  (subsequently  to  the  opening  of  the  bids)  been  pot 
forward  to  claim  an  award  upon,  for  the  benefit  of  Conro. 

3f  Whether  the  bid  be  allowed  to  stand  rejected  in  toto  at  the  War  Depart- 
ment or  not,  the  part  for  the  dredging  must  be  rejected. 

4.  That  therefore  Brown's  bid  12  is  the  lowest  responsible  bid  for  the  work, 
i|nd  even  for  the  item  of  dredging. 

5.  That  Brown  is  entitled  to  the  awards  for  the  entirety  on  bid  12  (whether 
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aS  or  the  dredging  alone  of  bid  33  be  rejected  or  not  rejected  by  tbe  Secretary 
of  War)  by  all  that  is  fair,  and  by  the  complete  and  full  opinion  of  the  United 
States  district  attorney. 

In  conclusion,  I  have  to  request  that  this  paper,  with  the  accompanying 
papers,  may  be  laid  before  the  honorable  Secretary  of  War  as  early  as  possible, 
for  a  decision  of  the  question  as  to  whom  the  contract  or  contracts  shall  be 
awarded. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  Engineers,  Brevet  Major  General. 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U,  8.  A, 
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B  13. — Abstract  of  bids  for  furnUhing  material  and 


Name  of  bidder. 


ClaBiiflcation  of  material!  to  be  ftimiihed. 


Clasil. 


Hasbronck  k.  Coaro,  MUwaakee,  Wis. .. . ) 
George  P.  Sanborn,  Milwaukee,  Wia , 

John  Brown,  Tborold,  C.  W 


Pr.piU. 

$3  75 

3  50 

3  20 


Class  2. 


II 


V 


Pr.M.b.m, 

Piles  only. 

$23  00 

24  00 
19  00 


Class  3. 
Manufactured  iron« 


51 


§1^ 

2  2^- 


Per.  lb. 

$0  12 

14 


5" 


Per  lb. 

$0  7* 

7i 

5i 
5 


n 

*  la 

III 


P«rtt. 

$0  10* 

10 


Abstract  of  bids  for  furnishing  material  and 


Name  of  bidder. 

1 

1 

el 

1 

Class  3. 

c5 
i 

'S 

1 
1 

t 

■s 

1 

1 
1 

i 

21 
32 

12 

aHasbrouck  Sl  Conro,  Mil- 
waukee, Wisconsin. 

&  George  P.  Sanborn,  Mil- 
waukee, Wisconsin. 

c  Jonn  Brown,  Thorold,  C.  W. 

$19,425  00 
18, 130  00 

16.576  00 

Pile: 
$27,158  40 
88,429  67 

70,00128 

$4,506  60 

5,257  70 

C4J31  05 
\  2, 816  62 

$27,347  77 
26,436  18 

19, 143  44 

18,231  85 

$1,960  14 

1,866  80 

1,493  44 
1,306  76 

$33,814  51 

33,560  68 

24. 767  93  > 
22,355  235 

a  Bid  for  whole  or  none— so  understood  at  the  engineer  office,  Detroit 

b  In  my  first  draught  of  abstract,  I  supposed  this  to  be  an  honest  bid  from  Sanborn  himself,  like  other  bids,  and 
ter.  May  7,  to  the  engineer's  department,  I  discovered  that  it  wiw  a  shyster  bid.  Sanborn  was  a  man  of  straw 
bronck  &,  Conro.)  I  now  reject  the  whole  of  this  bid,  No.  32,  as  a  bid  none  but  a  trickster  would  palm  off 
ng  this  abstract  to  the  engineer  department,  June  11, 1667.    I  regret  that  such  a  bid  should  disgrace  an  abstract 

Additional  remarks  since  my  abstracts  of  May  7  and  June  II  :  I  now  reject  the  bid  for  dredging  becanse  of 

c  On  a  re-examination  of  the  original  bid  it  Is  discovered  that  a  note  accompanied  the  bid  U>  the  effect  that 
articles  the  prices  in  his  bid  should  be  reduced  as  low  as  any  other  bidder ;  hence  the  corrections  In  Class  3. 
by  classes  separately.  \ 

This  abstract,  as  far  as  bids  21,  32,  and  12  are  concerned,  is  precisely  like  that  sent  May  7,  1867,  excepting 
June  11,  after  I  discovered  the  fraud  in  bid  32. 

In  my  abstract  sent  May  7  there  was  no  classification  either  of  material,  or  work,  or  labor;  things  to  be  bid 
Nor  was  there  any  classification  in  my  advertisement  The  classification  I  knew  could  be  made  in  drawing 
been  the  practice  in  my  office  in  numerous  contracts  I  had  before  made,  and  all  sanctioned  in  the  department 
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doing  work  at  St  Clair  fiaU^  Michigan, 


197 


Claflriflcation  of  work  to  be  done. 


AH  tbe  differant  kinds  of  work  or  labor  here  below  have  sach  dependence  on  each  other  that  they 
pat  in  one  class  of  labor — Class  A. 


most  be 


1' 

"3 

!^5 

60 

> 

1 

bo 

n 

For  fkvmlng  and  patting  in  per  ronning  foot  of  timber. 

lit  HI 

si  s§ 

i 
5^ 

CO 

|i 

QQ 

00 

2 

SI 

R.  siding  and  fenders, 
8  in.  by  12  in.,  82,876 
r.t 

P 

10  42 

m 

38 

$0  39 

Pr.pile. 

325 

280 

Pr.iiife. 

$0  65 

69 

130 

$0  8* 
9* 
4* 

$0  8i 
9i 

41 

$0  8* 
9* 

4t 

$0  8i 
91 

4* 

$oei 

$0  8* 
9* 

41 

$0  8* 
9* 

4t 

$0  8* 
9* 

41 

$0  8* 
9* 

4* 

liais^  work  at  St.  Clair  flaU^  Michigan — Gontinaed. 


$274,377  60 
225,381  60 

218,246  40 


Cost  of  Class  A. 


I. 
T 


$254,779  20 


5i 
II 

1- 

r 


$11,655  00 
U,  655  00 

14,504  00 


.0  = 

li 

r 


$10,660  00 
11,316  00 

21,320  00 


I. 
1 


^,  01s  09 
33,428  63 

16, 815  47 


a 
% 
"s 
1 
3 

o 


$140, 113  35 

C  111,341  68 
h08, 932  51 


1 

o 


$325, 697  69 
280,781  23 

I  300,285  87 


t 

s 

o 

a 

o 


$420,891  58 

411,627  55 
409, 218  38 


for  the  whole  or  none,  and  so  received  it  After  sending  off  that  preliminary  abstract  and  accompanying  let- 
is  the  matter.  TJip  bid  had  been  made  oat  and  signed  with  Sanbom'i)  name  by  Conro,  who  bid  No.  21,  (Has- 
apofl  the  government.  Tbe  whole  chain  of  fact«  ctmnected  with  it  are  fully  set  forth  in  my  letter  accompany- 
•f  mine.  The  bid,  however,  was  understood  at  my  office  to  have  been  for  the  whole  or  none. . 
Boo-compUance  in  an  essential  feature  with  my  advertisement  to  which  this  bid  was  in  response, 
•she  was  not  posted  with  the  prices  of  iron,  and  bolts,  and  spikes  in  the  States,  he  requested  that  for  these 
This  is  the  lowest  raiponsible  accepted  bid  for  the  work,  whether  regarded  as  to  be  awarded  in  aggregate  or 

tbe  parts  seen  in  this  in  red  ink  and  the  remarks,  and  this  is  Uke  the  one  I  sent  as  my  final  ofllcial  abstract 

or  were  numbered  in  Items  for  more  convenience  in  bidding  intelligently  and  for  computing  costs  in  my  office. 
«P  the  contract  to  meet  the  conditions  prescribed  in  section  three  of  the  law,  as  had,  for  the  last  two  years, 
Kota  word  of  objection  had,  to  my  knowledge,  been  raised  there  until  the  question  of  St.  Clair  flats  came  up. 

T.  J.  CRAM,  Colonel  Enginuri, 
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Copy  of  original  bid  No.  21. 

General  T.  J.  Gram, 

United  States  Engineer,  Detroit,  Michigan : 

We  propose  to  furnish  materials,  and  do  the  work,  to  constmct  the  straight- 
cut  canal  across  the  St.  Glair  flats,  according  to  the  plans  now  on  file  in  joor 
office,  as  follows : 

Kock  elm  or  white  oak  piles,  each S3  75 

White  oak,  rock  elm,  or  soft  pine,  sheet  piles,  board  measure 23  00 

One-inch  round  screw-bolts,  per  pound 12 

Square  iron,  for  drift-bolts 07J 

Eight  and  ten-inch  wrought  spikes 10 1 

Preparing  and  driving  round  piles,  each 2  25 

Preparing  and  driving  sheet  piles,  each 65 

Framing  and  putting  in  place  the  sawed  timber  of  all  sizes,  per-running 

foot 08J 

Dredging  for  dikes,  the  earth  to  be  measured  in  the  excavation,  per 

cubic  yard ,  42 

Dredging  between  the  dikes  and  placing  the  earth  in  the  canal  banks 

and  the  dikes,  and  measured  in  the  excavation 42 

HASBROUGK  &  GONRO, 

Milwaukee,  Wisconsin. 

A.  E,  Goodrich,  Chicago, 

M.  B.  MiLBURY,  Milwaukee, 

Bondsmen. 

I  cerfcifj  the  above  to  be  a  true  copy  of  the  original  bid. 

T.  J.  CRAM, 
Colonel  of  Engineers,  Brevet  Major  General. 


Copy  of  original  hid  No.  32. 

General  T.  J.  Gram, 

United  States  Engineers,  Sfc. : 
I  propose  to  furnish  all  materials  and  do  the  work  for  constructing  the  canal 
from  the  mouth  of  South  Pass  across  the  St.  Glair  flats,  300  feet  wide,  and  the 
required  depth,  to  be  diked  with  piles  and  timber  on  both  sides,  in  accordance 
with  plans  and  specifications  now  on  file  at  your  office  and  advertisement,  as 
follows : 

Round  piles,  each $3  50 

Sawed  lumber  and  sheet  piles,  per  M,  board  measure 24  00 

Round  piles  driven,  each 2  25 

Sheet  piles  driven,  each 69 

Screw-bolts,  per  pound 14 

Inch  square  drift-bolts OTJ 

Spikes,  per  pound 10 

Framing  and  placing  timber,  per  lineal  foot 09 J 

Dredging,  measured  in  excavation,  per  cubic  yard 34^ 

GEORGE  P.  SANBORN,  Milwaukee.     . 
John  J.  Dbton,  of  Milwaukee, 
O.  J.  Hall,  of  Milwaukee, 

for  Bondsmen. 

I  certify  this  to  be  a  true  copy  of  the  bid  32,  which  was  written  out  by 
Conro  and  signed  by  Conro  with  Sanborn's  name. 

T.  J.  ORAM, 
Coland  of  Engineers,  Brevet  Major  General. 
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Copy  of  original  bid  No.  12. 

Detroit,  April  10,  1867. 
Sir:  I  propose  to  furnish  all  the  material  and  to  do  all  the  work,  according 
to  the  advertisement  for  constructing  a  straight  ship  canal  from  the  mouth  of 
South  Pass  directly  across  the  St.  Glair  flats,  300  feet  wide  hy  13  feet  deep,  at 
the  following  rates : 

MATBRIAL. 

Round  piles,  each $3  50 

Sheet  piling,  stringers,  water  sills,  binders,  caps,  sidings,  and  cross-  \ 

ties,  per  M,  board  measure 19  00 

Round  iron  bolts,  nuts,  screws,  and  washers 11 

Square  iron  ditto,  per  pound 0  5J 

Spike,  wrought  iron,  per  pound 08 

WORK. 

Earth  to  be  dredged  from  between  the  dikes  and  put  into  the  dikes 

and  into  the  canal  banks  beyond,  measured  in  natural  bed  or  cut..  38 
Measui-ed  in  the  dikes  or  banks,  for  so  dredging  and  placing  the  earth, 

per  cubic  yard 39 

Preparing  and  driving  piles,  each . . . . , •. 2  80 

Preparing  and  driving  sheet  piles,  each 1  30 

Framing  and  putting  in  place  all  the  sawed  timber,  per  lineal  foot . . .  04§ 

This  bid  is  put  in,  paying  duties  on  piles ;  if  no  duties,  thirty  cents  less  than 
m  my  bid. 

In  case  the  front  piling  should  be  required  to  be  driven  battling,  fifty  cents 
per  running  foot  extra. 

JOHN  BROWN. 
Sureties : 

E.  TfiowBRiDGB  &  Hendry,  Detroit. 
T.J.  Cram,  Esq., 

Col.  Corps  of  Engineers,  Brevet  Maj.  Gen.  U.  S.  A., 

Sup't  Harbor  and  River  Improvements. 

Note. — ^The  figures  in  red,  under  the  head  "  complete  cost,"  show  what 
Brown's  total  bid  would  amount  to,  at  prices  7  J  cents,  5  cents,  and  7  cents  per 
pound  for  nut  and  screw  bolts,  iron,  and  spikes,  such  as  Brown  proposed  in  a 
note  accompanying  this  bid,  and  referred  to  in  my  letter  of  11th  June  to  engi- 
neer department,  and  which  note  has  since  been  disallowed  by  the  department. 

T.  J.  CRAM. 

This  is  a  true  copy  of  the  original  bid. 

T.  J.  CRAM, 
Col.  Corps  Engineers,  Brevet  Major  General. 


Detroit,  May  2,  1867. 
Dear  Sir  :  Not  being  fully  posted  in  price  of  iron  and  bolts,  I  will  say  that, 
if  I  am  fortunate  enough  to  have  the  whole  contract  awarded  to  me,  I  will  fur- 
nish those  articles  at  as  low  a  figure  as  any  bid  you  may  receive. 

My  object  in  making  this  ofifer  is  that  I  may  control  the  whole  work,  and  thea 
there  could  be  no  difficulty  between  contractors. 

JOHN  BROWN. 
Greneral  T.  J.  Cram. 
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I  certify  the  above  to  be  a  true  copy  of  the  original  note  accompanying  Brown's 
original  bid.  None  of  these  bids  were  opened,  owing  to  my  absence,  until  the 
5th  of  May,  and  in  the  hurry  of  recording  so  many  bids,  this  note  escaped 
observation  until  after  my  abstract  of  7th  May  was  sent  off.  If  this  note  be 
accepted,  Brown's  bid  will  be  less,  as  shown  by  the  red  figures  in  the  abstract 
herewith  sent. 

T.  J.  CRAM, 
CoL  Engineers,  Brevet  Major  General, 


To  contractors. 

Office  Lake  Habor  Improvements, 

2^o.  Ill  Griswold  street,  Detroit^  Michigan, 

Written  and  sealed  proposals  for  furnishing  matenals  and  doing  the  work  will 
be  received  at  this  office,  addressed  to  the  underaigned,  until  the  10th  day  of 
April,  1867,  for  constructing  a  straight  ship  canal  from  the  mouth  of  South  Pass 
directly  across  the  St.  Clair  flats,  300  feet  wide  and  13  feet  deep,  below  lowest 
stage  of  water ;  to  be  diked  with  piles  and  timber  on  each  side,  for  its  whole 
length,  to  a  height  of  five  feet  above  water,  and  the  earth  dredged  out  to  form 
the  canal  to  be  put  into  the  dikes  aud  beyond  them,  so  as  to  form  the  canal 
bnnks^  even  in  height  with  the  dikes,  and  of  uniform  width  on  top,  and  having 
an  outer  slope  going  off  into  the  lake  water  of  two  horizontal  to  one  vertical. 

For  further  details  of  construction,  bidders  are  informed  that  they  must  be  in 
person  at  this  office,  where  models,  drawings,  and  specifications  can  be  seen,  and 
all  explanations  given. 

materials   RECIUIRBD. 

1.  5,180  rock  elm  or  white  oak  straight  round  piles,  12  inches,  at  least,  exclu- 
sive of  bark,  in  diameter  at  the  middle,  and  not  less  than  28  feet  long. 

2.  16,400  sheet  piles,  4  by  12,  sawed,  18  feet  long,  white  oak,  rock  elm,  hard 
or  white  pine,  that  will  drive  well  without  splitting;  widths  may  vary  from  10 
to  12  inches,  giving  an  equivalent  amount,  in  board  measure,  to  what  12  inches 
in  width  would  give  for  the  total  amount. 

3.  864  stringers,  5  by  6,  sawed,  20  feet  long,  hard  pine. 

4.  864  water  sills,  8  by  9,  sawed,  20  feet  long,  hard  or  white  pine, 
o.  864  water  sills,  6  by  12,  sawed,  20  feet  long,  hard  or  white  pine. 

6.  864  binders,  4  by  6,  sawed,  19  feet  long,  hard  or  white  pine. 

7.  864  fenders,  8  by  12,  sawed,  20  feet  long,  white  oak  or  hard  pine. 

8.  864  front  caps,  12  by  12,  sawed,  20  feet  long,  heart  of  white  oak  or  of 
hard  pine. 

9.  864  back  caps,  8  by  8,  sawed,  19  feet  long,  hard  or  white  pine. 

10.  1,640  front  sidings,  10  by  12,  sawed,  20  feet  long,  hard  or  white  pine. 

11.  1,822  front  sidings,  10  by  12,  sawed,  18  feet  long,  hard  or  white  pine. 

12.  1,640  rear  sidings,  8  by  12,  sawed,  20  feet  long,  hard  or  white  pine. 

13.  1,822  rear  sidings,  8  by  12,  sawed,  18  feet  long,  hard  or  white  pine. 

14.  6,495  cross-ties,  8  by  10,  sewed,  14  feet  long,  hard  or  white  pine  or  white 
oak. 

The  sawed  stuff  will  amount  to  3,684,278  feet,  board  measure.  The  round 
piles  to  be  of  best  quality  of  timber ;  all  the  sawed  stuff  to  be  squarely  and  truly 
sawed  to  the  dimensions  stated,  of  good  live  timber,  and  to  be  free  from  rotten 
knots,  splits,  shakes,  or  other  defects  tending  to  impair  its  durability  or  strength. 

State  the  price  in  the  bids  of  furnishing  item  1,  per  pile,  delivered. 

State  the  price  in  the  bids,  per  thousand  feet,  board  measure,  for  fornishing 
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all  the  eawed  stuff  delivei-ed,  the  place  of  delivery  being  at  the  mouth  of  the 
South  Pass,  near  Jerry's  ranch. 

15.  2,590  1-inch  round-iron  nut  and  screw  (apd  2  washers)  bolto,  27  inches 
long  from  outside  of  head  to  point  of  screw. 

16.  2,590  l-inch  round-iron  nut  and  screw  (and  2  washers)  bolts,  25  inches 
long  from  outside  of  head  to  point  of  screw. 

NoTB. — ^These  bolts  may  probably  have  to  be  varied  from  J  to  1  inch  in 
length  to  suit  variations  in  thickness  of  pile. 

17.  648  bars  1-inch  square  iron,  12  feet  long,  for  drift-bolts,  25,754  pounds. 

18.  648  bars  1-inch  square  iron,  14  feet  long,  for  drift-bolts,  30,046  pounds. 

19.  5,828  bars  1-inch  square  iron,  16  feet  long,  for  drift-bolts,  308,837  pounds. 

20.  1,724  pounds  10-inch  wrought  spikes,  ^  inch  in  diameter. 

21.  16,944  pounds  8inch  wrought  spikes,  |  inch  in  diameter. 
The  rim  for  the  bolts  and  spikes  to  be  of  the  best  quality. 

State  the  price  per  pound  for  furnishing  and  delivering  items  15  and  16. 

State  the  price  per  pound  for  furnishing  and  delivering  items  17,  18,  and  19. 

State  the  price  per  pound  for  famishing  and  delivering  items  2d  and  21. 

The  place  of  delivery  being  the  same  as  above  stated. 

One-sixteenth  part  of  each  class  of  the  twenty-one  foregoing  items  to  be 
delivered  on  or  before  the  Ist  of  July  next,  and  the  remainder  in  instalments  of 
one-sixteenth  for  every  month  thereafter  during  navigation  until  all  shall  have 
been  delivered. 

Whoever  receives  the  contract  will  be  required  to  furnish  two  responsible 
indorsers  in  a  bond  of  indemnity  to  the  United  States  to  the  amouut  of  20  per 
cent,  of  the  total  value  of  the  materials  contracted  for. 

State  in  the  bids  the  names  in  full  and  residence  of  the  bondsmen. 

WORK   TO   BE   DONE. 

1.  The  average  depth  of  water  all  along  where  the  canal  is  to  be  made  was 
six  feet  two  and  a  half  inches,  last  November,  and  nowhere  less  than  three  and 
a  half  feet,  allowing  scows  to  work  with  facility  everywhere  on  and  about  the 
site. 

The  average  thickness  of  stratum,  or  prism  of  earth,  to  be  excavated  between 
the  dikes  is  6  feet  9^  inches ;  the  mean  lift  to  raise  it  to  the  surface  of  the  water 
is  9  feet  7  inches.  The  length  of  the  canal  is  to  be  8,200  feet.  Borings  show 
earth  easy  of  dredging  and  good  for  driving  the  piles  ;  should  it  be  found  hard  to 
drive  through  the  upper  crust,  dredging  will  be  done  along  where  the  dikes  are 
to  stand,  to  a  sufficient  depth  to  allow  the  piles  to  be  driven  to  the  depth  of  24 
feet  below  the  surface  of  the  water  for  the  round,  and  17  feet  for  the  sheet  piles. 

Earth  to  be  dredged  from  between  the  dikes  and  put  into  the  dikes,  and  into 
the  canal  banks  beyond,  so  as  to  make  them  into  proper  shape  as  described, 
618,280  cubic  yards ;  probable  amount  to  be  dredged  to  ease  the  driving  of  the 
piles,  35,000  cubic  yards. 

State  the  price  per  cubic  yard,  measured  in  the  natural  bed  or  cut,  for  so 
dredging  and  placing  the  earth. 

Also  state  the  price  per  cubic  yard,  measured  in  the  dikes  and  banks,  for  so 
dredging  and  placing  the  eaith. 

2.  State  the  price  for  preparing  and  driving  the  round  piles,  per  pile. 

3.  State  the  price  for  preparing  and  driving  the  sheet  piles,  per  pile. 

4.  State  the  prices  for  framing  and  putting  in  place,  according  to  plans  and 
specifications,  to  be  learned  in  this  office,  all  the  sawed  timber,  per  running  foot 
of  timber  of  each  size,  measured  in  the  works,  there  being  of  4  by  6  16,416  run- 
ning feet ;  of  5  by  6,  17,280  running  feet ;  of  8by  8,  16,416  ;  of  8by  9, 17,286 ; 
of  8  by  10,  90,930;  of  6  by  12,  17,286;  of  8  by  12,  82,876;  of  10  by  12, 
65,596  ;  of  12  by  12,  17,280,  mill  measure— in  all,  341,354  lineal  feet. 
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The  framing  is  exceedingly  Bimple ;  all  can  be  done  with  the  adze,  handsaw, 
and  auger.  For  everj  bolt  to  be  driven  a  hole  mast  be  previously  bored  to  a 
depth  equal  to  the  length  of  the  bolt.  A  dovetail  is  to  be  cut  on  each  end  of 
the  cross-ties,  and  corresponding  notches  in  the  embracing  timbers.  In  the  run- 
ning timber-work  the  ends  of  the  siding  timbers  are  to  abut,  not  lap,  except 
the  caps,  fenders,  and  water-sills,  which  are  to  join  by  halving.  In  each  sheet- 
pile  three  spikes  are  to  be  driven  without  splitting,  which  will  require  pre- 
vious boring. 

It  is  highly  desirable  that  one  contractor  should  be  fortunate  in  putting  in  bis 
bids  so  as  to  secure  to  himself  the  contract  for  furnishing  all  the  materials  and 
doing  all  the  work.  The  doing  of  all  work,  however,  to  be  under  one  contractor, 
if  bids  justify.  The  act  of  Congress  making  the  appropriation  requires  bids  to 
be  received  and  contracts  made  for  each  class  of  materials  and  for  doing  the 
work,  separately,  and  it  may  happen  that  he  who  gets  the  material  may  not  get 
the  contract  for  the  work.     The  lowest  responsible  bid  secures  the  contract. 

It  is  pertinent  to  remark  that  from  the  beginning  of  the  work  at  South  Pass 
to  the  completion,  all  the  machinery  and  work  will  be  in  almost  all  weather  per- 
fectly protected,  nor  will  any  hindrance  arise  from  passing  vessels  or  rafts,  which, 
until  the  new  channel  shall  be  completed,  will  follow  the  old  crooked  route 
across  the  flats.  These  circumstances  are  of  great  consideration  to  the  contractor. 

The  rule  which  has  already  been  stated  in  reference  to  bondsmen  and  indem- 
nity for  materials,  applies  to  the  contract  for  doing  the  work.  Bidders  will  be 
particular  to  follow  the  instructions  herein  contained  in  writing  out  their  pro- 
posals.    Time  for  completing  the  work,  on  or  before  the  spring  of  1869. 

T.  J.  CRAM, 
Colonel  Corps  of  Engineersy  Brevet  Major  General   U,  S,  Army, 

Superintendent  Harbor  and  River  Improvements, 


B  14. 

United  States  Engineer  Office, 

Detroit,  Michigan,  August,  1867. 

Sir  :  I  herewith  forward  the  abstract  of  bids  upon  the  St.  Clair  flats  im- 
provement, as  the  result  of  the  new  advertising  for  proposals,  in  obedience  to 
your  letter  of  instructions  to  me  of  July  16,  1867.  You  will  perceive  that  the 
classifications  in  the  advertisement  and  abstract  correspond  with  the  classifica- 
tions made  in  your  instructions,  your  "  firet  class,"  **  second  class,"  "  third  class," 
under  the  head  of  materials,  being  designated  by  the  letters  B,  0,  D.  Inasmuch 
as  your  instmctions  divide  the  work  to  be  done  under  the  head  of  "  labor  "  into 
two  classes,  first  and  second,  which  I  have  designated  by  E  and  F,  it  became 
necessary,  for  the  security  of  the  dikes  while  in  progress  of  construction,  to 
introduce  another  class,  which  I  have  designated  by  A.  This  is  contingent,  and 
will  be  necessary  upon  class  F  being  assigned  to  another  contractor  than  him 
to  whom  E  might  be  awarded.  Item  5  under  class  E  is,  of  course,  contingent 
upon  the  same  event.  It  would  not  be  wise  to  be  unprovided  with  the  means 
of  staying  and  securing  the  wood- work  of  the  dikes,  as  we  should  have  to  do 
under  separate  contractors  for  E  and  F,  who  would  inevitably,  in  spite  of  all 
the  precautions  we  can  take  to  make  them  work  in  harmony,  sometimes  clash, 
as  their  interests  would  be  affected. 

There  is  another  point  to  be  explained :  As  near  as  I  can  foresee,  the  contin- 
gent dredging  item  1,  class  E,  also  dredging  class  F,  will,  for  the  interest  of  the 
work,  have  to  be  measured,  say,  one-half  in  natural  bed  and  one-half  in  banks 
and  dikes ;  hence,  in  making  up  the  costs,  add  one-half  the  price  bid  measured 
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in  natnrtl  bed  to  half  the  price  bid  measared  in  bankB  and  dikes,  and  multi* 
ply  the  mean  thns  obtainea  by  the  number  of  yards,  and  we  obtain  the  cost  of 
E  and  F.  It  is  upon  this  principle  that  the  sums  in  columns  headed  ''  Total 
cost  of  class  E  "  and  "  Cost  of  class  P,"  marked  in  the  abstract  with  a  red 
star,  haye  been  computed  to  ascertain  who  is  the  lowest  bidder  for  each  class, 
Eand  F. 

For  the  entirety,  the  lowest  bid  is  seea  to  be  No.  5,  John  Brown,  $397,125  68. 

Of  those  who  have  put  in  their  bids  according  to  instructions  in  the  advert- 
isement,  the  lowest  bidders  for  separate  classes  are — 

For  class  A,  bid  No.  3,  Fox  &  Howard $750  00 

For  class  B,  bid  No.  5,  John  Brown ^ 14,  504  00 

For  class  C,  bid  No.  9,  J.  S.  Miner 58,  027  28 

For  class  D,  bid  No.  10,  Moses  Hill. .    ... 20,^02  46 

For  class  E,  bid -No.  3,  Fox  &  Howard 64,  393  32 

For  class  F,  bid  No.  5,  John  Brown 224, 126  50 

Total  cost  by  having  six  contractors 382,  303  56 


In  regard  to  bidders  and  their  bondsmen,  named  in  the  bids — 

For  class  A,  bid  No.  3,  I  know  nothing  of  their  means  or  pecuniary  respon- 
sibility. 

For  class  B,  bid  No.  5,  bidder  perfectly  good  in  means  and  pecuniary  respon- 
sibility; also  the  bondsmen. 

For  class  O,  bid  No.  9,  bidder  doubtfnl  as  to  eflSciency  and  pecuniary  respon- 
sibility; bondsmen  considered  good  in  so  far  as  pecuniary  responsibility  is  con- 
cerned. 

For  class  D,  bid  No.  10,  considered  to  be  good  in  means  and  pecuniary 
responsibility. 

For  class  E,  bid  No.  3,  I  know  nothing  of  the  bidders'  means  or  pecuniary 
responsibility,  nor  of  the  responsibility  or  pecuniary  means  of  the  bondsmen. 

For  class  F,  bid  No.  5,  bidder  and  bondsmen  considered  good  in  means  of 
machinery  to  carry  out  the  work ;  also  in  pecuniary  responsibility. 

It  will  be  seen  at  the  foot  of  the  abstract  that  another  bid  (seen  in  red  ink)  for 
the  entirety  was  put  in.  I  have  forwarded  the  calculations  of  this  bid.  This  bid 
I  would  reject  for  its  non-conformity  to  the  advertisement.  The  non- conformity 
was,  I  think,. purposely  done.  On  the  6th  day  of  August  I  wrote  to  the  bidder 
to  the  effect  that  he  must  write  me  at  once  whether  this  bid  was  intended  for 
the  whole  or  none,  or  whether  he  would  accept,  if  awarded  to  him,  any  class 
designated  A,  B,  C,  D,  E,  F,  upon  which  he  bid.  He  replied  by  telegraph  that 
he  would  write.  At  least  eight  mails  have  since  come  from  Chicago,  but  no 
letter  upon  the  subject.  I  have  no  confidence  in  him  or  his  bondsmen,  and  do 
not  believe  he  would  accept  of  class  F  without  having  other  classes,  which  are 
very  high,  assigned  to  him,  in  order  to  make  up  for  the  loss  on  F  at  his  prices. 
It  will  be  perceived  his  bid  for  the  entirety  is  $406,371  12.  I  submit  the  bid, 
however,  for  rejection  by  the  United  States,  or  for  acceptance,  as  the  higher  au- 
thority may  elect.  If  the  award  is  made  for  the  entirety  to  the  lowest  respon- 
sible bidder,  who  bid  according  to  the  advertisement,  (bid  No.  5,)  the  approxi- 
mate cost  of  the  work  will  be  631,628  32,  (a,)  less  than  my  original  estimate. 
But  if  the  awards  be  made  to  the  lowest  bidder  for  classes  as  above  described, 
(rejecting  the  bid  in  red,)  the  approximate  cost  is  less  by  S36,450  44,  (A,)  than 
my  original  estimate,  and  we  should  have  the  disadvantage  of  several  con- 
tractors. Difference  between  (a)  and  (b)  is  only  $4,822  12,  not  enough  to 
halance  the  advantage  to  be  gained  by  having  one  responsible  contractor  for  the 
entire  work,  and  as  the  second  section  of  the  act  making  the  appropriation  directs 
^  the  contract  for  each  work  shall  only  be  made  with  the  lowest  responsible 
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bidder,  therefore  I  can  see  no  reason  why  this  advantage  should  not  be  made 
available  to  this  work.  See  accompanying  opinion  of  United  States  district 
attorney  for  eastern  district  of  Michigan. 

In  conclusion  I  would  remark  that  in  case  awards  should  be  made  by  classes, 
it  would  be  well  if  authority  be  given  to  contract  with  the  next  lowest  respon- 
sible bidder  and  so  on,  should  any  who  are  the  lowest  in  the  abstract  fail  to 
accept,  as  I  now  think  one  or  two  would.  In  the  advertisement  the  right  of 
rejecting  all  or  any  of  the  bids  is  reserved  to  the  United  States  as  directed. 
Very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  Engineers,  Brevet  Major  General. 
Major  General  A.  A.  Humphheys, 

Chief  of  Engineers  United  States  Army, 


United  States  District  Attorney's  Office, 

Eastern  District  of  Michigan, 

Detroit,  June  26,  1867. 

General  :  I  have  to  acknowledge  your  communication  of  June  25,  request- 
ing my  opinion  as  to  the  construction  of  act  of  Congress  approved  March  2, 
1867,  entitled  "An  act  making  appropriations  for  the  repair,  preservation,  and 
completion  of  certain  public  works  heretofore  commenced  under  the  authority 
of  law,  and  for  other  purposes,"  (Sess.  L.  1867,  p.  418,)  with  reference  to  cer- 
tain practical  questions  which  present  themselves. 

It  is  a  cardinal  rule  that  in  the  construction  of  statutes  each  section  is  to  be 
interpreted  with  reference  to  the  other  sections  and  the  law  as  a  wholes 

I  first  observe  that  the  appropriation  for  St.  Clair  flats  improvement  is  to  be 
expended  in  accordance  with  your  plans  and  specifications  by  section  1,  and 
that  by  section  2  the  money  voted  is  to  be  made  to  go  as  far  as  possible  towards 
finishing  the  work,  and  that  by  the  same  section  the  honorable  Secretary  of 
War  is  to  expend  the  money  by  contract,  (except  in  case  of  examinations  and 
surveys.)     In  regard  to  the  aforementioned  matters  the  law  is  clear. 

Section  2  further  provides  that  the  work  shaU  be  let  to  the  lowest  responnbU 
bidder  therefor.  This  means  clearly,  in  my  opinion,  to  the  lowest  single  indi- 
vidual, partnership,  or  company  who  shall  put  in  a  bid  for  the  entire  public 
improvement ;  the  word  "  therefor"  signifying  the  public  work  advertised  to  he 
contracted  for. 

In  the  light  of  this  latter  portion  of  section  2,  the  language  of  section  3,  were 
it  otherwise  ambiguous,  (which  I  think  it  is  not,)  becomes  plain.  There  shall  be 
separate  proposals  and  contracts  for  each  work  and  each  class  of  material 
OR  LABOR  for  each  work. 

I  think  this  is  by  no  means  to  be  interpreted  as  requiring  a  separate  indi- 
vidual  contractor  for  each  class.  It  evidently  merely  means  that  each  single 
bidder  shall  classify  and  itemize  his  bid. 

This  provision  is  made  undoubtedly  for  two  reasons:  1.  Because  the  work  is 
to  be  done  according  to  certain  plans;  and,  2.  To  prevent  the  frauds  sometimes 
resulting  from  a  lumping  bid. 

Any  other  construction  than  that  which  I  give  I  apprehend  would  nullify  the 
appropriation ;  for  it  would  be  impossible,  in  the  first  place,  to  find  persons  who 
would  contract  for  portions  of  the  work ;  and,  secondly,  if  the  former  objection 
is  met,  such  persons  would  inevitably  disagree  and  clash,  so  as  to  delay  or 
destroy  the  work. 

But  I  regard  section  2  as  imperative  in  requiring  the  whole  work  should  be 
let  to  ONE  contractor. 
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Permit  me  to  express  the  opinion  that  Xhe  early  letting  and  completion  of 
this  work  is  very  highly  desirable  for  the  interest  of  our  commerce. 
Very  respectfully,  your  obedient  servant, 

ALFRED  RUSSELL, 
United  States  District  Attorney. 
Brevet  Major  General  T.  J.  Cram, 

ColoTul  of  Engineers,  Detroit. 

I  certify  that  the  above  is  a  true  copy  of  the  original  letter. 

T.  J.  CRAM, 
Colonel  Engineers,  Brevet  Major  General, 


B  15. 
To  contractors. 


Office  Lake,  Harbor  and  River  Improvements, 

No,  111  Griswold  street,  Detroit,  Mich. 

All  proposals  heretofore  made  for  St.  Clair  flats  are  rejected,  and  new  written 
and  B^ed  proposals  for  purchasing  material  and  doing  the  work  will  be  received 
at  this  office,  addressed  in  duplicate  to  the  undersigned,  until  the  5th  August, 
1867,  for  constructing  a  straight  ship  canal  from  mouth  of  South  Pass  di- 
rectly across  St.  Clair  flats,  three  hundred  feet  wide  and  thirteen  feet  deep, 
below  lowest  stage  of  water,  to  be  diked  with  piles,  timber,  and  earth  on  each 
side  for  its  whole  length  (about  one  and  a  half  mile)  to  a  height  of  Ave  feet 
above  water.  The  filling  for  the  dikes  and  the  rest  of  the  canal  banks  to  be 
done  with  the  material  to  be  dredged  out  from  between  the  dikes  to  form  the 
canal  waterway ;  and  the  material  to  be  put  into  the  dikes  and  beyond  and 
eontigaous  to  them,  so  as  to  form  the  canal  oanks  even  in  height  with  the  dikes, 
and  of  uniform  width  on  top,  and  having  an  outer  slope-off  into  the*  lake  water 
of  two  horizontal  to  one  vertical. 

For  further  and  minute  details  of  construction  bidders  must  call  in  persou  at 
this  office,  where  models,  drawings,  and  specifications  can  be  seen,  and  will  be 
explained  between  the  hours  of  noon  and  1  p.  m. 

Materials  to  he  furnished. 

Class  A. 

Item  1. — (Contingent  and  may  not  be  required.) — 15,000  running  feet,  6  to 
10  inches  diameter,  round,' straight,  small  timber  or  poles,  in  sticks  of  various 
lengths,  not  less  than  20  feet,  however. 

Class  B. 

Item  1. — 5,180  rock  elm  or  white  oak,  straight,  round  piles,  12  inches  diam- 
eter at  least,  exclusive  of  bark,  at  the  middle,  and  not  less  than  28  feet  long,  of 
best  quality  of  timber,  straight  and  otherwise  good  for  driving. 

Class  C. 

Item  1. — 16,400  sheet  piles,  4  by  12,  sawed,  18  feet  long,  white  oak,  rock 
elm,  hard  or  white  pine,  that  will  drive  well  without  splitting ;  width  may  vary 
from  10  to  12  inches,  giving  an  equivalent  amount  in  board  measure  to  what  12 
inches  in  width  would  give  to  the  total  amount. 

Item  2. — 864  stringers,  5  by  6,  sawed,  20  feet  long,  hard  pine. 

Item  3. — 864  water-sills,  8  by  9,  sawed,  20  feet  long,  hard  or  white  pine. 
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Item  4. — 864  water-sills,  6  by  12,  sawed,  20  feet  long,  hard  or  white  pine. 

Item  5. — 864  binders,  4  by  6,  sawed,  19  feet  long,  hard  or  white  pine. 

Item  6. — 864  fenders,  8  by  12,  sawed,  20  feet  long,  white  oak  or  hard  pine. 

Item  7. — 864  front  caps,  12  by  12,  sawed,  20  feet  long,  heart  of  white  oak  or 
of  hard  pine. 

Item  8. — 864  back  caps,  8  by  8,  sawed,  19  feet  long,  hard  or  white  pine. 

Item  9. — 1,640  front  sidings,  10  by  12,  sawed,  20  feet  long,  hard  or  white 
pine. 

Item  10. — 1,822  front  sidings,  10  by  12,  sawed,  18  feet  long,  hard  or  white 
pine. 

Item  11. — 1,640  rear  sidings,  8  by  12,  sawed,  20  feet  long,  hard  or  white  pine. 

Item  12. — 1,822  recur  sidings,  8  by  12,  sawed,  18  feet  long,  hard  or  white  pine. 

Item  13. — 6,495  cross- ties,  8  by  10,  sawed,  14  feet  long,  hard  or  white  pine, 
or  white  oak. 

The  sawed  stuff  will  amount  to  3,684,278  feet,  board  measure,  and  all  to  be 
squarely  and  truly  sawed  to  the  dimensions  stated,  of  good,  live  timber,  and  to 
be  free  from  rotten  knots,  splits,  shakes,  or  other  defects  tending  to  impair  its 
durability  or  strength. 
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Class  D, 

Manvfactured  iron. 

Item  1. — 2,590  1-inch  iron  nut  and  screw  (and  two  washers)  holts,  27  inches 
long  from  outside  of  head  to  point  of  screw.  2,590  1-inch  iron  nut  and  screw 
(and  two  washers)  holts,  25  inches  long  from  outside  of  head  to  point  of  screw. 
(Note. — These  holts  may  prohahly  have  to  be  varied  from  one-half  to  one  inch 
io  Jeogth,  to  suit  variations  in  thickness  of  piles.) 

Item  2. — 648  bars  one-inch-square  iron,  12  feet  long,  for  drift-bolts- — 25,754 
pounds;  648  bars  one- inch-square  iron,  14  feet  long,  for  drift-bolts — 30,046 
pounds ;  5,582  bars  one-inch  square  iron,  16  feet  long,  for  drift-bolts — 308,837 
pounds. 

Item  3. — 1,724  pounds  10-inch  wrought  spikes,  ^inch  in  diameter;  16,914 
pounds  8-inch  wrought  spikes,  ^-inch  in  diameter. 

The  iron  for  the  bolts  and  spikes  to  be  of  the  best  quality. 
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Lahor  or  v>ork  to  he  done. 

Glass  E. 

Item  1. — (Contingent  and  may  not  be  required.) — Dredging,  say  35,000  cubic 
yards,  to  ease  the  driving  of  the  piles,  if  the  engineer  should  find  it  necessary, 
and  putting  the  same  into  the  canal  banks,  to  be  measured  either  in  bank  or  in 
the  natural  bed  before  being  dredged,  at  the  option  of  the  engineer  in  charge. 

Item  2. —  Preparing  and  driving  the  round  piles,  so  that  these  points  shall  be 
24  feet  below  said  lowest  stage  of  water,  and  to  be  in  line,  and  without  damage 
to  the  heads  of  piles  such  as  to  prevent  them  from  being  well  shouldered  and 
faced  to  receive  the  watersills  or  other  timbers  to  be  connected  with  the  piles, 
according  to  plans.  Borings  have  shown  the  earth  to  be  good  for  driving  and 
holding  the  piles. 

Item  3. — Preparing,  driving,  and  spiking  sheet  piles,  so  that  their  points 
shall  be  17  feet  below  said  stage  of  water,  and  joined  so  closely  to  each  other 
that  the  earth  filled  into  the  dikes  will  not  wash  through  the  joints,  and  be 
bored  where  spiked  to  the  side  timbers,  and  heads  not  to  be  split  in  the  driving 
so  as  to  injure  them. 

Item  4. — Framing,  fitting,  putting  in  place,  boring,  fastening  together  and 
into  piles  by  spikes  and  bolts,  including  cutting  the  bars  into  bolts ;  all  sawed 
timber  or  lumber,  (besides  sheet  piles,)  of  which  there  will  be  about  341,354 
running  feet  of  various  sizes,  (as  seen  in  items  1  to  13,  class  C.)  Where  bolts, 
whether  nut  and  screw  or  drift,  are  inserted,  boring  must  be  previously  done 
for  the  whole  depth  of  wood  the  bolts  are  to  penetrate.  For  the  fenders  and 
binders,  the  round  washers,  heads,  and  nuts  of  the^crew  bolts  must  be  counter- 
sunk into  the  timbers ;  the  side  pieces  and  cross-ties  to  be  framed  together,  with 
the  double  dovetail  joint. 

Item  5. — Framing,  fitting,  putting  in  place,  and  fastening  all  small  round 
timbers  or  poles,  if  needed,  according  to  the  judgment  of  the  engineer,  say 
about  15,000  running  feet.  This  is  contingent,  and  may  not  be  required.  It 
must,  however,  be  bid  for. 

Class  F. 

Item  1. — Dredging  between  the  dikes,  so  as  to  make  the  prescribed  canal 
water-way,  and  putting  the  earth  dredged  into  the  dikes  and  banks,  so  as  to 
make  them  of  the  shape  described,  namely,  about  58  feet  uniform  width  on  top, 
including  the  width  of  the  dikes  ;  5  feet  high  above  water,  and  outer  slope  off 
into  the  lake  water  two  feet  horizontal  to  one  vertical.  The  approximate 
amount  to  be  dredged  for  these  purposes  is  about  618,280  cubic  yards ;  the 
amount  so  to  be  dredged  and  so  to  be  placed  to  be  measured  either  in  natural 
bed  before  dredging,  or  in  the  dikes  and  banks  after  they  are  made  into  shape, 
at  the  option  of  the  engineer  in  charge.  No  distinction  must  be  made  by  the 
bidder  as  to  "  soft "  or  *'  hard."  Borings  have  shown  the  earth  to  be  easy  for 
dredging,  but  the  bidder  takes  all  risk  on  the  chai-acter  of  the  earth. 

One-sixteenth  part  of  the  items  of  each  class  of  material  to  be  delivered,  if  re- 
quired, by  the  engineer  in  charge,  on  or  before  the  1st  of  September  next,  and  the 
remainder  in  instalments  of  one-sixteenth  for  every  month  thereafter  during 
navigation,  if  required,  until  all  shall  have  been  delivered  that  may  be  required 
to  complete  the  work,  which  it  is  expected  will  be  completed,  should  appro- 
priations continue  to  be  made,  on  or  before  the  close  of  navigation  in  1869. 

The  dredging  and  formation  of  the  banks  to  commence  simultaneously,  and 
to  keep  pace  with,  and  to  be  subordinate  to,  the  construction  of  the  wood-work 
of  the  dikes,  with  at  least  two  dredges  of  power  to  raise  600  cubic  yards  per 
day  each,  and  as  many  additional  dredges  are  afterwards  to  be  put  into  the  work 
as  the  engineer  may  require  to  push  the  construction  with  safety  and  economy. 
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It  is  blghlj  desirable  that  a  bidder  for  the  entirety  should  be  so  fortunate  in 
patting  in  his  prices  as  to  be  the  lowest,  or  as  low  as  any  for  each  class. 

The  right  of  rejecting  all  bids,  or  any  of  them,  is  reserved  to  the  United  States. 

Bidders  are  notified  that  the  contractor  for  class  E  will  be  required  to  re- 
ceive at  the  site  of  the  improvement,  or  at  some  convenient  point  in  that  vicinity, 
all  materials  of  wood  and  iron  used  in  the  work,  in  such  quantities  and  at  such 
times  as  the  engineer- in  charge  of  the  improvement  may  direct,  and  will  be 
responsible  for  the  safe-keeping  of  the  same. 

The  place  of  deposit  for  materials  will  be  near  where  was  "  Jerry's  ranch  ;*' 
and  bidders  are  informed  that  there  is  no  dock,  no  house  or  inhabitant  within 
ieven  miles  of  the  site  of  the  work,  except  the  light-house. 

Bidders  will  please  conform  to  the  following  form  in  writing  out  their  bids, 
and  forward  in  duplicates,  filling  the  blankd  with  prices  and  attaching  a  copy  of 
this  advertisement  to  the  bid  : 

The  undersigned  proposes  to  furnish  for  St.  Clair  flats  improvement — 

Class  A. — Item  1,  for cents  per  running  foot.  ^ 

Class  B. — Item  1,  for ■  dollars  per  mile. 

Class  C. — Items  I  to  13  inclusive,  for dollars  per  thousand  feet,  board 

measure. 

Class  D. — Item  1,  for  >  cents  per  pound ;  item  2,  for •  cents '  per 

pound;  item  3,  for cents  per  pound,  and  to  do  the  work. 

Class  E. — Item  1,  for cents  per  cubic  yard,  measured  in  natural  bed ; 

for cents  per  cubic  yard,  measured  in  dikes  and  banks  of  the  caital ;  item 

2,  for dollars  per  pile;  item  3,  for  dollars  per  pile;  item  4,   for 

cents  per  running  foot;  item  5,  for cents  per  running  foot. 

Class  F. — Item  l.for cents  per  cubic  yard,  measured  in   the  natural 

bed;  for cents  per  cubic  yard,  measured  in  dikes  and  banks  of  the  canal. 

,  Bidder. 


Bondsmen* 
General  T.  J.  Cram, 

Untied  States  Engineer  Officer  in  charge. 

The  bidder  will  please  write  his  name  in  full,  in  a  legible  hand ;  also,  his  resi- 
dence; and  bis  two  londsmen  must  sign  their  names  below  his,  stating  their 
residence,  and  be  citizens  of  the  United  States. 

Each  bidder  must  state  in  his  proposal  whether  he  wishes  the  award  of  the 
whole  he  bids  for  or  none.  Bids  for  items  in  a  class,  without  oovering  all  the 
items  therein,  not  acceptable. 

The  amounts  stated  in  the^  foregoing  items  subject  to  be  varied  as  the  engi- 
Beer  in  charge  may  find  necessary. 

T.  J.  CRAM, 
Colonel  Corps  Engineers,  Brevet  Major  General, 

14  w ^Vol.  ii 
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B  16. — Abstract  qfhidtforjumuking  materials  and 


Name  of  bldd«r. 


Clan  A,, 
contin- 
gent. 


ClMSifl 


ii 


2       ! 


Hi 

-eg 

|«5 


J,  E.  A  D.  E.  BaUy,  and  Patrick  Smith,  Clevelaad,  Oblo;  S.  8.  Stone  and  W.  H.  Trescott, 
Cleveland,  Ohio,  bondsmen. 

Wm.  E.  Standart,  Eliaa  Sims,  and  E.  M.  Peck,  Cleveland,  Ohio;  Jas. H.  Coflinbnrg  and  J.F. 
Card,  Cleveland,  Ohio,  bondsmen. 

Henry  Fox  and  W.  B.  Howard,  Chicago,  niinols ;  J.  E.  HiUer  and  W.  G.  Lewis,  Chicago, 
Illinois,  bondsmen. 

Hosea  Thomas  Stock,  Toledo,  Ohio ;  Hanrey  P.  Piatt  and  E.  S.  Piatt,  Toledo,  Ohio,  bonds- 
men. , 

John  Brown,  Thorold,  Canada  -,  E.  Trowbridge  and  Gko.  Hendric,  Detroit,  BOchigan,  bonds- 
men. 

Hasbrouck^t  Conro;  Stephen  C.  Walker  and  Albert  E.  Goodrich,  Chicago,  Illinois,  bondg- 
men. 

D.  E.  Rice,  Detroit,  Michigan;  W.  Bnchanan  and  J.  Carroll,  Detroit,  Michigan,  bondsmen. .. 

Brooks  &  Adams,  Detroit,  Michigan ;  E.  B.  Ward  and  Christian  Bnhl,  Detroit,  Michigan, 
bondsmen. 

J.  8.  Miner,  Detroit,  Michigan ;  L.  M.  Mason,  and  Moore,  Foot  &  Co.,  Detroit,  Michigan, 
bondsmen. 

Moms  Hill,  Cleveland,  Ohio ;  Jacob  Lawman  and  Albert  T.  Slade,  Cleveland,  Ohio,  bonds- 
men. 

Charles  F.  Dnnbar,.  Erie,  Pennsylvania ;  Franklin  Lee,  Buffalo,  New  York,  and  S.  Dunbar, 
Toledo,  Ohio,  bondsmen. 

Babl,  Dncharme^t  Co.,  Detroit,  Michigan 

Jos.  T.  Walton ;  H.  P.  Baldwin,  Detroit,  Michigan,  and  H.  A.  Fnller,  Springfield,  Massacha- 
setts,  bondsmen. 

Stephen  C.  Walker,  Chicago,  Illhiols ;  Andrew  J.  Wright  and  Charles  G.  Wicker,  Chicago, 
Illinois,  bondsmen. 


Pr.r.fL 
$0d6 

13 

05 

10 

06 

06 


10 
08 
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doing  work  on  St  Clair  flatty  Michigan. 


eatkn  of  and  prices  bid  for  ftuniihiBg  ma- 
terial!. 

Coet  of  clastet  of  materiaL 

n 

< 

CbaB 

.  ClauC. 

CIomD. 
Manufactured  iron. 

A. 

B. 

C. 

D. 

1 

J 

0, 

e 

8 
t 
1 

111 
ill 

II 

m 
1 

111. 

Ill 

fit 

"s 

1 
1 

Pr.pOe. 
$4  00 

450 

300 

4  75 

280 

375 

Pr.M. 
120  00 

21  00 

aooo 

25  00 
17  70 
23  00 

Pr.  lb. 
$0  06 

07* 

m 

09 
07 
12 
08 

Pr.lb. 
$0  04* 

04* 

08 

04i 

041 

07 

05 

Pr.n. 

$0  06f 

06t 

09 

09 

07 

08 

m 

$750  00 
1,950  00 
750  00 
1,500  00 
900  00 
900  00 

$20,790  00 
23, 310  00 
15,540  00 
24,605  00 
14,504  00 
19,425  00 

$73,685  44 
77,369  71 
73,685  44 
92,106  80 
65,211  61 

84,738  25 

* 

$20,673  15 
21,396  96 
35,545  45 
21, 468  73 
23  775  56 
31,524  63 
22,496  34 

$115, 828  59 
124,026  67 
125,520  89 
139,680  53 
104,391  17 
136,587  88 

18  00 
15  75 

66,316  89 
58,027  28 



06i 

04.6 

06^ 

20,502  46 

08f 
09 

15 

041 
07 

09 

06* 
06 

12* 

21, 819  73 
30,397  98 

40,784  08 

500 
500 

S3  00 
23  60 

1,500  00 
1,200  00 

25.900  00 
25,900  00 

84,738  25 
81,053  98 

142,536  23 
148.938  06 
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Abstract  of  bids  far  fumuhing  materials  and  doing 


i 
Name  of  bidder. 

Clasaiflcatioa 

Class  B. 

Item    1,  contin- 
gel  t— Drodg- 
iug3,500cv.to 
ease  the   driv- 
ing of  piles. 

r 

1 
•c 

r 

1 

1 

!i 

H 
11 
1 

III 

ill 
ill 

1 

1  ^ 

1 

2 

3 
4 

5 
6 

«  J.  B.  &  D.  E.  BoHey,  and  Patrick  Smith,  Cleveland, 

Ohio ;  8.  8.  Stone  and  W.  Trescott,  Cleveland,  Ohio, 

bond»men. 
h  Wm.  E.  Standart,  Elian  Sims,  and  E.  M.  Peck,  Cleveland, 

Ohio ;  Jas.  M.  CofBnburgand J.  P.  Card,  Cleveland,  Ohio 

bondsmen, 
c  Henry  Fox  and  W.  B.  Howard,  Chicago,  Illlnoisi ;  J.  B. 

Miller  and  W.  G.  Lewis,  Chicago,  IHlnois,  bondsmen. 
d  Hosea  Thomas  Stock,  Toledo,  Ohio ;   Harvey  P.  Piatt 

and  E.  8.  Piatt,  Toledo,  Ohio,  bondsmen. 
e  John  Brown,  Thorold, 'Canada ;  E.  Trowbridge  and  Qeo. 

Hendrlc,  Detroit,  Michigan,  bondsmen 
/Ha«bronck  &  Conro ;  Stei>hen  C.  Walker  and  Albert  E. 

Goodrich,  Chicago,  Illinois,  bondsmen. 
g  D.  E.  Rice,  Detroit,  Michigan ;  W.  Buchanan  and  J. 

Carroll.  Detroit,  Michigan,  bondsmen. 
BrookB  &.  Adams,  Detroit,  Michigan ;   E.  B.  Ward  and 

Christ  an  Buhl,  Detroit,  Michigan,  bondsmen. 
J.  S.  Miner.  Detroit.  Michigan ;  L.  M.  Mason,  and  Moore, 

Foot  &  Co.,  Detroit,  Michigan,  bondsmen. 
Moses  HUl,  Cleveland,  Ohio ;  Jacob  Lawman  and  Albert 

T.  Slade,  Cleveland,  Ohio,  bondsmen. 
Charles  F.  Dunbar,  Erie,  P»-nnHylvania ;  Franklin  Lee. 

Buffalo,  New  York,  and  8.  Dunbar,  Toledo,  Ohio,  bonds- 
men. 
Buhl,  Ducharme  St  Co..  Detroit,  Michigan 

iV.cy. 
|0  33 

44 

35 
39 
33 
40 

Pr.cy. 
$0^ 

42 

25 
34 
33 
30 

Pr.piU. 

|aoo 

350 

225 
500 
250 
225 

Pr.piU. 
$100 

1  00 

70 
1  25 
1  30 

69 

Pr.r.Jt 
$0  12 

08 

08 
12 
06i 
08 

g 

9 

10 

11 

Vi 

13 

14 

k  Jos.  T.  Walton;  H.  P.  Baldwin,  Detroit.  Michigan,  and 
H.  A.  Fuller,  Springfield,  Mossachusetts,  bondsmen. 

i  Stephen  C.  Walker,  Chicago.  lUhiois ;  Andrew  J.  Wright 
and  Charles  G.  Wicker,  Chicago,  Illinois,  bondsmen. 

50 
34 

42 
24 

350 
3  50 

75 
1  20 

06 
09 

a  We  wish  the  award  of  the  whole,  or  of  classes  C,  D,  E,  or  F,  either  or  all. 
b  Desire  the  award  of  all  in  classes  A,  B,  C,  D,  and  £,  or  none,  and  whole  in  class  F  or  none, 
c  Will  take  whole  work  or  a  part 
d  The  whole  or  none. 

e  Bid  for  thn  whole,  but  will  accept  classes  E  and  F,  if  awarded,  or  anj  class  upon  which  he  may  be  lowest. 
/  Will  take  any  portion  or  the  whole. 
a  Will  take  any  of  the  items  at  the  price  named. 
A  I  bid  for  the  whole  or  any  class  that  may  be  assigned  me. 
t  The  bidder  does  not  conform  to  the  advertisement  in  an  essential  point. 

I  certify  that  the  above  bids,  Nos.  1  to  13,  Inclusive,  have  been  truly  entered,  and  that  this  is  a  true  abstract 
t 

I  certify  that  No.  14  Is  a  true  abstract  of  a  bid  which  was  put  In,  but  which  did  not  conform  to  the  adver 
ayed  three  days  longer  than  necessary  for  him  to  reply  and  make  his  bid  to  conform  to  the  advertisement 
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tDork  on  St:  Clair  flats,  Michigan, — Continued. 


of  and  prices  bid  for  labor. 


it 


ill 

lll 

B  *  a 

si  I 


Fr.T.ft 
10  05 


at 
8S 

«■  I 

^   P  -^ 


$64,677  48 

80^488  32 

64,383  33 

101,  037  48 

66,608  01 

66,S79  32 


ClauF. 


Filling  by  dredging  be- 
tween dikes  (o  make 
the  canal  water*  way 

'  and  damping  into  oikes 
and  beyond  them  so  as 
to  form  tbn  canal  bafiki 
perfect  In  shape,  618,280 
cubic  yard^  (approxi- 
mate estimate.)  • 


I! 


MP 


Pr.  cubic  yd. 
$0  38 


44 

45 
39 
39 
43 


pi 

|§ls 


Pr.  cubic  yd. 
$0  35 


43 

35 
34 
33i 
33 


|| 

si 
^1 
la 

•3  .a 

^1 

-3  o 
fee  *» 

-Is 

•5  o  » 


$235,673  30 

365,860  40 

347,313  00 
335,673  30 
334,  136  50 
338,763  60 


wlsl 


lis 


$436,178  37 

470, 375  39 

437.336  31 
466.390  31 
397. 135  68 
431,630  80 


Total  approximate  cost  of 
the  work,  claMes  A,  B,  0, 
D.  £,  aud'F. 


I! 

■»aa 


$435,977  47 

477, 908  19 

469,890  31 

491,738  31 

.  414, 138  38 

464,394  80 


II 


1 

S  « 

|l. 

III 


$406,379  07 

463.843  59 

404.563  31 
450,058  31 
380,133  96 
398.966  80 


45 


37* 


355,040  50 


67,611  24 
79,681  86 


50 
36 


43 
43 


284,408  80 
300.941  00 


494,556  27 
429,760  93 


520, 687  47 
453. 150  73 


468,435  07 
406,371  13 


tf  in  bids  recetrod  and  which  conform  to  the  requisitions  Het  forth  in  the  advertisement  hereto  attached. 

T.  J.  GRAM,  Col.  of  Engirt,  Brevet  Mt^jor  General 
tisement,  and  that  the  bidder,  after  being  apprised  of  the  defect,  has  not  complied,  although  this  has  been  da* 

T.  J.  CRAM,  Col  of  Eng*r$,  Brevet  Major  General, 
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B17. 

Enginbbr  Department, 

Washington,  August  17,  1867. 
•      General  :  Your  letter,  enclosing  an  abstract  of  bids  for  tbe  St.  Clair  flats 
improvement,  made  in  conformity  with  engineer  department  letter  of  July  6, 
and  the  terms  of  your  advertisement  of  July  ^3,  was  received  at  this  office  on 
the  16th  instant. 

You  will  make  the.  awards  of  the  contracts  by  classes  to  the  lowest  respon- 
sible bidders  for  each  class,  and  if  any  should  fail  to  comply  with  the  terms  of 
their  bids,  you  will  award  to  the  next  highest  responsible  bidders,  with  the 
understanding  that  the  delinquents  will  be  held  accountable  to  the  United  States 
-to  the  extent  of  the  guarantee  accompanying  the  bids. 

Your  attention  is  also  called  to  the  concluding  paragraph  of  department  letter 
to  you  of  the  21st  May  last,  viz  :  **  You  will  enter  into  contracts  only  for  so, 
much  of  the  material  as  may  be  advantageously  used  in  executing  the  plan  of 
improvement  to  the  extent  practicable  with  the  appropriations  made  for  it, 
namely,  $230,000,  leaving  sufficient  of  that  sum  for  the  contract  for  work  to 
be  done,  including  dredging. 

"  Any  other  course  would  result  in  procuring  a  large  amount  of  material 
without  the  means  of  putting  it  in  place  until  Congress  should  make  further 
appropriations." 

Very  respectfully,  your  obedient  servant, 

I.  0.  WOODRUFF, 
Lieut,  Col,  of  Engineer  St  Brevet  Brig.  Gen.  U.  S.  Army, 

Assistant  in  charge. 
Brevet  Major  General^  T.  J.  Cram,  U.  S.  A., 

Colonel  of  Engineers,  Detroit,  Michigan. 


B  18. 

Engineer  Department, 

Washington,  August  28,  1867. 
General  :  Your  letter  of  the  23d  instant,  enclosing  contract  in  duplicate 
entered  into  with  John  Brown,  of  Thorold,  Canada  West,  with  bond  for  the 
faithful  performance  of  the  same,  for  material  for  the  8t.  Ol^u:  flats  improve- 
ment, and  contracts  in  duplicate  with  the  same,  with  bond,  for  labor  for  the 
same  improvement,  has  been  received. 

The  contracts  are  approved,  and  you  will  notify  the  cbntractor  accordingly. 
Very  respectfully,  your  obedient  servant, 

I.  C.  WOODRUFF, 
Lieut.  Col.  of  Engineers,  Bredet  Brig.  Gen.  U.  S.  Army, 

Assistant  in  charge. 
Brevet  Major  General  T.  J.  Cram,  U.  S.  A., 

/  Colonel  of  Engineers,  Detroit,  Michigan. 


B  19. 

United  States  Engineer  Office, 

'  Detroit,  June  12,  1867. 
Sir  :  Herewith  I  forward  abstract  of  bids  received  on  my  invitation  for  dredg- 
ing Sandusky  river,  Ohio,  below  the  town  of  Fremont.    See  printed  notice  hereto 
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attached.  Thomas  Dunbar  &  Go.  being  the  lowest  responsible  bidder,  I  have  to 
request  anthoritj  to  make  the  necessary  contract  with  him,  having  already  notified 
him  that  he  is  the  lowest  bidder. 

I  have  the  honor  to  be,  very  respectfally,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  EngineerSf  Brevet  Major  General, 
Major  General  A.  A.  Humphrbys, 

Chief  of  Engineer*  United  States  Army, 


To  contractori, 

Opfick  op  Lake  Harbor  and  Rivbr  Improvbmbnts, 
No.  Ill  Gristoold  street,  Detroit, 
Written  and  sealed  proposals  will  be  received  at  this  office,  addressed  to  the 
undersigned,  until  the  31st  day  of  May,  1867,  for  dredging  in  the  Sandusky  river, 
below  Frdmont,  Ohio,  to  obtain  twelve  feet  water. 


Places  to  be  dredged. 


1.  AtWhifcacre  bar '. 

2.  At  bar  below  Nig^  Point 

3.  At  South  Cr«ek  bend v 

4.  At  point  two  and  a  half  miles  below  Fremont.  . 

5.  At  point  three-fourtbs  mile  below  Whitacre  bar. 

6.  At  point  one-third  mile  lower  down 

7.  At  outer  bar,  mouth  of  the  river 


Cubic  yards 
at  each 
place. 


43,610 
13,176 
22,916 
15,503 
10,3.33 
111 
79,426 


.Width  of  chan- 
nel to  be  ob- 
tained. 


Feet, 

160 
200 
200 
200 
200 
200 
160 


The  earth  dredged  to  be  damped  at  sach  places  that  it  will  not  wash  in  so  as 
to  form  another  shoal. 

The  government  reserves  the  right  to  diminish  the  amounts  of  dredging  above 
epecified,  so  as  to  keep  the  work  within  the  appropriation.  The  work  to  be  com- 
menced by  the  middle  of  June,  and  continued  during  the  season  with  dredges 
of  power  at  least  sufficient  to  raise  five  hi)udred  yards  per  twelve  hours  each. 
State  the  price  per  cubic  yard  for  dredging,  towing,  and  dumping  at  each  place 
specified  ;  also,  the  names  and  residence  of  bidder  and  the  two  bondsmen.  The 
material  is  soft  for  drediug,  and  all  the  places  to  be  dredged  only  some  few  miles 
below  the  town  of  Fi6mont.  For  further  particulars  apply  in  person,  at  this  office, 
▼here  the  map  of  the  survey  can  be  seen, 

T.J.ORAM, 
Colonel  Corps  of  Engineers,  Brevet  Major  General, 
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Abstract  of  bids  for  dredging  Sandushy  river  ^  Ohio, 


00 

Names  of  bidders 

Names  of  bondsmen  and 

Price    bid    for   dredging 

Total  cost, 

C 

and  residence. 

residence. 

per  cubic  yard. 

185.075  cubic 

£ 

yards. 

1 

John  F.  Hosch, 

Elliot  Hamun  andWil- 

38  cents ;  all  places  meas- 

170,328 50 

Mohawk,  Her- 

lard   Johnson,   Fulton, 

ured  in  dump  scows. 

kinjer  county, 
N.  Y. 
H/iTvey  P.  Piatt 

Oswego  county,  N.  Y. 

2 

A.  C.  McNair  and  Henry 
M.  Claaon,  Cleveland, 

For  all  except  outer  bar. 

105.649  cu.yds. 

and  H.S.  Stock. 

3:^^  cents;    outer  bar, 

$35.568  50; 

Toledo,  Ohio. 

Ohio. 

39  cents,  measured   in 

79.4-26  cu.  yds, 
130,976  14. 

dump  scows. 

3 

Thomas  Dunbar 

L.  Q  Ramson  and  Chas. 

27  cents  ;  all  places  meas- 

$49,970^ 

^  Co.,  Toledo, 

Fillmore,  Fremont,  Ohio,     ured  in  dump  scows. 

Ohio. 

I  certify  this  to  be  a  true  abstract  ot  the  original  bids. 

F.  J.  CRAM, 
Colonel  EngifuerSf  Bmet  Major  Qenerul* 


B  20. 

United  Statrs  Enginkbr  Office, 

Detroit,  August  17, 1867. 

Sir  :  The  following  special  report  upon  Vermillion  harbor,  Ohio,  I  think  it 
my  duty  to  make,  and  which  will  explain  itself. 

In  v^Lj  estimate  for  repairs  and  preservation  of  this  work  I  made  it  aipount 
to  only  $15,315  94  in  the  (my)  report  of  20th  February,  1805.  Congress 
made  this  appropriation  in  1866,  and  1  thought  in  my  annual  report  of  that  year 
this  sum  would  be  all  that  would  be  required  to  complete  the  repairs  and  pre- 
servation of  the  works.  I  have  or  shall  eoon  have  expended  all  the  appropri- 
ation, and  find  that  I  have  done  considerable  more  work  than  I  estimated  for. 
During  the  present  summer  more  critical  examinations  have  been  made  than  it 
was  possible  to  make  in  the  winter  of  1865,  and  we  have  found  serious  damages 
to  the  under- water  work,  deep  down,  which  may  have  been  produced  since  that 
winter  examination. 

The  old  under  work  of  west  pier,  much  of  it,  was  made  with  miserable  round 
timber,  no  better  than  poles,  and  put  together  in  the  roughest  manner — ^no  better 
than  a  boy's  "cob  house."  Wooden  pins  were  used,  which  have  been  cut  off 
by  the  sharp  sand  moved  by  the  current,  and  the  logs  been  washed  out,  and 
stones  too.  Several  of  these  large  holes  have  been  repaired,  at  much  expense, 
by  means  of  bundles  of  bnish  and  sheet  piles,  in  a  way  that  could  not  be  done 
by  contract,  and  thus  far,  I  hope,  we  have  been  successful  in  preserving  several 
hundreds  of  feet  of  that  old  pier  not  foreseen  to  be  in  danger. 

But  another  danger  now  threatens.  Having  stopped  a  400  feet  breach  in  old 
west  pier,  (estimated  for  in  said  report,)  and  rebuilt  that,  a  current  now  sets  in> 
siiore  along  the  West  side  of  that  pier,  cuttine  away  the  bank  and  threatening 
several  hundred  feet  of  the  low  part  of  that  old  pier,  away  in-shore,  and  which  I 
am  fearful,  unless  repaired  this  season  and  preserved,  will  be  found  gone  next 
spring. 

1  have  gone  through  with  a  careful  estimate  of  what  it  will  cost  to  save  the 
whole  of  the  existing  old  west  pier,  and  prevent  the  in-shore  breach,  and  build 
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the  low  part  up  to  the  proper  height  above  water,  and  ballast  it  witb  stone,  put- 
ting in  all  new  timber  that  will  be  required — in  short,  doing  justice  to  the  work, 
and  which  would  make  it  last  many  years  to  come — and  find  it  will  cost  only 
abont  ;58,000  more  than  I  shall  have  left  of  the  appropriation  specific.  There 
are  two  reasons  why  I  wish  to  do  this  complete  repairing  the  present  season. 

1.  The  contractor  is  there  ready  with  his  force  and  willing  to  do  it,  straight 
on,  and  the  timber  contractor  will,  if  soon  notified,  deliver  all  timber  at  one  cargo. 
The  bills  are  all  made  out,  aud  detail  plans. 

2.  It  will  in  all  probability  cost  less  by  one  hundred  per  cent,  if  preserved 
DOW  than  it  will  next  year,  if  we  wait  for  another  specific  appropriation,  because 
the  damage  is  going  on  in  an  increased  proportion  with  the  time  of  postponement. 

Now  I  have  to  request  authority  to  draw  upon  the  appropriation  ot  1864  for 
"repairs  and  preservation  of  lake  harbor  works"  (not  requiring  advertising  for 
proposals)  to  the  amount  of  $8,000 — say  $9,000  for  the  purpose  stated  in  this 
special  report — and  which  had  better  be  now  applied  to  this  harbor  than  to  any 
other  in  my  district. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  Corps  Engineers,  Brevet  Major  General. 
Major  General  A.  A.  Humphreys, 

Chief  of  ETigineers  United  States  Army, 

P.  S. — I  have  now  on  hand  $9,062  88,  left  of  the  said  appropriation  for  1864. 
Some  of  it  will  be  wanted,  say  about  half,  possibly,  at  Erie — old  inteiior  part 
of  north  pier. 


B21. 

Report  of  the  survey  of  Grand  river  harbor^  made  in  accordance  toith  instruc- 
lions  from  the  engineer  department^  of  datti  September  19,  1866.  Survey 
made  in  the  month  of  January^  1867,  by  T.  J.  Cram,  colonel  efigineers,  brevet 
brigadier  general.  , 

1.  The  suggestion  made  in  the  instructions  to  make  this  survey  "soon  after 
the  abatement  of  the  autumnal  gales,  or  about  the  last  of  October,"  was 
attempted  to  be  carried  out  in  good  faith.  My  then  assistant,  Brevet  Major 
Farquhar,  captaiti  of  engineers,  was  sent  to  the  harbcfi"  with  instructions  to  make 
the  survey,  but  soon  returned,  reporting  his  failure  in  consequence  of  stormy 
weather.  The  absence  (on  leave)  of  the  major  and  the  continued  stormy 
weather  prevented  the  survey  from  being  made  until  the  present  month,  when, 
the  ice  having  formed  sufficiently  strong  to  bear  a  working  party,  I  took  the 
survey  into  my  own  hands,  and  completed  the  field-work  on  the  19th  instant,  in 
Bnow  up  to  the  waist. 

The  soundings  were  taken  with  the  utmost  accuracy,  the  holes  having  been 
cut  through  the  ice  and  the  depths  of  water  measured  exactly  as  represented  on 
the  accompanying  map,  A.  The  whole  network  was  laid  out  on  the  ice  in  rec- 
tangles, and  the  holes  cut  accordingly.  The  soundings  have  been  taken  from 
deep  water  of  the  interior  of  the  harbor  and  carried  out  over  the  bar  in  the 
flaring  mouth  to.  15  feet  water  in  the  lake,  in  exact  accordance  with  the  instruc- 
tions. The  level  of  the  surface  of  the  water,  when  the  survey  was  made  in 
August,  1865,  was  referred  to  a  bench-mark.  On  the  ISth  instant,  (Januair, 
1867,)  by  my  levelling,  the  surface  of  the  water  was  referred  to  the  same  bench- 
mark, and  found  exactly  0.314  foi^t  lower  than  it  was  in  the  former  survey. 

Map  B,  accompanying  this  report,  is  a  representation  of  the  survey  of  August, 
1865,  and  by  comparing  it  with  A,  will  enable  the  department  to  judge  of  the 
effect  of  the  outflow  in  sweeping  out  the  sand  since  I  put  this  work  in  order  by 
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stopping  the  breaches  in  both  piers,  for  it  was  jast  abont  the  time  of  the  closing 
of  the  breaches  that  the  survey  of  the  summer  of  1865  was  made. 

In  making  the  comparison  of  the  soundings  care  should  be  taken  to  apply 
the  number  0.314  foot  properly. 

2.  Comparisons  showing  the  fruits  resulting  from  the  complete  repair  of  the 
old  piers. 

The  portion  of  the  area  of  the  plotted  soundings  limited  between  the  lines 
Q  d  and  a  h  on  map  A/ and  G  D  and  A  B  on  map  B,  may  be  regarded  as  the 
horizontal  projection  of  the  bar  obstructing  navigation  at  the  mouth  of  this  har- 
bor. The  mean  of  all  the  soundings  between  the  said  limits  in  A  is  (January, 
1867)  9.508  feet. 

The  mean  of  all  in  B  was  (August,  1865)  8.683  feet.  From  the  latter  sub- 
tract 0.314  foot,  and  we  shall  have  8.369  feet,  as  the  mean  depth  for  survey  B, 
referred  to  the  same  stage,  with  the  survey  A  of  the  present  winter. 

Hence,  since  August,  1865,  we  perceive  that  the  mean  top  surface  of  the 
obstruction  between  the  said  limits  has  been  lowered  by  1.139  foot,  or  abont 
13^  inches,  which  may  be  regarded  as  the  measure  of  the  good  effect  in  moving 
away  the  general  obstruction  resulting  from  the  repairs. 

But  the  mean  depth  of  water  over  an  obstruction  gives  no  jast  idea  of  the 
capabilities  of  the  channel  for  navigation.  The  least  depth,  direction,  and  width 
of  channel  way  are  required  to  be  known,  before  the  navigator  will  attempt  the 
passage. 

It  will  be  seen  that  at  the  stage  of  water  and  least  depth  for  A,  no  vessel 
drawing  over  7J  feet  can  pass  the  obstruction,  supposing  no  ice  at  the  present 
time. 

On  examination  of  the  map  B,  of  the  survey  of  August,  1865,  we  find  that 
then  the  least  depth  in  the  channel  over  the  bar  was  just  at  the  neck  of  the 
flare,  where,  in  fact,  the  water  ^as  only  4 J  feet  deep— the  outflow  of  the  river 
then  being  principally  through  the  old  east  pier  into  the  basin,  thence  through 
the  loose  sand  into  the  lake. 

The  difference  (3  feet)  of  the  least  depths,  augmented  by  0.314  foot,  gives  ns 
3  314  feet  as  the  measure  of  the  good  effect  in  deepening  the  channel,  caused 
by  the  repairs  of  the  ^iers,  and  compelling  the  outflow  to  act  more  directly 
upon  the  obstruction. 

These  results  have  been  realized,  under  the  force  of  the  outflow  of  the  river, 
animated  by  one  vernal  and  two  autumnal  freshets,  since  the  piers  were  repaired. 

The  dotted  hues  show  the  present  direction' of  the  channels  over  the  obstruc- 
tion, the  most  westerly  one  being  rather  the  best,  and  more  strongly  characterized 
in  depth.  Between  them  there  are  indications  of  a  middle  ground  forming. 
These  indications  teach  us  that  to  contract  the  mouth,  by  an  extension  of  the 
east  pier  around  parallel  to  the  west  pier,  is  the  best  way  to  remedy  the  evil 
of  the  flare,  which  was  unfortunately  given  to  its  outer  part. 

The  width  of  the  entrance  would  be  ample  after  making  the  contraction,  and 
access  easy. 

In  regard  to  the  outflow  of  the  river,  referred  to  in  the  instructions :  T^is  is 
the  greatest,  and  of  much  strength,  when  the  winds  blow  from  a  southeasterly 
around  by  south,  and  from  a  southeasterly  direction.  Then  the  lake  water  is 
driven  away  from  the  harbor,  and  the  current  of  the  river  has  its  greatest 
velocity.  Jn  such  a  blow  for  twelve  hours,  last  autumn,  the  waters  in  the  har- 
bors on  our  shore  of  this  lake  fell  from  three  to  five  feet.  After  the  succeeding 
lull,  the  inflow  is  proportionally  great. 

When  the  wina  blows  from  the  west  around  by  north,  and  from  east,  the 
velocity  of  outflow  is  least,  and  the  effect  of  the  current  upon  the  bar  is  less 
and.  less  in  proportion  to  the  absolute  strength  and  duration  of  the  gale.  After 
the  lull,  the  river  again  resumes  its  effect  upon  the  bar. 

3.  In  conclusion,  the  "  oldest  and  best-informed  inhabitants  "  of  the  place 
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infonned  me  that  before  and  np  to  the  time  of  commencing  the  flare  of  the  west 
pier  there  was  ample  water  for  the  purposes  of  this  harbor,  whether  viewed  in 
regard  to  the  commerce  then  existing  at  the  place  or  in  the  aspect  of  a  harbor 
of  refuge,  and  that  immediately  after  the  flaring  position  was  constructed  the 
vater  began  to  diminish  in  depth  at  the  month,  and  the  harbor  rapidly  deterio- 
rated from  ha\'ing  a  twelve-feet  entrance  to  the  condition  in  which  I  found  it  in 
September  of  1864,  and  as  explained  in  my  report  of  the  26th  of  that  month. 
Prom  that  report  I  quote  the  following,  which  is  just  as  applicable  now  as  it 
was  then : 

"Were  we  to  act  merely  to  subserve  a  supposed  existing  conmierce  at  Fair- 
prt,  inasmuch  as  there  is  no  commerce  there  demanding  a  harbor,  we  should 
let  the  whole  harbor  go  by  the  board  and  leave  it  to  its  fate.  But  if  it  be 
deemed  of  sufficient  importance,  as  a  harbor  of  refiige,  to  justify  its  restoration, 
then  it  would  be  best  to  repair  it  to  the  full  extent  required,  but  not  to  repair  in 
part  unless  we  have  means  enough  to  restore  the  wiiole  [meaning  to  include  the 
channel]  to  a  full  degree  of  usefulness  for  this  (refuge)  purpose  Any  other 
course  of  repairs  or  plan  of  restoration  coming  short  of  this  end  would  be 
tantamount  to  throwing  money  away  upon  it." 

I  was  directed  to  go  on  by  the  engineer  department  and  to  repair  all  the  old 
piers,  though  I  gave  reasons  in  the  same  report  why  it  would  be  better  an,d  cost 
less  to  abandon  the  old  flare  of  the  west  pier  and  extend  a  work  for  **  preserva- 
tion" out  parallel  to  the  east  pier.  The  sum  of  $24,453  24  has  been  expended 
under  the  order.  My  originai  estimate  for  the  thorough  repairs  of  all  the  old 
piers  ordered  by  the  department  was  $30,726.  I  am  happy  to  And  that  all  has 
been  accomplished  for  less,  by  $6,272  76,  than  the  estimate,  and  the  piers  are 
now  stronger  than  ever  before,  and  the  work  better  done  by  thirty-three  i>er 
cent,  than  was  the  original  work. 

The  above  expenditure  has  been  made  under  the  act  of  1864  making  appro- 
priation for  "repairs  and  preservation"  of  works.  Under  this  wording  I  held 
that  we  were  authorized  to  construct  a  work  from  an  angle  of  the  west  pier 
itraight  out,  parallel  with  the  east  pier,  as  a  means  of  **  repairing"  the  damage 
done  by  the  sand  having  accumulated  to  block  the  channel  entrance.  No  one 
will  deny  that  the  channel,  whether  natural  or  artificial,  is  the  main  vital  part 
of  the  harbor.  For  "  repairing  and  preserving"  the  vital  part  all  the  other 
parts  of  a  harbor  work  are  but  means  to  an  6nd;  and  upon  such  means  as  I 
suggested  as  adajited  to  the  end  of  '*  repairing  and  preserving"  the  channel,  I 
still  think  the  money  under  that  act  could  have  been  legally  applied,  instead 
of  following  the  old  good-for-nothing,  nay,  worse  than  nothing,  flaring  part 
around  to  its  extremity.     But  I  was  overruled. 

Foreseeing  that  such  an  expenditure  would  not  accomplish  the  object  with 
which  we  started,  viz.,  the  restoration  to  a  harbor  of  refuge,  I  submitted  a 
plan  and  estimate,  in  my  annual  report  of  1864,  for  extending  the  east  pier 
aroond  parallel,  as  a  last  resort,  to  the  flaring  part  of  the  west  pier,  giving  rea- 
sons in  full  in  that  report  and  in  a  subsequent  one,  dated  August  31,  1866,  for 
assigning  such  a  direction  for  the  extension  in  preference  to  constructing  it  on 
the  prolongation  of  the  straight  line  of  the  east  pier.  It  is  unnecessary  here  to 
repeat  those  reasons.  The  recent  survey  confirms  me  in  the  belief  that  the 
direction  I  suggested  for  the  extension  will  best  contribute  to  the  end  of  restor- 
ing the  harbor  to  its  original  capacity  for  refuge  and  for  remedying  the  evil 
produced  by  the  flare. 

Cengress  made  an  appropriation  for  the  exact  amount  I  estimated. .  The  esti* 

mate  was  for  a  work  denominated  a  close  **  pile  pier,"  and  not  for  a  crib  work, 

as  the  lattQT  would  cost  twenty-five  to  thirty  per  cent.  more.    The  engineer 

department  letter  of  August  23  last,  however,  seems  to  favor  a  crib  work. 

The  proposals  I  received  were  predicated  upon  the  plan  of  the  pile  pier,  which 
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I  hope  the  department  will  sanction  for  whatever  direction  the  extension  may 
be  made  to  follow. 

I  take  it  the  object,  still  is  to  restore  the  harbors  to  a  condition  for  refuge. 
The  sooner  this  is  done  the  better,  and  the  successful  bidder  should  be  contracted 
with  immediately  to  proceed  to  furnish  the  piles  and  timber.  If  it  be  put  off 
until  the  opening  of  spring  we  cannot  possibly  get  the  materials  in  time  to  make 
but  very  littl'^  of  the  extension  next  summer. 

I  believe  I  have  now  complied  with  all  the  requirements  of  the  order  of  19th 
September,  1866. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colon fl  of  Engineers^  Brevet  Brigadier  General, 
Brig,  and  Bvt.  Maj.  Gen.  A.  A,  Humphrbys, 

Chief  of  Engineers. 


Detroit,  Jantiary  24,  1867. 
Sir:  I  herewith  transmit  my  report  of  the  survey  of  the  harbor  of  Grand 
river,  Ohio,  made  in  virtue  of  engineer  department  instructions  of  September 
19,  1866. 

Observe  :  The  successful  bidder  for  furnishing  the  piles,  stone,  and  for  doing 
the  work,  was  the  firm  J.  E.  &  D.  E.  Baily ;  for  furnishing  the  square  timber 
and  lumber,  N.  W.  Brooks  &  Co.;  and  for  furnishing  the  iron,  Cleveland  Union 
Iron  Works.     Better  contractors  could  not  be  desired. 

The  Bailys'  put  in,  supposing  the  extension  to  be  a  pile  pier  work,  but  will 
hold  to  their  bid,  even  though  a  crib  work  be  made.  The  notice  for  proposals 
was  duly  published  when  we  advertised  for  other  works,  and  this  formality  and 
delay  have  been  complied  with.  Any  direction  the  department  may  feel 
authorized  to  give,  I  submit  had  best  be  done  soon,  or  we  may  forfeit  the  ad- 
vantage of  the  bids  of  the  above  named  contractors. 

This  is  the  season  for  cutting  and  gathering  the  piles,  and  for  catting  the 
logs  for  the  square  timber  and  lumber. 

Very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Col.  Corps  of  Engineers^  and  Bvt,  Brig.  CMl. 
Brig,  and  Bvt.  Maj.  Gkn.  A.  A.  Humphrkvs, 

Chief  of  Engineers, 


B22. 


Engineer  Department, 

Washingtont  February  8,  1867. 

General  :  Your  report  of  the  24th  ultimo,  upon  the  proposed  improvement 
at  the  harbor  of  Grand  River,  Ohio,  accompanied  by  a  map  of  your  survey,  made 
in  the  month  of  January,  has  been  carefully  considered,  but  the  dejpartment  does 
not  concur  in  the  proposed  bend  in  the  extension  of  the  east  pier,  for  the  reason, 
mainly,  that  the  flow  outward  would  have  a  tendency  to  scour  the  bottom  close 
along  that  pier  only,  which  vessels  entering  in  stress  of  weather  would,  of  course, 
hy  the  narrowing  of  the  channel-way,  be  compelled  to  hug,  and  thus  be  forced 
against  it,  to  the  injury  both  of  the  vessel  and  the  structure. 

The  comparison  of  your  recent  survey  with  that  of  August,  1865,  leads  to  the 
conclusion  that  the  extension  of  the  east  pier  on  the  present  line  of  direction, 
would  produce  a  favorable  result ;   the  latter  channel  at  the  present  time  being 

\' 
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nearlj  on  the  prolongation  of  the  east  pier,  resulting  evidently  from  the  repairs 
of  the  breaches  in  the  two  channel  piers,  which  now  restrict  the  flcrw  of  water  in 
a  straight  course  into  the  lake.     (See  comparative  sketch  herewith  ) 

Ton  are  authorized  to  contract  for  the  materials  for  the  east  pier  extension, 
with  the  distinct  understanding  that  if  for  pile  pier,  the  fact  of  a  clay  bottom 
be  established  before  commencing  the  structure ;  but  if  the  bottom  be  of  drift- 
ing sands,  then  the  structure  shall  consist  of  cribs  with  stone  ballast. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 

Chiff  of  Engineers. 
Brevet  Brig.  General  T.  J.  Cram,  U.  S.  A., 

Colonel  of  Engineers^  Detroit,  Michigan. 


B  23, 

United  States  ENorNEBR  OpprcK, 

Detroit,  June  18.  1867. 
Sib  :  I  herewith  transmit  my  report  upon  Dunkirk  harbor,  New  York,  the 
resolt  of  my  examination  of  that  harbor,  and  a  study  of  the  question.     A^  soon 
as  1  receive  the  approval  of  the  proper  authority  I  will  advertise  for  proposals, 
with  a  view  of  getting  the  work  under  contract  as  soon  as  pbssible. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant. 

.    T.J.  CRAM, 
Colonel  Corps  of  Engineers,  Brei^ct  Major  General. 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  United  States  Army. 


Report  upon  the  harbor  of  Dunkirk,  New  York,  hy  T.  J,  Cram,  Brevet  Major 
General,  Colonel  Corps  of  Engineers,  June  20,  1867. 

The  order  from  the  engineer  department  of  28th  of  March,  assigning  this 
work  to  my  charge,  tinder  the  appropriation  by  act  of  2d  of  March,  1867, 
directs  me  to  follow  the  plan  presented  by  Major  Tardy,  late  of  the  corps  of 
engineer^,  nnless  I  dissent,  in  which  event,  by  the  same  order,  I  am  directed  to 
report  my  views. 

Having  recently  made  a  thorough  inspection  of  the  harbor,  and  having  had 
certain  data  which  I  directed  to  be  obtained  by  my  assistant.  Brevet  Lieutenant 
Colonel  F.  Harwood,  captain  corps  of  engineers,  returned  to  me  in  actual 
measuiements  by  that  officer,  I  am  enabled  now  to  report  my  views  as  follows : 

1.  I  cheerfully  agree  with  the  plan  proposed  by  the  late  Major  Tardy  in  so 
far  as  the  extent  of  the  west  pier,  P,  and  the  breakwater,  B,  and  their  locations 
and  heights  above  water,  are  concerned,  and  seen  on  the  accompanying  tracing 
from  the  map  of  the  survey  of  1866,  and  in  reference  to  which  he  made  the 
estimate  upon  which  Congress  appropriated  $100,000.  I  also  concur  with  him 
in  dissenting  from  the  further  attempt  to  carry  out  the  plan  of  three  detached 
outer  breakwater  constructions  to  be  placed  in  eighteen  feet  water,  and  recom- 
mended by  the  **  board  of  engineers  lake  harbors  and  western  rivers,  July 
12, 1854."  What  was  executed,  about  2^0  feet,  at  great  cost,  has  never  been 
of  any  advantage  to  this  harbor,  but  of  positive  disadvantage  to  vessels  in  a 
Btorm  seeking  the  entrance,  nor  would  it  be  of  half  the  advantage,  if  completed 
in  loto,  as  would  be  the  pier  P  and  breakwater  B. 
I  must,  howeyer,  express  my  dissent  from  the  plan  proposed 'by  Miyor  Tardy 
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in  regard  to  the  tbickness  to  be  given  to  P  and  B,  also  in  respect  to  building  of  the 
superstructure  above  water,  of  B,  in  masonry.  Instead  of  twenty-five  feet  in  thick- 
weas  for  P  and  B,  I  would  make  P  sixteen  feet  and  B  eighteen  feet,  arid  have  the 
superstructure  of  both  of  timber  and  rubble  stones,  and  well  planked  over.  On  the 
lakes  we  liave  the  experience  of  two  very  expensive  piers  in  what  is  called  stone 
masonry  superstructure  upon  crib  foundation.  They  have  not  lasted  as  well  as 
properly  coustructed  timber  and  rubble-stone  work  without  very  expensive  repairs, 
and  the  interest  at  six  per  cent,  per  annum  on  the  excess  of  first  cost  of  the  masonry 
over  the  timber  and  rubble-stone  superstructure  is  much  more  than  would  be 
sufficient  to  keep  the  latter  in  perfect  repair  for  all  time.  I  shall  go  more  into 
this  comparison  in  my  report  upon  Buffalo  harbor  constructions. 

1  think  the  true  policy  is  to  construct  P  first  and  completely,  and  afterwards, 
when  we  get  an  appropriation  sufficient  in  advance  for  the  whole  of  B,  to  con- 
struct it,  but  not  to  begin  on  B  until  enough  has  been  appropriated  to  complete  it 

These  two  works,  P  and  B,  completed,  Dunkirk  will  have  as  good  a  harbor  as 
the  case  admits ;  and  with  only  P  completed  the  harbor  will  be  greatly  improved, 
certainly  enough  to  justify  the  cost.  The  supposing  that  P  and  B  will  obviate 
the  necessity  of  dredging  occasionally  from  the  railroad  piers  out  to  the  beacon- 
light  passage  into  the  outer  water  must  not  be  encouraged.  Artificial  dredging 
will  have  to  be  resorted  to  for  preserving  a  twelve-feet  channel  at  low  stage. 

2.  I  have  all  the  plans  in  detail  and  bills  of  materials  made  out  for  P,  and 
shall  be  ready,  on  receiving  from  the  engineer  department  an  approval  of  my 
views,  to  put  the  work  in  advertisement  for  constrnction. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  Engineers  and  Brevet  Major  General, 

Brigadier  General  A.  A.  Humph  revs,  ' 

Chief  oj  Engineers  and  Major  General  of  Volunteers. 


B24. 

United  Statp.s  Engineer  Office, 

•  Detroit,  July  25,  1867. 

Sir  :  I  send  herewith  an  abstract  of  bids  for  Dunkirk  harbor,  New  York, 
from  which  it  will  be  seen  that  for  the  material  and  labor  the  lowest  responsible 
bidders  are : 

For  classes  A,  B  and  D,  Alexander  McDonell,  amonnting  to $32,  835  69 

For  class  C,  R.  Nelson  Gere 2,  099  71 

Total 34,  935  40 


Both,  with  the  bondsmen  named,  are  responsible.     As  soon  as  the  proper 
authority  may  give  me  instructions  I  will  draw  up  the  requisite  articles  of  agreo- 
ment  and  bonds  of  indemnity,  and  have  them  duly  e'lxecuted. 
Respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  Engineers  and  Brevet  Major  General. 
Major  General  A.  A.  Humphreys, 

C/iief  of  Engineers  United  States  Army, 
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B  25. 

United  States  Engineer  Office, 

Detroit,  June  27,  1867. 

Sir  :  I  herewith  forwiid  my  report  (commenced  20th  June,  and  closed  this 
jnoming)  upon  Buffalo  harbcir,  in  reepoi^^e  to  engineer  department's  letter  to 
me  of  March  28,  1867,  placing  the  work  under  my  charge. 

It  is  an  important  subject,  one  which  has  required  much  physical  and  mental 
labor,  patience  and  perseverance,  on  my  part,  to  comprehend. 

I  found  it  necessary  to  direct  borings,  soundings,  and  other  measurements  to 
be  made,  so  as  to  know  upon  what  and  in  what  we  have  to  build.  These  have 
not  all  as  yet  been  returned  to  me.  They  are,  however,  in  progress,  and  as 
soon  as  received  I  shall  be  able  to  make  out  detailed  plans  of  construction  and 
issue  proposals.  None  of  these,  however,  until  after  the  receipt  of  the  approval 
from  proper  authority  of  my  views. 

1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  cram:, 

Colonel  Engineers,  Brevet  Major  General. 
Major  General  A.  A,  Humphreys, 

Chief  Engineer,  United  States  Army, 


Report  upon  the  harhar  of  Buffalo,  New  York,  hy  T.  /.   Cram,  brevet  major 
general,  colonel  corps  engineers,  June  20,  1867. 

In  the  orders  March  20, 1867,  from  engineer  department,  assigning  this  work 
to  niy  charge,  it  is  said,  in  case  I  dissent  from  the  plan  of  construction  proposed 
by  the  late  Major  Tardy,  I  am  requested  to  submit  my  views. 

I  have  recently  examined  this  harbor  with  much  care,  and  in  the  mean  time 
witnessed  the  dangers  and  diflSculties  of  vessels  entering  it  under  one  of  those 
"  three  days'  storms"  which  not  unfrequently  occur  there.  I  have  not  only 
witnessed  for  myself  the  practical  def<?ct8  and  wants  of  the  harbor,  but  I  have 
consulted  with  the  old  and  experienced  lake  navigators  who  have  been  familiar 
with  its  working  since  it  was  first  improved,  and  with  all  the  subsequent  changes 
or  modifications  in  character,  kind,  and  dimensions  of  lake  vessels,  sail  and 
steam,  and  which  have  been  constructed  to  keep  pace  with  the  growth  and  de- 
mands of  commerce.  My  consultations  with  these  men  have  been  of  much  ben- 
efit, begetting  a  spirit  of  discussion  which  has  not  failed  to  elicit  much  prac- 
tical information  that  the  engineer  should  hy  no  means  neglect,  if  he  wishea 
to  do  justice  to  this  highly  important  harbor  in  any  future  work  that  may  be 
adopted  for  its  improvement  and  completion. 

Never  before  having  had  any  official  connection  with  the  work,  I  had  of 
course  no  bias  or  predilection  in  favor  of  any  particular,  plan.  Nor  did  I  know 
what  plans  had  been  projected  by  any  officer  preceding  me.  It  became  my 
duty,  however,  on  receipt  of  the  order  placing  it  in  my  charge,  to  study  the 
question  in  all  its  bearings,  not  only  in  reference  to  the  immediate  wants  of  the 
commerce  now  especially  tending  to  Buffalo,  but  also  in  reference  to  the  wants 
of  ,the  future  of  this  commerce  in  its  demands  for  safety  for  vessels,  whether 
intending  to  dfscharge  at  Buffalo,  or  seeking  refuge  there  during  heavy  blows  so 
prevalent  at  that  end  of  the  lake. 

I. — HISTORY  OF   THE   HARBOR   WOR/CS  AND   THE  PLANS  FOR   ITS  IMPROVBMBNT 
PRIOR  TO  THE  PRESENT  TIME. 

Sketch  A  shows  the  first  improvement  ever  made  at  the  month  of  Buffalo 
creek. 
In  the  summer  of  1818,  William  Peacock  made  a  survey  for  this  harbor. 
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The  State  of  New  York,  in  1819,  loaned  $12,000  for  its  cenatruction  to  a  com- 
mittee of  citizens  on  security  to  execute  the  work. 

Samuel  Wilkensen  supenu tended  the  construction,  which  was  commenced  in 
1820,  and  finished  In  two  hundred  and  twenty-one  days,  in  the  year  1821.     The 
Boath  pier  consisted  of  tiraher  crihs,  filled  with  stone  and  brush,  and  extended 
one-fourth  of  a  mile  into  thirteen  feet  of  water.     The  north  pier  consisted  of  a 
double  row  of  piles  filled  with  brush  and  sand.     The  work  cost  $14,000,  and 
famished  a  good  harbor.    The  first  lake  steamer.  Walk  in  the  Water,  was 
lost,  and  the  second,  the  Superior,  was  built  in  Buffalo  in  1822,  and  ready  to 
^iter  the  lake  in  the  spring  of  1823.     The  completion  of  the  harbor  was  con- 
sidered a  great  success,  demonstrating  that  harbors  could  be  built  by  piers  at 
the  mouths  even  of  the  small  streams  of  value  to  the  infant  commerce  of  the 
lakes.     The  completion  of  the  harbor,  and  the  success  attending  it,  were  the 
strong  inducements  the  Erie  canal  commissioners  had  in  deciding  them  to  extend 
their  canal  to  Buffalo  and  terminate  it  there,  rather  than  leave  its  terminus  at 
Black  Rock,  whose  harbor  works  (called  General  Porter's  harbor)  are  also 
shown  on  A.     In  1826,  the  Congress  of  the  United  States  appropriated  $15,000 
for  the  improvement  of  the  Buffalo  harbor ;  upon  that  the  United  States  engi- 
neer took  possession  and  made  it  a  government  work.     Ue  broke  up  the  top 
part  of  the  pier  Mr.  Wilkensen  had  built  to  build  upon  the  under  water  part  a 
new  supers tructux^ ;  before  this  was  put  on,  however,  much  of  the  Wilkensen 
work,  left  after  tearing  off  the  top,  was  destroyed  by  the  first  gale  of  wind. 
The  government  has  in  all,  up  to  include  1864,  appropriated  and  expended  upon 
the  piers  at  this  harbor  the  aggregate  sum  of  $266,794.     For  this  aggregate, 
and  the  sum  of  $14,000,  first  cost  of  the  original  piers,  making  $280,794, 
we  have  as  a  result  two  piers,  marked  S  and  N  on  sketch  B  ;  the  south  fifteen 
hundred  feet  in  length,  and  the  north  six  hundred  and  thirty  feet  in  length, 
built  with  cribs  of  wood,  filled  with  rubble  stone  under  water  as  a  foundation, 
and  of  a  kind  of  stone  and  cement  masonry  above  water.     The  cross  sections 
of  these  show  they  were  built  with  an  outside  shell  filled  with  a  kind  of  a 
grouting,  not  deserving  the  name  of  concrete,  for  the  heart.     These  are  now  in 
a  damaged  state,  and  then:  repairs  will  furnish  the  subject  of  chapter  IV  in  this 
report. 

II. — DIFFICULTIES   OF    TUB   HARBOR. 

The  sand  moved  by  the  littoral  current  is  carried  along  parallel  with  the  shore, 
which  is  at  the  southward,  forming  an  accretion  back  of  the  pier,  and  carried  after 
a  while  around  the  head  of  S  and  deposited  in  a  bar  at  the  very  mouth  of  the  har- 
bor ;  and  freq[uently  a  current  exists  drawing  the  sand  further  into  the  harbor,  which 
is  the  effect  of  so  many  draughts  upon  the  lake  water  to  feed  the  Erie  canal,  as 
are  seen  by  the  feeders  (called  slips)  1,  2, 3,  map  B.  The  Buffalo  creek  above  the 
harbor  is  also  drawn  very  liberally  upon  through  the  other  slips  represented  on 
B  for  water  which  likewise  goes  to  feed  this  canal.  The  Buffalo  level  of  Erie 
canal  is  thus  furnished  with  water ;  and  the  several  mills  some  distance  down 
towards  Black  Rock  are  also  furnished  with  all  their  power  through  these  slips, 
drawing  a  vast  quantity  of  water  during  summer  and  winter  from  the  harbor 
and  creek.  The  outflow  of  Buffalo  creek  under  such  circumstances  is  not  suffi- 
cient to  sweep  out  the  lake  sand  that  comes  around  the  head  of  the  pier,  and 
hence  the  harbor  channel  is  obstructed  by  this  sand  deposit,  and  it  always  will 
be,  however  much  we  may  extend  the  piering,  and  there  are  no  means  except 
artificial  dredging  occasionally,  as  it  may  be  required;  to  remedy  the  evil,  unless 
preventive  jetties  or  piers  are  thrown  out  from  the  shore  at  a  considerable  dis- 
tance south  of  the  harbor  to  act  as  sand  catchers. 

The  city  of  Buffalo  is  at  considerable  expense  annually  for  dredging  this  de- 
posit, and  I  do  not  see  how  this  tax  upon  commerce  can  be  obviated  unless  by 
15  w ^VoL  ii 
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tlie  means  suggested ;  but  this  dredging  is  an  inconvenience  and  expense,  for  so 
large  a  commercial  place,  of  minor  importance  compared  with  other  disadvan- 
tages now  to  be  explained. 

Erie  breakwater. — ^This  is  seen  in  location  on  map  B,  and  was  constructed  at 
great  expense  by  the  State  of  New  York,  to  cover  a  basin  in  which  canal  boats 
and  other  vessels  in  connection  with  the  canal  business  could  lie  in  safety  from 
the  great  swells  produced  by  the  southwest  winds,  which  are  the  prevailing, 
and  are  those  under  which  all  the  difficulties  of  entering  the  harbor  of  BufBdo 
are  severely  felt.  Previous  to  the  construction  of  that  breakwater  a  vessel  coming 
in  under  these  winds,  if  she  could  not  round  up  in  time  to  make  a  lee  on  the 
north  side  of  pier  S,  would  ground  on  the  soft  bottom  near  the  shore  north  of 
pier  N,  and  sustain  comparatively  little  injury.  But  since  that  breakwater  was 
constructed,  projecting  as  it  does  so  near  to  pier  S,  vessels  coming  in  under  stress 
by  these  storms  are  very  liable  either  to  strike  on  the  breakwater  or  on  the  sand 
deposit  before  they  can  make  sufficient  lee.  No  small  number  of  valuable  vessels 
have  been  forced  on  the  southern  part  of  this  breakwater,  and  destroyed  some- 
times, both  vessel  and  cargo.  The  breakwater  is  stone  superstructure,  similar 
to  S,  resting  on  a  crib  under- water  foundation.  Sometimes  the  vessel  in  attemp- 
ting to  escape  the  breakwater  in  wearing  runs  head  on  against  the  pier  S. 

The  breakwater,  as  well  as  S,  are  both  in  a  much  injured  condition,  in  con- 
sequence of  these  collisions.  Such  masonry  work  as  the  pier  and  breakwater 
are  constructed  of  have  no  more,  if  as  much,  capacity  to  resist  the  shocks  than 
Si  well-constructed  timber  and  rubble-stone  superstructure,  as  is  already  evidenced 
by  this  stone  pier,  and  the  stone  pier  at  Cleveland,  neither  of  which  has  re- 
sisted the  shocks  and  washing  of  the  waves,  and  action  of  the  frost,  as  well  as 
a  wood  and  rubble-stone  superstructure. 

Every  vessel- owner  and  shipmaster  in  BuflTalo,  of  any  experience,  condemns, 
in  bitter  terms,  the  Erie  breakwater.  All  say  that  one  of  the  improvements 
needed  for  the  harbor  is  to  remove  about  400  feet  of  the  south  end  of  that 
breakwater.  This  would  give  a  chance  for  the  vessels  under  those  south- 
western gales  to  enter  without  striking.  They  also  say,  that  in  any  well- 
devised  plan  for  the  improvement  by  enlarging  the  harbor,  there  will  be  no 
difficulty  in  obtaining  the  consent  of  the  New  York  legislature  authorizing  the 
United  States  engineer  to  remove  a  portion  of  the  south  end  of  that  obstruc- 
tion, and  use  the  materials,  free  of  charge,  in  any  work  of  improvement  of  the 
harbor.  I  agree  fully  with  their  condemnation  of  the  south  part  of  that  struc- 
ture, and  I  think  that  one  has  only  to  draw  a  line  from  the  southwest  into  the 
mouth  of  the  harbor,  and  he  will  see  how  difficult  it  would  be,  under  a  violent 
wind  from  that  direction,  for  a  vessel  to  obtain  sufficient  lee,  under  S,  before 
striking  the  breakwater,  especially  as  vessels  have  been  so  greatly  increased  in 
length  since  that  work  was  completed. 

III. — PLANS  FOR  IMPROVING  THE  HARBOR. 

What  I  shall  propose  will  compensate,  in  measure,  in  covering  the  basin 
from  the  effects  of  the  prevailing  wind  just  in  proportion  as  we  may  take  away 
from  the  breakwater,  simply  by  an  increase  of  the  pier  S,  so  as  to  leave  the 
same  security  to  vessels  in  the  basin  as  there  now  is,  and  at  the  same  time  give 
us  more  extent  of  lee  for  vessels  on  north  side  of  S,  and  also,  at  the  same 
time,  more  space  between  the  breakwater  and  the  pier,  and  insure  a  third  ad- 
vantage besides,  which  will  consist  in  affording  more  section  of  channel  for 
drawing  the  water  through  to  feed  the  canal,  and,  consequently,  less  velocity  of 
currents  to  move  the  sand  into  the  mouth  of  the  harbor ;  or  it  will  insure  an 
equivalent  by  an  increased  effect  of  the  outflow  of  the  creek  in  its  efforts  to 
force  back  that  sand.  These  ideas  are  illustrated  on  sketch  G.  Draw  through 
any  point  p,  on  the  prolongation  of  S,  a  line  from  the  southwest,  the  oi- 
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rection  of  the  preyailiog  winds.     It  is  seen  tliis  line  cuts  off  a  portion  x  from 
the  breakwater,  which  will  be  found  firom  the  general  equation — 

from  which,  by  assigning  a  given  number  of  feet  to  d,  we  shall  find  the  corre- 
sponding values  in  feet  for  x. 

Build  up  a  good  substantial  12-inch  square  timber  and  rubble-stone  extension 
of  S,  say  for  a  length  d  of  600  feet,  we  shall  find  x  =  400  feet.  By  such  an 
extension  we  could,  therefore,  afford  to  cut  400  feet  off  from  the  south  end  of 
the  Erie  breakwater  without  any  material  injury  to  the  security  needed  in  the 
basin,  and  gain  all  of  these  advantages  stated.  If  d  is  made  300,  x  will  be- 
come 200  feet.  In  the  foregoing  formula  and  the  reasons  leading  to  it  is  the 
key  to  a  successful  and  positive  plan  for  the  improvement  of  this  harbor,  in  so 
far  as  the  wants  of  commerce  immediately  centring  at  Buffalo  are  concerned. 
It  will  be  perceived  that,  so  far  as  the  improvement  consists  merely  in  extending 
S,  I  concur  with  the  plan  upon  which  the  late  Major  Tardy  made  his  estimate, 
not,  however,  committing  myself  to  the  plan  in  respect  to  the  mode  of  construc- 
tion in  the  length  of  extension  he  estimated  for. 

The  plan  of  Major  Tardy  (referred  to  in  the  order  calling  for  my  views  in  case 
I  dissent)  I  find,  in  following  down  the  history  of  this  work,  is  the  same  as  that 
proposed  on  the  map  compiled  by  Captain  (now  Brevet  Brigadier  General) 
Woodruff,  in  1856,  which  carries  on  it  the  plan  proposed  on  a  map  of  a  survey 
under  Captain  Williams,  topographical  engineer;  as  far  back  as  1839;  and  it  was 
npon  that  plan  that  Major  Tardy  made  his  estimate,  which  plan  is  shown  on  map 
B,  and  contemplates  not  only  an  extension  of  S  by  2,160  feet,  but  also  the  con- 
Blraction  of  an  outer  breakwater  3,690  feet  long,  both  shown  in  blue  on  B,  (the 
breakwater  indicated  in  blue  dotted  on  D.)  This  outer  breakwater,  I  presume, 
was  intended  to  cover  the  harbor  so  as  to  give  room  for  refuge  in  comparatively 
tranquil  water  during  prevailing  storms.  From  this  location  for  the  breakwater  it 
is  easy  to  see  that  in  those  storms  the  proximity  of  its  southern  extremity  (575  feet) 
to  the  extension  of  the  pier,  if  both  were  constructed  to  the  extent  proposed 
in  that  plan,  would  produce  a  difficulty  precisely  similar  to  that  now  experienced 
in  consequence  of  the  Erie  basin  breakwater.  The  distance,  575  feet,  was  prob- 
ably thought,  in  1839,  to  have  been  ample  for  the  wearing  of  vessels  of  the  size 
then  engaged  in  the  commerce.  But  since  that  time  lake  vessels  have  made 
great  strides  in  dimensions.  Now  there  are  many  sail  vessels  on  the  lakes, 
little,  if  any,  short  of  300  feet  in  length,  including  bowsprit,  and  they  will  con- 
tinue to* increase  in  length.  Our  present  large  vessels  would  be  in  imminent  dan- 
ger in  attempting  to  enter  under  a  furious  southwester  with  a  passage  of  only  575 
feet.  It  should  be  at  least  900  feet,  or  three  times  the  length  of  vessel.  But 
an  opening  so  wide  as  this  would  cause  a  tremendous  swell  in  the  harbor,  under 
the  influence  of  the  prevailing  winds  and  at  the  very  time  when  the  breakwater 
would  be  most  needed.  Besides,  in  that  location  of  such  a  breakwater,  vessels 
under  those  storms  would  not  venture  to  run  down  and  come  up  around  its  north- 
em  extremity  to  obtain  a  lee  under  it. 

In  reading  over  Captain  Williams's  report,  as  well  as  that  of  Major  Tardy,  on 
this  proposed  breakwater,  I  find  cheapness  of  constniction  the  chief  argument 
for  its  adoption — an  argument,  in  my  judgment,  of  little  force,  unless  the  break- 
water, when  constructed,  would  answer  all  purposes. 

From  the  foregoing  objections  it  will  be  inferred  that  in  the  plan  of  extending 
the  light-house  pier,  S,  2,160  feet,  and  constracting  that  breakwater  for  an  extent 
of  3,690  feet,  as  represented  in  blue  on  map  B,  I  do  not  concur.  I  would  not  ex- 
tend S  (the  present  light-house  pier)  more  than  600  feet.  For  the  purpose  of 
refuge,  however,  a  breakwater,  B  2,  should  be  constructed,  and  is  seen  located  in 
bll  red  on  map  D,  its  northern  extremity,  leaving  an  openmg  of  1,500  feet  be- 
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tween  it  and  the  edge  of  the  shoal  where  red  hnoy  No.  2  stands,  and  having  a 
length  of  about  4,000  feet,  and  a  direction  at  an  angle  of  74^  with  the  direction 
of  tiie  most  violent  storms,  and  of  about  59^  with  the  direction  of  the  prevailing 
storms,  and  having  an  offing  of  about  2,000  feet  from  the  twenty-feet  curve  of 
soundings.  The  breakwater  would  stand  in  about  twenty- five  feet  depth  of 
water.  This  breakwater  to  be  constructed  in  the  best  manner,  with  timber 
cribs  having  compartments  filled  with  rubble  stone,  its  cross-section  to  rise 
with  a  batter  to  surface  of  water  and  then  vertically  six  feet  above  high  water, 
not  with  masonry,  but  with  12-inch  square  timber  superstructure,  filled  with 
stone  and  planked  over. 

It  will  be  seen  by  a  simple  inspection  of  the  map  that  vessels  under  the  most 
violent  storms  could  run  into  the  south  opening  and  immediately  come  to  anchor 
under  the  lee  of  this  breakwater,  or  make  the  harbor ;  and  that  they  could  easily 
run  down  under  prevailing  winds,  and  wear  up  between  the  northern  extremity 
and  the  shoal,  and  make  the  harbor. 

IV. — CONDITION   OF   EXISTING   PIERS   S   AND   N. 

Having  examined  these,  I  am  prepared  to  report  upon  their  condition  gene- 
rally. Captain  Tardy's  annual  report  of  1865  sets  forth  the  necessity  of  pro- 
tection and  repair,  and  considerable  has  since  been  done  under  his  direction  to 
this  end ;  much,  however,  remains  to  be  done,  and  as  much  of  the  money  we 
have  in  hand  as  will  be  necessary  should  be  applied  to  this  purpose  as  follows : 

1.  Protect  the  whole  foot  of  the  lake  slope  of  the  stone  pavement  of  the  pier 
S  by  a  close  row  of  piles,  and  forming  a  crib-work  interior  to  and  connected  with 
this  row  of  piles,  and  make  a  superstructure  of  timber  with  cross  ties,  and  fill 
with  rubble  stone  and  plank  over  all.  This  wooden  superstructure  to  be  upon 
the  plan  of  my  "pile  pier"  to  some  extent,  and  to  be  five  feet  above  the  surface 
of  the  water  and  twelve  feet  wide.  This  is  an  improvement  upon  the  mode  that 
was  being  followed  for  this  protection ;  what  has  been  done,  however,  will  work 
into  the  mode  now  proposed,  and  this,  if  well  constructed,  will  break  the  force 
of  the  sea  and  prevent  it  from  washing  out  the  stones  of  the  pavement  on  that 
side.  It  will  be  necessary  to  put  a  close  row  of  piles  in  several  places  along  on 
the  north  face  of  the  pier  where  the  old  piles  are  gone  and  attacks  have  much 
dilapidated  that  pier,  and  thus  prevent  further  destruction  on  that  side. 

2.  The  outer  portion  of  the  stone  superstructure  of  the  north  pier,  N,  has  been 
destroyed,  and  the  stones  tumbled  into  the  water.  This  should  be  rebuilt,  not 
with  masonry  as  before,  but  with  a  good  construction  of  timber  and  rubble  stone, 
with  clusters  of  spring  piles  at  the  head.  In  these  two  piers,  S  and  N,  we  have 
an  example  of  stone  superstructure,  now,  after  the  lapse  of  not  many  years, 
where  masonry,  such  as  it  was,  has  to  be  sustained  and  protected  by  a  wooden 
structure,  demonstrating  in  a  striking  degree  the  want  of  good  foresight  in 
building  a  superstructure  with  that  kind  of  masonry. 

The  late  Major  Tardy  gave  us  an  estimate  of  the  cost  of  a  concrete  masonry 
superstructure  similar  to  the  construction  of  S  for  his  proposed  extension  of  that 
pier,  and  also  for  his  proposed  breakwater,  (represented  by  A  and  B,  map  B.) 
and  made  it  amount  to  nearly  $290  per  running  foot  of  piering,  making  the  total 
cost  of  both  about  $1,697,000.  We  have  already  seen  the  results,  in  the  old  pier 
S,  of  a  shell  of  masonry  of  stones,  not  very  large,  laid  in  cement,  and  a  heart  of 
a  kind  of  concrete  filling.  No  such  masonry  can  withstand  the  shocks  and 
washing  of  the  sea,  the  displacement  of  the  stone  by  the  ftost,  nor  the  shocks  of 
vessels  against  it,  so  eflFectually  (experience  teaches  us)  as  a  well-constructed 
timber  and  rubble-stone  work.  The  interest  on  the  difference  between  the  first 
costs  of  the  two  modes  of  construction  would  far  more  than  keep  the  latter  in 
repair  forever.  Your  masonry,  to  withstand  such  causes  of  destruction,  must  be 
of  large,  flat  cut  stone,  dovetailed,  bonded,  dowelled,  clamped,  and  bolted  to- 
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gether.  I  have  directed  certain  measnrements  and  examinations  hy  boring  to 
be  made  and  returned  to  me  hy  Lieutenant  Colonel  Harwood,  my  aseistanti 
which  are  well  under  way.  When  I  receive  the  data  I  shall  be  able,  and  not 
before,  to  plan  the  work  and  estimate  the  ^M)8t  of  all  that  I  propose,  and  shall 
recommend  in  this  report,  for  the  government  to  do  for  this  harbor.  It  cannot 
amount  to  as  much  as  estimated  by  Captain  Tardy  for  the  plan  he  advocated. 

v.— CUT    TUBOUGH    FROM    LAKE    TO    BUFFALO    Cf^EBK    FOB    A    SHIP    PASSAGE 
CALLED   "SOUTH   PASSAGE.' 

Id  chapter  II,  of  this  report,  reference  is  made  to  jettees,  or  a  work  to  the 
soathward,  with  a  view  of  stopping  the  sand  accretion  back  of,  and  preventing 
it  &om  passing  around  the  end  of  3,  and  forming  a  deposit  in  tl^e  mouth  of  the 
harbor.  I  find  an  old  idea  now  revived  in  the  minds  of  many  intelligent  persons 
▼ho  have  been  long  acquainted  with  the  harbor  of  Buffalo,  that  a  passage  once 
properly  opened  in  the  place  indicated  by  C,  on  map  D,  would  be  a  decided 
advantage  to  the  harbor.  A  canal  there,  200  feet  wide,  with  pier  or  piers  pro- 
jecting into  the  lake  to  fifteen  feet  water,  which  would  require  the  pier  on  south 
side  to  be  450  feet  in  length,  would  allow  water  from  the  lake,  under  the  pre- 
vailing winds,  to  flow  freely  into  Buffalo  creek,  and  probably  improve  the  inner, 
and  give  more  force  of  outflow  to  the  creek  to  sweep  out  the  deposit  at  the  mouth 
of  the  present  harbor ;  if  the  canal  should  be  kept  open,  vessels  in  the  Buffalo 
trade  would  realize  greater  facility  for  ingress  into  and  egress  from  the  creek. 
I  do  not  think  such  a  work  would  be  attended  with  any  injurious  effect  upon 
the  present  harbor ;  on  the  contrary,  it  would,  for  some  years  to  come,  arrest  the 
sand  and  cause  the  accretion  to  form  back  of  the  south  pier  of  C,  until  in  time 
it  would  pass  around  the  end  of  that  pier  and  form  a  deposit  at  the  lake  mouth 
of  G  which  would  stop  that  channel  unless  artificial  dredgings  be  resorted  to, 
joat  as  it  is  now  required  to  remove  the  deposit  at  the  mouth  of  the  present 
harbor.  As  this  is  a  favorite  project  with  some,  and  probably  would  be  the 
subject  of  memorial  to  the  department  unless  considered  in  this  report,  I  have 
thought  it  advisable  to  touch  upon  the  subject,  reserving  any  report  of  the  cost 
and  precise  direction  of  the  work  until  further  data  be  obtained  to  make  the  esti- 
mate upon.  It  would  not  be  a  very  costly  work  in  comparison  to  the  benefit  it 
woald  be  to  the  interior  harbor.  Buffalo  creek  proper,  which  is  now  much 
crowded  and  restricted  in  room  for  vessels  to  wind,  is  certainly  a  question 
worthy  of  careful  consideration,  but  whether  it  is  a  work  to  be  done  by  the 
United  States  or  by  the  city  is  another  question,  upon  which  I  will  not  under- 
take herein  to  express  an  opinion.  It  will  be  time  enough  for  this  when  the 
data  which  has  been  ordered  to  be  obtained  shall  be  received. 

VL — BBCAPITULATION. 

It  will  be  seen  by  one  reading  of  the  whole  of  this  report  that  my  views  may 
be  summed  np  as  follows : 

1.  Repair  and  protect  the  existing  piers  S  and  N. 

2.  Extend  the  pier  S  by  300  to  600  feet. 

3.  Endeavor  to  get  the  State  of  New  York  to  allow  us  to  remove  200  to  400 
feet  of  the  south  end  of  Erie  basin  breakwater.  The  extension  of  S,  though  we 
are  refused  to  take  from  that  breakwater,  will  give  great  help  to  the  vessels 
seeking  a  lee  tinder  the  pier  to  make  the  entrance. 

4.  Constmct  the  breakwater  B^  on  map  D,  instead  of  the  one  estimated  for 
by  the  late  Major  Tardy. 

5.  Hake  a  report  in  full  upon  project  C  when  required. 

This  is  the  order,  in  my  opinion,  in  which  the  improvements  of  Buffalo 
haibor  should  be  carried  on.  As  soon  as  I  receive  from  the  department  an  ap- 
proval or  diaapproval  of  the  views  expressed  in  this  report,  I  shall  have  the 
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data  furnished  which  will  enable  me  to  form  the  plans  for  the  construction  and 
specifications  for  advertising  for  proposals.  I  do  not  wish  to  make  detail  plans, 
specifications,  and  estimates,  before  I  know  what  the  department  will  or  wUl  not 
approve  in  relation  to  the  general  project. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  Corps  of  Engineers,  Brevet  Major  General. 
Major  General  A.  A.  Humphreys, 

Chief  Engineer  United  States  Army, 


Abstract  of  amounts  fall  estimate  for  its  entire  and  per^nanent  completion  for 
each  work^  and  abstract  of  amounts  that  can  be  profitably  expended  in  the 
next  f  seal  year,  from  July  1.  1867,  to  June  30,  1868,  ^br  each  work. 


I 


Name  of  work. 


a  t«  v  Q 
Jo  §  fl  o. 


S  P  K  K  a 
a  A  -^  •    "0 


Sea-wall,  Buffalo 

Buffalo  harbor 

Dunkirk  harbor 

Erie  harbor 

Conneaut  harbor .' 

Ashtabula  harbor 

Grand  River  harbor 

Cleyeland  harbor 

Black  River  harbor 

Huron  harbor 

Vermillion  harbor 

Sandusky  City  harbor 

Sandusky  river  survey  and  improvement. 

Toledo  harbor 

Monroe  harbor 

St.  Clair  flats 

Saginaw  river 

Ausable  harbor 

St.  Mary's  river 


..N.  Y... 
...do.... 

...do 

.Penn... 
..Ohio... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 

...do 

...do.... 

...do 

.  ..do 

.Mich... 
...do.... 
...do.... 
...do.... 
...do.... 


$46,920  00 

48,584  00 

33,739  00 

t 10, 638  00 


t3,691  00 


6, 51 J  00 


34,967  00 


198,754  00 


19,367  00 
323,983  00 


$30,000  00 
150,000  00 
50,000  00 
.50,000  00 
38,000  00 
70,000  00 
22,000  00 
63,497  00 


25,000  00 

9,839  84 

30,000  00 

19,992  40 

35,435  38 

5,724  00 

250,000  00 

65.000  00 

50,000  00 

60,000  00 


*  Cannot  be  reported  until  I  get  all  the  data  for  making  the  working  plan  ^nd  estimate. 

t  This  does  not  include  the  8um  of  $35,000,  required  in  addition  if  the  harbor  should  be  improved  to  allow 
resselt  of  fourteen  feet  draught  to  enter,  as  per  my  report,  Ist  February,  1867. 

X  Besides  this,  there  will  have  to  be  appropriated  $%,623,  to  make  this  a  harbor  for  admission  and  departors 
of  vessels  drawing  fourteen  feet  water. 

§  The  amount  I  estimated  in  my  report  1st  of  February.  1867,  to  make  this  a  harbor  lb  allow  vessels  to  este 
and  depart  drawing  fourteen  feet  water,  was  #469.664.  No  appropriation  should  bo  expended  until  perfe« 
plans  can  be  made,  requiring  first  surveys  and  examinations. 


I  certify  this  to  be  a  true  abstract. 


T.  J.  CRAM. 
Colonel  of  Engineers^  Brevet  Major  General, 
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Abstract  of  contract  Jbr  each  class  of  materials  or  labor  Jor  each  taork. 


Name  of  work. 


Name  of  contractor  and  what  he  contracts  for. 


Sea-wall,  Buffalo. ...N.  Y... 

Buffalo  harbor do 

Dunkirk  harbor do — 

Erie  harbor Penn.. 


C  onneaut  harbor Ohio . . 

Ash  tabula  harbor do  — 

Grand  Riyer  harbor  . .  do 

Cleveland  harbor do — 


Black  River  harbor  . .  do 

Huron  harbor do 

Vermillion  harbor do 

Sandusky  City  harbor  .do 

Sandusky  river  survey  and 
improvement Ohio... 

Toledo  harbor do 

Monroe  harbor Mich . . . 

St.  Clair  flats do.... 


Saginaw  river do 

Ausable  harbor do 

St.  Mary's  river do 


Not  yet  under  contract 
Not  yet  under  contract 
Alex.  McDonell,  for  furnishing  wood  and  stone  material,  and 

for  doing  all  work;  R.  Nelson  Gere,  all  iron  materials. 
Brooks  &  Adams,  for  all  timber ;  James  Loveday,  for  all  iron ; 

Vincent  Sl  King,  for  stone  and  piles,  and  for  doing  all  work 

on  piers  ;  Lee  &  Dunbar,  for  dredging  bars. 
Kenneth  McKenzie,  for  all  timber  and  stone,  and  for  doing 

all  work  on  repiurs  of  old  piers ;  James  Loveday,  for  iron 

materials. 
Kenneth  McKenzie,  for  all  timber  and  stone,  and  for  doing 

all  work  on  repairs  of  old  piers ;  James  Loveday,  for  iron 

materials. 
J.  £.  &  D.  E.  Bailey,  for  piles,  stone,  spikes,  and  doing  all 

work ;  Brooks  &  Adams,  for  timber ;  James  Loveday,  for 

iron  materials. 
J.  E.  &,  D.  E.  Bailey,  for  furnishing  stcne  and  doing  all  work; 

Patrick  Smith,  for  piles ;  J.  Dwight,  Palmer  &  Wright, 

timber;  James  Loveday,  iron. 
Not  under  contract 
W.  H.  Mott,  for  all  work ;'  F.  D.  Ketchum,  stone,  spikes,  and 

timber ;  Brooks  &  Adams,  timber ;  Jas.  Loveday,  iron. 
W.  NicoU,  for  all  work ;  Standart  &  Richardson,  timber ;  F. 

D.  Ketchum,  stone  and  spikes ;  James  Loveday,  iron. 
Thomas  Dunbar  &.  Co.,  for  all  dredging. 

Thomas  Dunbar  &.  Co.,  for  dredging  improvement ;  survey- 
ing not  done  by  contract. 

Thomas  Dunbar  &.  Co.,  for  all  dredging. 

W.  H.  Mott,  for  all  work ;  J.  M.  Sterling,  all  timber,  iron, 
spikes,  and  stone. 

John  Brown,  for  all  work,  and  furnish  all  wood  materials . 
Moses  Hill,  all  iron  materials  for  improvement  straight  ship 
canal. 

John  Brown  &  Co.,  for  dredging. 

Carkin  &.  Kimball,  for  all  wood  and  iron  materials ; 1 

work  for  putting  in  the  niers,  stone,  and  dredging. 

John  Brown  &  Co. ,  for  dreclging  middle  channel,  Lake  George. 


I  certtfy  this  to  be  a  true  abstract. 


T.  J.  CRAM, 
Colonel  of  Engineers^  Brevet  Major  GenenL 
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Abstract  of  contracts  for  each  work,  with  names  of  contractors. 


Name  of  work. 


Names  of  contractors. 


Sea-wall,  Baflalo  ...N.  Y  . 

Buffalo  harbor do... 

Dankirk  harbor do. . . 

Erie  harbor Penn. . 


Conneant  harbor Ohio . . . 

Ashtabula  harbor do 

Grand  River  harbor  . .  do 

Cleveland  harbor do 


Black  Rirer  harbor  . .  do . 
Huron  harbor do . 


Termillion  harbor do . . . 


Sandusky  City  harbor .  do 

Sandusky  river  survey  and 

improvement Ohio . . . 

Toledo  harbor do 

Monroe  harbor Mich. . . 

St  Clair  flats do.... 

Saginaw  river do 

Ausable  harbor do 

St.Mary*8  river do 


Not  under  contract. 

Not  under  contract. 

Alex.  McDonell,  Hamilton,  C.  W. ;  R.  Nelson  Gere,  Syra- 
cuse, N.  Y. 

Brooks  &  Adams,  Detroit,  Mich. ;  James  Loved  ay,  Cleve 
land,  Ohio ;  Vincent  &  King,  Erie,  Penn. ;  Lee  &  Dunbar 
Buffalo,  N.  Y. 

Kenneth  McKenzie,  Ashtabula,  Ohio ;  James  Loveday,  Cleve- 
land, Ohio. 

Kenneth  McKenzie,  Ashtabula,  Ohio ;  James  Loveday,  Cleve- 
land, Ohio. 

J.  £.  &  D.  E.  Bailey,  Painsville,  Ohio ;  Brooks  &  Adams, 
Detroit,  Mich.;  James  Loveday,  Cleveland,  Ohio. 

J.  E.  &  D.  E.  Bailey,  Painsville,  Ohio ;  Patrick  Smith,  J. 
Dwight,  Palmer  &  Wright,  and  Jas.  Loveday,  Cleveland, 
Ohio. 

Not  under  contract. 

W.  H.  Mott,  Detroit,  Mich. ;  F.  D.  Ketchum,  Huron,  Ohio ; 
Brooks  &  Adams,  Detroit,  Mich. ;  James  Loveday,  Cleve- 
land, Ohio. 

W.  Nicoll,  Detroit  Mich. ;  Standart  &  Richardson,  Cleveland, 
Ohio ;  F.  D.  Ketchum,  Huron,  Ohio ;  Jas.  Loveday,  Cleve- 
land, Ohio. 

Thomas  Dunbar  &  Co.,  Toledo,  Ohio. 

Do.  do. 

Do.  do. 

W.  H.  Mott,  Detroit,  Mich. ;  J.  M.  Steriine,  Monroe,  Mich. 
John  Brown,  Thorold,  C.  W. ;  Moses  Hill,  Cleveland,  Ohio. 
John  Brown  &  Co.,  Thorold,  C.  W. 
Parkin  &4^imball.  East  Saginaw,  Mich. 
John  Brown  &  Co.,  Thorold,  C.  W. 


I  certify  this  to  be  a  true  abstract. 


T.  J.  CRAM, 
Colonel  of  Enginurs,  Brevet  Major  General. 


,       APPENDIX  C. 

U.  8.  EiNGiNBER  Opficb,  Oswbgo,  N.  Y., 

August  29, 1867. 
Sir  :  T  have  the  honor  to  transmit  herewith  my  report  of  progress  upon  the 
works  of  harbor  improvement  in  my  charge  daring  the  year  ending  June  30, 
1867.  I  also  report,  as  far  as  practicable,  upon  the  works  placed  in  my  charge 
^B  last  spring,  upon  which  little  has  yet  been  done,  partly  because  the  plans 
liave  only  recently  been  determined  upon,  and  partly  from  the  obstacles  which 
the  provisions  of  the  acts  of  June  23,  1866,  and  March  2,  1867,  place  in  the 
way  of  executive  officers,  and  which |)rovisions,  instead  of  facilitating  the  speedy, 
economical,  and  proper  execution  of  the  works,  have,  in  my  opinion,  just  the 
opposite  effect. 

Very  respectfully,  sir,  your  obedient  servant, 

C.  E.  BLUNT, 
Lieutenant  Colonel  of  Engineers,  Brevet  Colonel  U.  S.  A. 
Major  General  A.  A.  Humphreys, 

Chief  Engineer  United  States  Army, 
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IMPROVING  HARBOR  OF  BURLINGTON,  VERMONT. 

The  appropriation  made  under  this  title  by  the  act  of  March  2,  1867,  was 
$80,000.  The  appropriation  of  the  previous  year  was  $27,672  20  for  exten- 
sion and  repair  of  breakwater  at  Burlington,  Vermont.  A  special  board  of  en» 
gineers  visited  Burlington  in  June,  1867,  and  recommended  the  extension  north- 
wardly of  the  present  breakwater,  in  a  direction  nearly  parallel  to  the  shore 
line,  with  a  rectangular  cross  section  of  30'  width  and  rising  2'  above  extreme 
high  water ;  the  depth  at  low  water  along  this  line  being  about  30'.  An  ad- 
ditional length  of  1,500'  is  desirable,  and  the  estimate  of  amount  needed  for 
completion  ($333,442)  is  based  upon  this  length.  The  amount  now  available 
will,  it  is  hoped,  be  sufficient  to  build  a  length  of  450'.  The  project  of  the 
board  of  engineers  having  been  approved  by  the  engineer  department,  pro- 
posals have  been  invited  and  contracts  entered  into,  and  it  is  hoped  that  some 
progress  can  be  made  in  the  work  during  the  present  season. 

It  has  not  been  practicable  to  procure,  in  time  for  this  report,  the  exact  com- 
mercial statistics  of  Burlington  for  the  last  fiscal  year,  but  it  is  estimated  that 
the  quantity  of  lumber  received  was  about  100,000,000  feet, board  measure; 
the  gold  value  of  the  principal  imports  $1,000,000  ;  and  the  amount  of  tonnage 
averaging  about  350,000.  Burlington  is  a  port  of  entry,  in  the  district  of  Ver- 
mont, fifty  miles  distant  from  Fort  Montgomery,  New  York. 

There  are  two  beacon-lights  upon  the  present  breakwater,  the  northern  of 
which  must  be  removed  to  the  extremity  of  the  extension. 

If  the  extension  of  the  breakwater  is  to  be  further  prosecuted  until  completed, 
it  is  very  desirable  that  the  work  should  go  on  continuously,  and  an  appropria- 
tion of  $100,000  could  be  profitably  expended  during  the  year  ending  June  30, 
1869,  provided  the  restrictions  imposed  by  the  present  law  are  removed  and 
some  discretion  allowed  the  engineer  officer  in  charge.  It  is  believed  that  these 
restrictions  are  entirely  inconsistent  both  with  the  economical  and  proper  execu- 
tion of  public  works  of  this  nature. 

Abstracts  of  proposals  and  contracts  are  sent  herewith. 

IMPROVING  HARBOR  OP  PLATTSBURG,   NEW  YORK. 

The  appropriation  of  $26,000  made  for  this  purpose  by  the  act  of  March  2, 
1867,  being  based  upon  the  estimate  of  Brevet  Brigadier  General  Reese,  for  the 
repairs  of  the  breakwater  only^  contracts  have  been  made  for  that  purpose,  and 
it  is  hoped  that  the  work  will  be  well  advanced  before  the  close  of  navigation. 
It  being  found  upon  examination,  however,  that  the  width  of  the  renewed  super- 
structure could  be  somewhat  reduced,  without  disadvantage,  so  that  no  new 
stone  would  be  needed,  it  is  probable  that  a  small  balance  will  remain  after  these 
repairs  are  executed.  This  balance,  with  an  additional  grant,  should,  it  is  be- 
lieved, be  applied  in  the  removal  by  dredging  of  a  shoal  lying  between  the 
wharves  and  the  breakwater,  which  is  a  great  obstruction  to  navigation. 

A  series  of  soundings  were  made  by  Brevet  Major  Allen,  in  January,  1867, 
and  a  report  with  maps  sent  to  the  engineer  department.  In  this  report  dredg- 
ing was  recommended,  the  estimated  cost,  (based  upon  a  depth  of  thirteen 
feet  at  low  water)  being  $84,326  50,  but  it  is  believed  that,  upon  this  basis  of 
dredging  contracts  made  for  other  harbors  this  year,  the  quantity  necessary  to 
he  removed  will  require  an  appropriation  of  only  $20,000,  besides  the  balance 
of  $2,000  or  $3,000  which  may  remain  of  the  last  one.  Plattsburg  is  a  port 
of  entry,  in  the  northern  New  York  district.  There  are  two  light-houses  on  the 
breakwater.  The  nearest  fort  is  Montgomery,  at  Rouse's  Point,  twenty  miles 
distant. 

It  has  not  been  practicable  to  procure  this  year's  commercial  statistics,  bat  a 
good  idea  of  the  business  of  the  place,  and  of  the  improvement  required,  is 
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given  ill  the  following  quotation  from  a  printed  petition  to  Gongi-ess,  dated 
February,  1866  : 

"The  harbor  of  this  place  ia  the  best  harbor  of  any  extent  or  importance  on 
the  west  side  of  the  lake,  being  protected  on  the  west,  north,  and  east  by  the 
shores  of  Cumberland  bay,  and  on  the  south  by  the  breakwater.  As  early  as 
1812,  Plattsburg  was,  and  still  continues  to  be,  a  military  post  of  the  general 
goveminent.  The  government  have  erected  extensive  barracks^and  quarters  for 
militaiy  purposes  upon  their  own  ground  next  south  of  the  wharves  andr  bor- 
dering upon  the  lake.  This  military  post,  as  early  as  1820,  was  connected  with 
Saekett's  harbor,  on  Lake  Ontario,  by  a  military  turnpike,  with  a  view  to  the 
piotectiou  and  defence  of  the  frontier. 

"The  government  also,  in  1838-^9,  erected  a  breakwater  855  feet  long  by  41 
wide,  of  timber  and  stone,  at  a  proper  distance  south  of  the  wharves,  to  pro- 
tect the  harbor  against  south  winds,  whieh  are  the  prevailing  and  strongest 
winds  upon  the  lake,  and  the  only  ones  to  which  the  harbor  is  exposed.  By 
the  erection  of  the  breakwater  this  harbor  was  rendered  secure  to  vessels  while 
loading  and  unloading  at  all  times. 

**  The  government  grounds  lie  immediately  south  of  the  harbor,  the  banks  of 
which  are  high  and  steep,  and  are  composed  of  sand,  loam  and  clay.  The  banks 
between  the  wharves  and  the  government  grounds,  owned  by  individuals,  are 
protected  by  a  crib  work  of  stone  and  timber ;  but  the  banks  of  the  government 
grounds,  being  unprotected  and  exposed  to  the  waters  of  the  lake,  have  washed 
away  to  considerable  extent  within  the  last  ten  years.  The  materials  thus  de- 
tached from  the  banks  have  washed  down  into  the  harbor  below  the  breakwater 
and  formed  a  sand-bar  across  the  channel  and  in  front  of  the  south  wharf,  and 
been  deposited  generally  over  the  entire  harbor  and  along  both  wharves  to  such 
an  extent  as  seriously  to  interfere  with  navigation  in  times  of  low  water. 

"  The  sand-bank  amounts  to  a  total  obstruction  of  the  channel  for  150  feet 
in  front  of  the  south  wharf.  The  depth  of  water  in  1839,  when  the  breakwater 
was  built,  was  from  ten  to  fifteen  feet  on  the  present  location  of  the  sand-bank. 
The  average  depth  of  water  upon  the  sand-bank  is  now  but  two  feet,  and  during 
low  water  in  summer  and  fall  the  sand-bank  is  scarcely  covered. 

"  The  breakwater  seems  to  have  been  located  upon  the  assumption  that  the 
channel  would  remain  or  be  kept  clear  and  unobstructed.  It  will  be  seen  by 
reference  to  the  maps  that  the  former  course  of  steamboats  and  vessels,  till 
within  a  few  years,  was  in  a  direct  line  from  and  to  the  wharves  past  the  west 
end  of  the  breakwater.  But  since  the  formation  of  the  sand -bank  aforesaid 
which  now  extends  into  the  harbor  150  feet  east  of  the  south  wharf,  vessels 
arriving  from  and  departing  for  the  south  are  compelled  to  make  a  circuit  around 
the  sand-bank,  which  is  accomplished  with  danger,  difficulty  and  delay,  in  dark 
nights,  and  with  unfavorable  winds.  The  harbor  is  no  less  important  to  the 
commerce  of  the  lake  and  no  less  national  in  its  character  at  the  present  time 
than  in  1839,  when  government  built  the  breakwater.  The  following  items  of 
export  from  this  port  during  the  past  season  of  navigation  will  give  some  idea, 
(though  imperfect,)  of  the  extent  aad  amount  of  exports  therefrom,  being 
wholly  the  productions  of  this  country,  to  wit  : 

Iron  in  blooms  and  other  forms,  pounds 9,204,752 

Nails,  29,000  kegs,  pounds w . . .  2,900,000 

Starch,  1.786  barrels,  1,753  bags,  230  casks,  pounds 789,800 

Flour,  barrels  7,516 

Provender,  pounds 1,026,822 

Lumber,  pieces 2,443,906 

Shingles , 4,087,000 

BanSs  of  heading 11,448 

Barley,  pounds 4,201,105 

0at8,  pounds 4,879,696 
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"  During  the  season  of  navigation  two  large  steamers  arrive  daily  at  evening, 
and  most  of  tlie  season  after  dark,  en  route  for  Whitehall  and  Rouse's  Point, 
and  in  consequence  of  the  sand-bar  their  landing  and  departure  are  effected 
with  difficulty  and  delay.  During  a  portion  of  the  past  season,  for  want  of 
water,  these  boats  were  compelled  to  leave  passengers  and  freight,  and  receive 
the  same  at  the  northern  comer  of  the  railroad  wharf,  and  at  times  were  unable 
to  effect  a  landing  at  any  point.  There  is  also  a  daily  line  by  steamboat,  be- 
tween this  port  and  Wliitehall,  from  early  in  the  spring  till  late  in  the  fall. 
There  are  four  other  steamers  and  two  propellers  on  the  lake,  whose  busi- 
ness is  carrying  freight  and  towing  canal  boats  and  barges  to  and  from 
Whitehall  and  Rouse's  Point.  These  steamers  arrive  and  depart  at  least  four 
times  a  week,  receiving  and  discharging  freight  of  various  kinds,  and  each  gen- 
erally have  in  tow  from  six  to  twenty  canal  boats  and  barges.  There  is  also  a 
daily  ferry  by  steamboat  between  Plattsburg  and  Burlington  during  the  season. 
This  port  is  the  terminus  of  the  Plattsburg  and  Montreal  railroad,  which  brings 
to  it  a  large  amount  of  exports  to  be  transported  through  the  lake  to  market, 
and  conveys  back  merchandise  to  persons  and  places  along  the  line  of  the  road. 
It  is  also  the  terminus  of  a  plank  road  leading  to  Clinton  prison  and  up  to  the 
Saranac  river  into  the  timber  and  iron  regions.  The  village  of  Plattsburg  con- 
tains a  population  of  over  four  thousand  persons,  and  not  only  the  inhabitants 
of  this  village,  but  the  whole  country  back  for  about  thirty  miles,  are  tahoUp 
supplied  with  merchandise,  and  partly  with  provisions,  through  this  port.  The 
population  thus  supplied  is  about  twenty  thousand." 

An  appropriation  of  $20,000  is  asked  for  the  next  fiscal  yea^  ;  this  sum  is 
believed  sufficient  for  the  completion  of  the  improvement.  The  prevention  of 
further  injury  by  the  construction  of  crib  work  along  the  shore  on  the  public 
land  is  a  separate  matter;  this  would  probably  requure  $10,000  more. 

Abstracts  of  proposals  and  contracts  are  sent  herewith. 

IMPROVEMENT  OF  OGDENSBURG  HARBOR,  NEW  VORK. 

This  harbor  was  examined  in  June,  1867,  by  a  special  board  of  engineers, 
who  considered  the  projects  of  improvement  submitted  by  Brevet  Brigadier 
General  Reese,  corps  of  engineers.  These  projects  embraced  the  construction 
of  piers  for  the  confinement  of  the  current  of  the  Oswegatchie  river,  as  well 
as  dredging  in  various  portions  of  the  harbor.  The  report  of  the  board, 
which  was  approved  by  the  engineer  department,  recommended  the  expenditure 
of  the  appropriation  ($40,000)  in  dredging,  exclusively,  in  various  portions  of 
the  harbor  and  channels.  It  is  believed  that  the  amount  available  is  sufficient, 
and  no  further  appropriation  would  be  needed  for  several  years,  the  rate  of  de- 
posit not  being  very  rapid.  The  contract  has  been  made,  and  it  is  hoped  that 
considerable  work  will  be  done  before  the  close  of  the  present  season. 

Ogdensburg  is  a  port  of  entry  in  the  district  of  Oswegatchie,  New  York.  It 
has  a  harbor  light.  The  town  is  equidistant  (120  miles)  from  two  forts,  Mont- 
gomery, at  Rouse's  Point,  and  Ontario,  at  Oswego. 

The  commercial  statistics  of  the  year  could  not  be  obtained  in  time  for  this 
report.  The  town  is  the  centre  of  a  large  and  increasing  business,  which  will 
be  greatly  facilitated  by  the  dredging  proposed. 

Abstract  of  proposals  and  contracts  are  sent  herewith. 

IMPROVEMENT  OF  OSWEGO  HARBOR,  NEW  YORK. 

The  operations  for  this  object  have  been  the  repair  of  the  United  States  pier 
and  dredging. 

Contracts  (which  were  reported  last  year)  have  been  made  for  the  materials 
and  labor  required  to  keep  the  pier  in  order  up  to  the  close  of  the  season  of  1868. 

The  dredging,  which  was  carried  on  under  a  per  diem  contract  up  to  Jane, 
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1867,  lias  resulted  in  opening  for  vessels  a  considerable  portion  of  the  harbor 
along  the  western  end  of  the  pier  and  vicinity. 

The  contract  for  dredging  under  the  new  appropriation  has  been  made  on 
terms  somewhat  more  favorable  than  the  last,  and  it  is  expected  that  consider- 
able work  can  be  done  this  season.  The  amount  expended  up  to  June  30, 1867, 
was  for  dredging,  $29,451  50;  materials  and  labor  on  pier,  $5,517  14;  contin- 
gencies, $736  56. 

As  reported  last  year  the  repairs  of  the  old  pier  must  be  made  every  year, 
whenever  damages  are  caused  by  heavy  gales  and  by  the  action  of  ice.  The 
dredging,  too,  (though  more  will  be  done  with  the  available  funds  than*  was  an- 
ticipated,) should  be  continued.  For  these  objects  an  additional  appropriation 
of  825.000  is  needed  for  the  next  fiscal  year. 

It  is  believed  that  should  this  sum  be  granted  no  further  dredging  will  be 
needed  for  several  years,  or  until  causes  steadily  in  action  shall  have  resulted 
in  a  further  accumulation  of  material  requiring  removal. 

But,  as  the  damage  to  the  old  wooden  pier  is  constant,  an  annual  expenditure 
for  its  repair  and  re-enforcement  will  be  necessary.  This  annual  expenditure  is 
estimated  at  $12,000. 

A  suggestion  has  been  made,  by  various  persons  interested,  that  the  present 
light-house  pier  should  be  extended  northwardly  into  the  lake  some  four  hundred 
or  five  hundred  feet,  the  object  being  to  cut  off  the  reflected  action  of  the  waves 
from  the  eastward,  inside  the  harbor.  This  object  is  undoubtedly  desirable,  and 
I  should  recommend  the  construction  of  the  suggested  pier  (which  would  cost 
al>oat  850,000)  were  it  not  that  I  think  it  would  be  found  very  much  in  the 
way,  and  possibly  have  to  be  removed  should  the  harbor  ever  be  enlarged  by 
the  construction  of  anew  United  States  pier  further  out  in  the  lake,  in  place  of  the 
present  one.  The  harbor  accommodations  are  even  now  very  cramped  for  the 
business  of  the  place,  and  would  prove  altogether  inadequate  should  that  business 
increase,  as  it  is  believed  it  will,  so  that  a  new  harbor  pier  will  probably  become 
necessary  before  many  years. 

The  complete  business  statistics  of  th6  city  for  the  last  fiscal  year  could  not 
be  obtained  in  time  for  this  report ;  the  value  of  the  exports,  however,  during 
the  period,  was  $1,079,320. 

The  place  is  the  centre  of  a  very  large  commerce  by  lake,  railroad,  and  canal, 
principally  in  grain,  breadstuffs,  and  lumber,  and  it  is  important  that  the  harbor 
ebonld  be  maintained  in  adequate  condition  for  this  object  and  as  a  harbor  of 
refuge. 

Oswego  is  a  port  of  entry.  There  is  a  stone  light-house  on  the  United 
States  pier,  and  Fort  Ontario  is  on  the  east  side  of  the  river,  within  the  city 
limits. 

The  abstracts  of  contracts,  &c.,  required  by  law,  accompany  this  report. 

IMPROVRMBNT  OF  LITTLB   SODUS   HARBOR,  NEW   YORK. 

Contracts  were  made  (and  reported)  last  fall  for  the  improvement  needed  in 
this  harbor,  as  far  as  the  first  appropriation  would  permit.  Under  these  con- 
tracts work  was  commenced  in  the  spring,  and  is  still  progressing,  though 
not  as  rapidly  as  was  hoped,  owing  to  aelays  on  the  part  of  the  principal  con- 
tractor, which  have  not  been  quite  satisfactorily  accounted  for. 

Up  to  the  30th  of  June  two  cribs,  each  thirty  feet  in  length,  had  been  sunk, 
and  seven  others  were  in  progress.  A  considerable  quantity  of  timber  was 
also  on  hand. 

The  dredgingunachines  had  deepened  the  channel  to  twelve  feet,  low  water, 
for  a  width  of  about  eighty  feet  and  length  of  about  four  hundred  feet.  These 
operations  are  still  going  on ;  and  it  is  hoped  that  by  the  close  of  the  season  a 
length  of  pier  of  four  hundred  and  fifty  feet  will  be  completed,  and  a  practicable, 
though  narrow,  channel  dredged  throughout  to  twelve  feet  at  low  water. 
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The  project  of  improvement  reported  last  year  contemplated  the  extension  of 
the  west  pier  to  about  1,300  feet  in  length,  the  construction  of  a  short  east  pier, 
and  the  dredging  of  the  channel  between  them.  Besides  this,  it  was  thought 
necessary  to  close  the  opening,  about  one  thousand  feet  in  length,  between  the 
west  pier  and  the  shore.     This  closure  is  still  considered  necessary. 

The  appropriation  of  $50,000  made  last  spring  will  be  expended  in  these 
operations,  and  it  is  estimated  that  an  additional  sum  of  $25,000  will  suffice  for 
tne  entire  completion  of  all  that  is  needed.  This  completion  is,  however,  not 
permanent,  as  the  piers  are  of  wood  and  must  decay,  and  the  channel  will  very 
probably  fill  up  to  a  certain  extent,  but  it  is  not  probable  that  any  further 
expenditures  will  be  necessary  for  eight  or  ten  years. 

The  harbor  is  in  the  collection  district  of  Oswego,  which  is  the  nearest  port 
of  entry,  (sixteen  miles,)  and  where  the  nearest  light-house  and  fort  (Oatario) 
are  situated.  Its  business  and  commerce  are  now  quite  important,  though  great 
results  are  anticipated  by  the  inhabitants  from  the  opening  of  the  harbor  and 
the  construction  of  a  railroad  connecting  with  the  New  York  Central.  There 
is  no  doubt  of  its  value  as  a  harbor  of  refuge. 

A  new  contract  for  dredging  by  the  yard  has  been  made,  and  will  go  into 
effect  upon  the  close  of  the  previous  one.  Nothing  had  been  paid  out  up  to 
June  30,  except  for  contingencies,  ($185  28.) 

The  abstracts  of  proposals,  &c.,  required  by  law,  are  transmitted  herewith. 

IMPROVEMENT  OP   BIO   SODUS   HARBOR,  NEW  YORK. 

Contracts  were  made  and  reported  last  fall  for  the  improvements  needed  in 
this  harbor,  as  far  as  the  first  appropriation  would  permit  Under  these  con- 
tracts work  was  commenced  in  the  spring  and  is  still  progressing,  though  not 
as  rapidly  as  was  hoped,  owing  to  delays  on  the  part  of  tl^e  principal  contractor, 
which  have  not  been  quite  satisfactorily  accounted  for. 

Up  to  the  30th  of  June  about  400  feet  of  the  west  pier  had  been  rebuilt  np 
to  low-water  mark,  and  a  considerable  quantity  of  timoer  for  further  work  had 
arrived.  The  dredging  machines  had  cut  off  the  point  of  the  spit,  just  inside 
the  entrance,  down  to  eight  feet  depth.  These  operations  are  still  going  on,  and 
it  is  hoped  that  by  the  close  of  the  season  a  length  of  pier  of  800  feet  will  be 
rebuilt  and  a  practicable,  though  narrow,  channel  dredged  throughout. 

The  project  of  improvement  reported  last  year  contemplated  the  rebuilding 
of  the  entire  west  pier,  with  a  head  adapted  to  a  beacon  light.  The  sum  now 
available  is  believed  to  be  sufficient  for  these  and  all  other  objects  for  the  im- 
provement of  this  harbor,  and  no  further  appropriation  is  asked  for.  In  the 
course  of  eight  or  ten  years,  however,  the  pier,  being  of  wood,  may  need  repairs, 
and  further  accumulations  of  materials  may  require  additional  dredging. 

This  harbor  is  in  the  collection  district  of  Oswego,  which  is  the  nearest  port 
of  entry,  thirty  miles  distant,  and  where  the  nearest  fort  (Ontario)  is  situated. 
There  is  a  light^house  at  the  entrance. 

The  business  and  commerce  of  the  place  are  now  quite  insignificant,  though 
great  results  are  anticipated  by  the  inhabitants  from  the  opening  of  the  harbor 
and  the  construction  of  a  railroad  connecting  with  the  New  York  Central. 
There  is  no  doubt  of  its  value  as  a  harbor  of  refuge. 

A  new  contract  for  dredging  by  the  yard  has  been  made,  and* will  go  into 
effect  upon  the  close  of  the  previous  one.  There  was  expended  up  to  June  30, 
$2,215,  35  for  dredging  and  $550  58  for  contingencies. 

Abstract  of  proposals  and  contracts  are  sent  herewith. 

SURVEY   AND   EXAMINATION   OP   PULTNEYVILLB,  NEW  YORK. 

These  were  made  during  the  month  of  June,  1867,  and  a  tracing  showing  the 
result  of  the  former  is  transmitted  herewith. 
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There  is  now  no  harbor  worthy  of  the  name,  and,  as  at  other  points  on  the 
lake,  piers  and  dredging  must  be  resorted  to  if  one  is  desired.  These  piers  (an 
east  pier  850  feet  long  and  a  west  pier  900  feet  long)  would  cost  $68,238  44,  and 
32,000  cubic  jards  of  dredging,  at  fifty  cents,  $16,000 ;  to  which  add  contingencies 
of  all  kinds,  $2,761  56;  total  cost  of  improvement,  $87,000 ;  which  might  be 
granted  in  two  consecutive  equal  appropriations. 

The  information  obtained  in  relation  to  this  place  may  be  conveniently  given 
in  the  form  of  extracts  from  a  report  made  to  me  by  my  assistant,  Brevet  Major 
C.  J.  Allen,  captain  corps  of  engineers,  and  from  letters  from  persons  interested. 

Major  Allen  reports :  "  The  village  of  Pultney ville  claims  a  population  of 
between  four  hundred  and  four  hundred  and  fifty.  It  contains  two  stores,  one 
hotel,  one  planing  mill,  one  tannery,  (not  in  operation,)  a  custom-house,  and 
post  office. 

"The  receipts  from  customs  last  year  amounted  to  (in  gold)  $1,500.  About 
700,000  feet  (board  measure)  of  lumber  imported  last  year,  (from  the  Ganadas,) 
and  a  few  horses.  Six  vessels,  averaging  100  tons  burden,  are  owned  in  the 
village.  About  fifteen  vessels  (same  draught)  enter  and  depart  from  the  port 
annually.  A  daily  line  of  steamers  touches  at  the  place  during  the  season  of 
pleasure  travel,  en  route  from  Lewiston  to  Montreal.  There  is  nothing  that  can 
strictly  be  called  a  harbor.  Several  small  cribs  and  one  long  wharf  jut  out  boldly 
into  the  lake,  and  are  perfectly  inaccessible  to  boats  in  anything  like  a  rough 
sea. 

"A  small  stream,  called  Salmon  creek,  I  think,  sluggish  and  discolored,  and 
averaging  say  thirty-five  feet  in  width,  extends  from  the  planing  mill  to  the  lake, 
for  which  distance  it  is  said  to  be  navigable  for  vessels  drawing  seven  feet  of 
▼ater.  Beyond  the  bridge  it  extends,  perhaps,  three  or  four  miles  up  the  country, 
bnt  has  barely  water  enough  to  float  a  fishing  smack. 

"The  banks  of  the  stream  are  not  liable  to  be  washed  by  freshets,  so  that  no 
obstructions  at  the  mouth  are  to  be  feared  from  this  source.  Between  the  mill 
and  the  lake  the  stream  winds  through  a  swamp  of  muck,  sand,  gravel,  and 
swamp  grass  ;  a  very  narrow  entrance  only  is  left  for  vessels,  a  bar  having  choked 
np  the  former  entrance,  attributable,  I  think,  to  sand  carried  up  by  northwest 
winds. 

"To  form  a  harbor,  then,  (there  being  no  natural  harbor  there,)  will  require, 
first,  the  excavation  of  all  that  part  contained  within  the  irregular  polygon  (A, 
B,  C,  D,  F — see  sketch;)  and  secondly,  the  construction  of  two  piers  or  jettees 
occupying  about  the  position  indicated  in  the  drawing." 

It  is  claimed  that  a  railroad  is  to  be  run  from  Oanandaigua  to  Pultneyville 
conditionally  upon  these  piers  being  built  by  the  government. 

"The  nearest  place  of  importance  is  Palmyra,  upon  the  line  of  the  New  York 
Central  railroad.  A  line  of  stages  is  the  only  means  of  communication  between 
the  two  places  at  present. 

"There  is  a  blast  furnace  within  three  or  four  miles  of  Pultneyville,  working 
ore  obtained  from  beds  in  that  vicinity,  and  which  may  be  removed  to  Pultney- 
ville if  the  harbor  is  rebuilt. 

"  Some  fanning  produce  is  exported,  one  item  of  which,  some  forty  thousand 
bushels  of  apples  annually,  may  be  mentioned.  Land  sells  for  about  one  hun- 
dred dollars  per  acre. ' 

8.  C.  Ouyler,  esq.,  United  States  deputy  collector  at  Pultneyville,  writes  as 
follows  to  my  civil  assistant,  James  S.  Lawrence,  esq. : 

"The  yearly  trade  at  this  port,  foreign  and  domestic,  is  over  $100,000,  con- 
siBting  of  grain,  lumber,  and  fruit. 

"  The  arrivals  of  schooners  and  steamers  were  last  year  eight-five  in  number ; 
aggregate  tonnage  45,000.  ranging  from  twenty  ton  vessels  to  one  thousand. 
This,  however,  is  below  the  average  of  years. 
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"  Amount  of  duties  paid  last  year  $1,500 ;  would  be  vastly  increased  with  a 
harbor. 

"  Our  trade  would  be  increased  with  a  good  harbor  in  various  ways.  We  have 
an  extensive  iron-ore  bed  some  five  mile«  from  here,  where  are  now  located  two 
blast  furnaces.  Some  of  their  iron  has  been  shipped  at  this  port ;  more  would 
have  been  but  for  the  need  of  a  harbor.  Those  furnaces  are  now  using  coal 
brought  from  Erie,  Pennsylvania.  This  is  the  most  favorable  point  to  obtain  it. 
One  cargo  of  315  tons  was  landed  here  last  w^ek. 

"  This  port  would  be  the  terminus  of  the  Northern  Central  railroad  from  Bal- 
timore, which  is  now  completed  as  far  as  Canandaigua,  twenty-eight  miles  from 
us.  A  survey  for  the  construction  of  said  road  to  this  point  has  already  been 
ordered." 

Captain  H.,N.  Throop,  general  superintendent  of  the  Lake  Ontario  steamer 
line,  who  resides  at  Pultneyville,  writes  me  as  follows  : 

"  Pultneyville  has  been  a  port  of  entry  for  many  years.  It  is  in  the  collec- 
tion district  of  Genesee.  I  learn  from  the  deputy  collector  of  the  port  (S.  C. 
Cuyler)  that  the  amount  of  revenue  collected  during  the  fiscal  year  ending  30th 
June,  1867,  was  $1,200,  received  principally  from  duty  on  lumber." 

As  the  shipments  from  this  place  for  several  years  past  have  to  a  large  extent 
been  in  small  quantities  by  daily  steamer,  it  is  difficult  to  come  at  the  quantitj 
or  value.  There  have  however,  been  shipped  from  this  place,  during  a  season, 
34,000  to  35,000  barrels  of  fruit,  valued  at  $150,000.  Grain,  also,  has  been 
shipped  from  this  place  to  a  considerable  extent. 

There,  are  owned  and  belonging  to  the  place,  or  port,  schooners  Rival,  say  360 
tons,  A.  Allen,  300  tons,  Sylph,  250  tons,  J.  J.  Nile,  175  tons,  Union,  60  tons, 
and  William  Doran. 

The  only  line  of  side- wheel  American  passenger  steamboats  running  on  Lake 
Ontario  touch  at  this  place  daily,  wind  and  weather  allowing  a  landing  at  the 
imperfect  harbor. 

The  amount  of  imports  would  be  vastly  increased  at  this  place  by  an  improve- 
ment of  the  harbor,  permitting  loaded  vessels  to  enter  and  discharge ;  conse- 
quently the  amount  of  customs  revenue  would  be  increased  in  proportion. 

Near  this  port  are  two  blast  furnaces,  requiring  harbor  facilities  for  shipping 
iron  and  receiving  Pennsylvania  coal. 

There  has  been  expended  for  harbor  improvements  at  this  place,  at  various 
times,  by  private  enterprise,  an  aggregate  of  $25,000  to  $35,000,  but  always 
with  too  much  effort  to  do  too  much  wiih  too  little  money.  The  work  to  a  con- 
siderable extent  has  failed  to  be  permanent.  As  a  harbor  of  refuge,  this  place 
is  on  the  line  of  the  largest  amount  of  trade  and  navigation  between  Lake  On- 
tario and  the  western  lakes.  As  stated  above,  Pultneyville  is  a  port  of  entry 
in  the  collection  district  of  Genesee,  New  York. 

The  nearest  light-house  is  Sod  us  Point,  eleven  miles,  and  the  nearest  fort  (On- 
tario) at  Oswego,  forty  miles. 

GENESEE  RIVER  HARBOR,  NEW  YORK. 

During  the  year  ending  June  30,  1867,  864  linear  feet  of  the  west  pier  have 
been  rebuilt,  and  since  that  date  contracts  have  been  entered  into  for  the  com- 
pletion of  this  pier,  and  the  construction  of  the  east  pier  (nearly  2,500  feet  long.) 
The  west  pier  repairs  will  be  finished  in  1867,  and  those  of  the  east  pier  will,  it 
is  expected,  be  commenced. 

No  appropriation  was  made  for  this  harbor  in  the  spring  of  1867,  it  being 
supposed  that  the  balance  then  on  hand  would  be  sufficient  to  complete  the 
work.  Should  there  be  no  failure  in  the  contract  for  labor  on  the  east  pier  this 
expectation  may  still  be  realized ;  but  if  from  any  cause  this  contract  should  not 
be  fully  executed,  the  failure  would  probably  involve  additional  expense,  and 
require  an  additional  appropriation. 
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The  anexpended  balance  August  1,  1867,  was  $58,570  59. 

Charlotte  is  a  port  of  entry  in  the  district  of  Genesee ;  there  is  a  light-house 
on  the  west  pier.     The  nearest  fort  iff  Ontario,  at  Oswego. 

The  commercial  statistics  for  the  last  year  have  not  been  obtained,  but  the 
importance  of  the  harbor  is  sufficiently  shown  by  the  fact  that  it  is  the  port  of 
the  flourishing  city  of  Rochester,  and  also  a  harbor  of  refuge. 

Abstracts  of  proposals  and  contracts  are  sent  herewith. 

IMPROVEMENT  OP  OAK  ORCHARD  HARBOR,  NEW  YORK. 

The  projects  for  repairing  and  extending  the  pier  and  dredging  the  channel 
having  been  approved,  contracts  have  been  made  for  labor  and  materials,  and  it 
is  hoped  that  something  can  be  done  this  season. 

The  appropriation  of  $87,000,  made  last  March,  is  believed  to  be  sufficient  to 
complete  the  improvement  desired. 

Oak  Orchard  is  a  port  of  entry  in  the  collection  district  of  Genesee,  thirty 
miles  west  of  the  nearest  light-house,  (at  Charlotte,)  and  forty-five  east  of  the 
nearest  fort,  (Niagara.) 

The  business  and  commerce  of  the  place  are  now  quite  insignificant.  There 
is  a  good  depth  of  water,  however,  in  the  creek,  and  when  improved  the  harbor 
wOl  be  valuable  as  a  harbor  of  refuge,  and  its  business  will  probably  increase. 

Abstracts  of  contracts  and  proposals  are  sent  herewith. 

IMPROVEMENT  OF  HARBOR  OF  OLCOTT,  (EIGHTEEN -MILE  CREEK,)  NEW  YORK. 

The  projects  for  the  construction  of  piers  and  dredging  in  the  channel  and 
harbor  having  been  approved,  contracts  have  been  made  for  labor  and  materials, 
and  it  b  hoped  that  something  can  be  done  this  season. 

The  estimate  for  completion  of  the  work  is  8118.000;  an  appropriation  of 
S60,000  having  been  made  last  March,  an  additional  grant  of  $58,000  for  the 
oezt  fiscal  year  is  desired. 

Olcott  is  a  port  of  entry  in  the  collection  district  of  Niagara,  eighteen  miles 
east  of  the  nearest  fort  and  light-house  of  the  same  name. 

The  business  and  commerce  of  the  place  are  at  present  small,  but  will  proba- 
bly largely  increase  when  the  harbor  improvements  are  complete.  The  harbor 
will  then  also  be  valuable  as  a  harbor  of  refuge,  which  are  few  in  number  upon 
Lake  Ontario.  Should  it  be  selected  as  the  outlet  of  the  Niagara  ship  canal  it 
will  acquire  a  great  importance. 

Abstracts  of  contracts  and  proposals  are  sent  herewith. 

C.  E.  BLUNT, 
Lieutenant  Colonel  of  Engineers i  Brevet  Colonel  U.  S.  A, 

Oswego,  N.  Y.,  August  29,  1867. 
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Abstract  of  proposals  and  contract  for  materials  and  labor  for  repair  of  PlcUU- 

burg  breakwater,  1867. 


Names. 


S.  Hart  and  O.  J.  Jennings 

Lnther  Whitney,  (contractor  for  every  class). 


1^ 

1 

II 

m 

|2 

|£S 

Per  L/t. 
$0^ 

Per  I  ft. 

Per  lb. 

$0  17 

^  06 

25 

10 

6 

Pert,  ft 
$19  00 

33  00 


Abstract  of  proposals  and  contract  for  improvment  of  harbor  at  Ogdensburg-- 

dredging. 


Per  cubic  yard. 

Names. 

, 

J 

a 
6 

1 
s 

Ijl 

III 

•3 

C 
2 

1 

1 

•a 

s 

1 

$0  32 

1 

f 

W    Van  Rlvck 

$0  39  $0  29 

G  50    

40  1      30 
460  1 

t 

$0  40 

$0  45 

j 

Tf ih n  P    HnHph                                 ................. 

1 

F    Kiah                                

30 

40 

T    Mf^ItAnnld  Rnd  W^  W^  ^Vriffht.  ............  • 

27i 
34 

R.  \  Gere                                    ................ 

1 

1 

$6  29i 

A IKf>rt  A    nndire    f contractor)   ............... 

17 
38 

: I 

60 

$0  90   $1  50 

25 

50 

"' 

Abstract  of  proposals  and  contract  for  dredging  in   Oswego  harbor,  N.  Y., 

in  1867  ait^  1868. 


Price  per  cubic  yard  for — 

it 

ll 

Names. 

I 

i 

Si 

1 

Tearing  np  nnd  remov- 
ing old  crib  and  con- 
tents,   nnd    all    t«tone 
within  50  feet  of  pkr. 

1 

< 

Removing   old     timber 
crib-work     and    con- 
tentis  and  stone  over 
80O  lbs.  in  weight. 

i 

1 

s| 

fi 

%l 

5 

•a 

1 
< 

Price  per  doy  of   ton 
for  heovv  stone,  old   tl 
wrecks,  Ate. 

ThomAH J   Stronif ................... 

$0  68 

Daniel  G.  Foote  and  Joseph  Owen.  .. 

$0  39! 

169  50 

Edwin  Allen,  (contractor) 

$0  23 

$125 

$0  50 

TnmeM  M    Bokor  ............  ........ 

25 
49 

33 
29 
24i 
24 
49 

$0  99 

$0  50 

1 

P  D  Tobie 

$55.  or  $8 
per  hour 
$60  00 

ff  Vftn  Rlvck 

A   P  Grant 

1  00 

■R  R.  Dodjre t 



$0  99 
98 

""  \ 

Tolm  W  Allen \ 

A   R.\Vriirht 
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Ahtract  of  contract  for  improvement  of  Genesee  River  harbor  at  Charlotte^  N.Y. 


Flatted  pine  timber,  per  linear  foot 

13  bj  13  io.  tqnare  pine  timber,  per  linear  foot 

Pioe  planic,  p«r  thousand  feet 

Elm  plank,  per  thoaeand  feet 

Rocli  elm  plank,  per  thousand  feet 

Rouid  iron,  per  pound 

Spikef,  per  pK)and 

SuMie,  per  cord 

Labor  for  cont^tmction  of  sloping  criba,  each  (went  side) 

Labor  for  eonrtructiog  wing  on  south  end  of  weat  pier,  per  lln.  ft. 
Labor  for  repairing  breach  In  weat  pier,  (80  ft.  long,)  per  Un.  ft. . 
Coaitniction  of  east  pier,  per  linear  foot 


I 

A* 


$0  19 

26 

8  75 

5  00 

35  00 


6  00 


t 

X 
4 


$7  70 


S 
p4 


$0  04.7 
07 


$75  00 
5  00 
3  50 


Ahtract  of  proposals  and  contracts  for  dredging  Little  Sodv4  and  Big  Sodus 
harbors  in  1867  and  1868. 


Name. 


I  Van  Slyclc , 

J.W.P.  AUen* , 

Charifs  Doollttle 

ILNclion  Gere 

R.R.  Dodge 

A.  P.  Grant 

Daniel  G.  Foot  and  Joseph  Owens 

WiUiam  J.  Baker  t , 

Willard  Johniwn 

UwbJ.  Bennett 

ClarkA  Donglatv 

AafMta«R.  Wright 

Thomai  J.  Strong  and  Jamea  H.  Sherrill. 


Little  Sodus    Big  Sodus  bar- 
harbor,  bor. 


Price  per  e  yd. 

$0  30 

Pric^^fd, 

24 

24 

29 

29 

33 

33 

25} 

25* 

2H} 

29t 

29 

29 

24 

24i 

42 

42 

28 

28 

2H 

28 

32 

32 

48 

48- 

*  Contractor,  Big  Sodus  harbor.  t  Ck>ntraetor,  Little  Sodus  harbor. 

Abstract  of  contracts  for  improvement  of  harbor  at  Ollcoftt  N.  Y. 


3 

I 


< 


13  by  12  inch  square  pine  timber,  per  linear  foot. 

Flatted  pine  timber,  per  linear  foot 

P^  pUnk  per  thousand  feet,  board  measure 

Ehn  plank  pn>  thousand  feet,  board  measure 

Wes,f»cb.. 


Saabkiing  posts,  each  . 
Bn  treenails,  ea 


1  tree  nails,  each 

8«TW  bolta.  per  pound 

Kag  or  drift  boltH,  per  pound 3., 

8-ineh  wrought  spikes 

StoDP,  per  curd 

I>T©dgtog,  per  cubic  yard 

Timber,  per  linear  fool 

^na  aad  spikes,  per  pound , 


$0  23 

17 

22  00 

22  00 

6  25 

6  00 

07 


$0  06i 
05* 
07* 


34 

Oii 
01 
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Abstract  of  proposals  Jbr  improvement  of  Genesee  River  harbor ,  at  Charlotte, 

Neto  York. 


Lamber. 

Iron. 

1 

1 

OQ 

Labor. 

Namet  of  bidders. 

s  Is 

i 

•s. 

I 

i 

•5. 
S 
w 

a 

1 

a 

•3 

M 

i 

1 

2 

I 
1 

1 

£ 

a 

• 

J 

s 

I 

8 

,14 

a 

00 

if 
u 

si 

III 

til 

5  ^ 

li 

it 

m 

.2 

p* 

h 

W.  H.  Crennell 

Ctt.\ct8. 
17  '  ^2 

|22  00|21 
20  OOi  20 
8  75'    5 

30 

Cts. 

Cts. 

C:b. 

Cts. 

W.J.  Pace 

16 
19 
17 
16 
18 
16 
18 

16 
17 

20 
26 
24 
22 
28 
22 
24 

21 
22 

T.Parwna 

5i 

7 

$6  00 

$75  00 

$5  00 

$3  80 

$8  35 

EL  H.  Coat* 

28  00  25     5S  1 

Jennings  &  Hart 

27  00  21 
26  00;  28 
30  001  20 
24  00!  22 

22  OO'  20 
22  00>  20 
1. 

17 
40 
25 
24 

26 
24 

7  70 

RG.Brign 

8  00 

J.Caldwell 

W.Eankln 

.... 

12 

8 

.... 

700 

$7  for  lit 

J.  P<»teTwn .- 

300  ft 

&$9fo 

rbal'nce . 

8  94 

A- McAllister   

8  50 

Gwrjre  Hiirduon ............ 

10  00 

T.J.  Strong 

18 
18 
19 

34 
33 
24 

39  OOi  38 
25  001  30 
25  00  22 

1 

35 

60 
30 

J.F.Bebee 

M.H.MilI« 

John  T.  Parsons  ....- 

7^ 

7 

Lewii  J.  Bennett 

6t 

71 

8  00 
6  25 
6  70 

' 

Jacob  Baun 

George  Tyler               ...  . .  - 

5i 

7 

7 
7 
8 

Pratt  &  Co    

William  Barke  A  Co 

.... 

4.7 
51 
6i 

.... 

A.S.Pag« 

7  no 

C.  B.  Benwn           

8i  10  0() 

Deri  Ellin 

7  00 
9  50 
6  00 
650 
6  80 
6  50 
11  00 
620 

D.P.Fairehild 

6i 

8* 

James  Cocbrane          ........ 

XL  Gorsltne    

5} 

5i 

7i 
7i 

75  00 

5  00 

3  50 

A.  P  Par^ona 

... 

P.  C.  Dowlin^ 

Rttbert  Mclniyre 

W,  S.  Grant   I^vnn 

9 
5i 
10 

12 

8 
12 

J.  N.  Collins  Sc  Co 

C.J.  Degraw    

8  00 
6  75 

D.  Wa^er 

Charles  E.  Case          

....!--- 

6 

q 

Pained  Pritchard 

7i 

7 

7i 
7* 

1 

R.N  Gere 

.... 

.... 

4.6 

1 

i 

Abstract  of  contract  for  material  and  labor  for  constructing  the  Burlington 

breakwater. 


Names  of  contractors. 

I! 

2d 
as 

M    . 

I' 

h 
ti 

.s 

CO 

1 

1 

1 

•8 

a 

! 
1 

! 

o 
OQ 

S  °  •- 

M 

C.J.  Degraw timber. 

B.N.Gere         ............iron.. 

$0  14 

10  17 

$30  00 

$18  00 

$0  06 

$0  06.  8  to  04. 95 

Lather  Whitney stone  . 

JoBiafiB  h.  Hart          .        labor  . 

$1  00 

$4  37i 
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'  CI. 

Oswego,  New  York, 
,  June  20,  1867. 

Sir  :  By  direction  of  General  Bacbe»  1  have  the  honor  to  transmit  herewith 
the  record  of  proceedings  of  the  board  of  engineers,  which  convened  in  obedience 
to  Engineer  Order  No.  50,  at  Ogdensburg.  New  York,  on  the  19th  instant,  for 
the  consideration  of  plans  of  improvement  of  that  harbor. 
Very  respectfully,  sir,  your  obedient  servant, 

0.  E.  BLUNT, 
Lieut.  Col,  Engineer 8 1  BvL  CoL  U.  S.  A., 

and  junior  member  of  hoard. 
Major  General  A.  A.  Humphrkvs, 

Chief  of  'Engineers^  Washington  City. 


In  pursuance  of  Engineer  Order  No.  50,  dated  June  15,  1867,  convening  a 
board  of  engineers  composed  of  Brevet  Brigadier  General  Hartman  Bache,  colo- 
nel of  engineers  ;  Brevet  Brigadier  General  George  Thom,  lieutenant  colonel  of 
engineers  ;  Brevet  Colonel  C.  E.  Blunt,  lieutenant  colonel  of  engineers,  the  board 
assembled  at  Ogdensburg,  New  York,  on  Tuesday,  the  18th  of  June,  1867,  upon 
the  call  of  its  president,  "for  the  purpose  of  considering  and  reporting  apian  for 
the  improvement  of  the  harbor  of  Ogdensburg." 

Present — all  its  members. 

The  board  made  a  partial  examination  of  the  harbor,  and  afterwards  ad- 
journed until  Wednesday,  the  19th  of  June,  at  8  o'clock  a.  m. 

Pursuant  to  adjournment,  the  board  met  at  8  o'clock  a.  m.  on  Wednesday, 
the  19th  of  June. 

Present — all  its  members. 

The  board  completed  the  examination  of  the  harbor,  after  which  all  the  infor- 
mation in  the  possession  of  Brevet  Colonel  Blunt  was  laid  by  him  before  ^tbe 
board,  including  the  following  papers,  viz  : 

1.  Map  of  the  village,  harbor  of  Ogdensburg,  by  John  W.  Tate,  civil  engineer, 
1846. 

2.  Map  of  Ogdensburg,  "showing  the  termini,  &c.,"  on  a  scale  of  400  feet  to 
1  inch,  dated  February,  1852. 

3.  Report  of  Brevet  Brigadier  General  C.  B.  Reese,  captain  of  engineers,  to 
the  engineer  department,  upon  the  improvement  of  the  harbor  of  Ogdensburg, 
dated  November  7,  1866,  with  accompanying  map. 

After  a  full  discussion  of  the  subject  before  the  board  it  was 
Resolved,  That,  in  the  opinion  of  the  board,  the  improvement  of  the  harbor 
of  Ogdensburg  should  be  confined,  for  the  present  at  least,  to  dredging  the  se- 
lected channels  and  removing  therefrom  all  boulders,  &c.,  to  a  depth  sufficient 
for  the  purposes  of  trade,  and  that  it  will  be  time  enough,  in  case  the  channels  so 
deepened  be  not  permanent,  to  construct  piers  or  dikes,  which,  in  consequence 
of  the  complications  naturally  belonging  to  the  case,  in  addition  to  the  necessity 
of  maintaining  two  outlets  from  Oswegatchie  river  to  the  deep  water  pf  the  St. 
Lawrence,  should  only  be  resorted  to  as  the  last  alternative. 

The  business  for  which  the  board  assembled  being  completed  it  was  adjourned 
sine  die, 

HARTMAN  BACHE, 
Colonel  Engineers t  Brevet  Brigadier  General. 
GEO.  THOM, 
Lieut.  Col,  Engineers,  Brevet  Brigadier  General. 
CHAS.  E.  BLUNT, 
Lieut.  Col.  Engineers,  Brevet  Colonel. 
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0  2. 

Fort  Monroe,  Virginia, 

February  6,  1667. 

General  :  In  compliance  with  the  instractions  contained  in  your  letter  of 
December  15,  1866,  requiring  an  examination  of  the  harbor  of  Plattsburg,  New- 
York,  and  estimate  of  cost  necessary  to  remove  a  shoal  said  to  exist  between 
the  breakwater  and  the  main  land,  "  if  necessary  for  the  n^e  of  the  harbor  as  a 
harbor  of  refuge,"  I  have  the  honor  to  state  that  the  examination  has  been  made 
by  my  assistant,  Brevet  Major  C.  J.  Allen,  corps  of  engineers,  and  a  copy  of  his 
report  to  me,  with  map,  is  herewith  transmitted. 

By  an  examination  of  the  map,  it  will  be  seen  that  the  harbor,  though  much 
contracted  by  deposits  formed  since  the  construction  of  the  breakwater,  can  still 
be  used  as  a  Tiarhor  of  refuge  for  vessels  drawing  fifteen  feet  of  water.  The 
shoals  formed  between  the  breakwater  and  wharf  heads,  and  due  no  doubt  to 
the  existence  of  the  breakwater  itself  as  well  as  the  wharves,  have  materially 
obstructed  theuseof  the  harbor  for  even  light-draught  vessels  discharging  or  taking 
cargoes  at  this  port. 

To  remove  these  shoals  and  secure  a  depth  of  water  generally  that  existed 
as  shown  on  the  map  of  1844,  giving  a  depth  of  say  nine  feet  at  the  wharf  heads, 
will  require  the  removal  of  25,000  cubis  yards  of  deposit,  which,  estimated  at  fifty 
cents  per  cubic  yard,  will  cost  $12,500.  An  outlay  of  this  amount  of  money,  in 
the  manner  suggested,  would,  it  is  thought,  make  the  harbor  what  it  should  be  for 
the  commercial  interests  of  the  place. 

But  it  is  understood  that  the  department  desires  to  improve  the  harbor  as  a 
harbor  of  refuge  only.  With  this  view  I  would  respectfully  recommend  that 
the  area  of  the  harbor  covered  by  the  breakwater,  and  contained  between  it  and 
the  blue  line  shown  on  the  map,  be  dredged  to  give  a  depth  of  eleven  feet  of 
water,  to  afford  additional  room  for  vessels  of  the  largest  class  likely  to  enter 
this  port.  This  will  require  16,000  cubic  yards  of  dredging,  which,  estimated  at 
fifty  cents  per  cubic  yard,  will  coat  88,000.  This  estimate  is  based  on  the  supposi- 
tion that  a  dredge  can  be  procured  on  Lake  Champlain,  or  that  one  can  be  taken 
into  the  lake  from  elsewhere,  say  through  the  Champlain  canal.  After  having  in- 
formed myself  on  these  points  I  will  notify  the  department. 
I  am,  very  respectfully,  your  obedient  servant, 

C.  B.  REESE, 
Brevet  Brigadier  General  and  Captain  of  Engineers, 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S.  A,,  Washington,  D,  C. 


Fort  Montgomery, 
Rouse's  Point,  N.  T,  January  30,  1867. 

General  :  I  have  the  honor  to  submit  the  following  in  regard  to  the  harbor 
of  Plattsburg,  New  York.  The  important  part  of  the  harbor,  as  will  be  seen  by 
the  tracing  here  forwarded,  lies  in  the  immediate  vicinity  of  the  breakwater  and 
wharves.  This  I  found  considerably  filled  up  by  deposits  of  mud,  sand,  &c., 
forming,  in  several  coses,  bars  which  seriously  obstruct  the  navigation  of  the  har- 
bor for  vessels  of  from  six  to  seven  feet  draught. 

I  think  that,  from  the  natural  formation  of  the  harbor,  the  deposits  would  be 
likely  to  increase  steadily,  though  not  at  the  rate  it  has  since  the  erection  of  the 
present  breakwater.  The  harbor  is  partially  land-locked,  with  a  semicircular 
sweep  from  Cumberland  Head  around  to  the  mouth  of  the  Saranac  river,  which 
latter  empties  into  the  bay  a  little  to  the  north  of  the  railroad  wharf.     The 
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winds  from  the  south,  southeast,  and  east,  force  the  waters  of  the  lake  up  into 
this  bay  around  the  north  and  south  ends  of  the  breakwater.  This  body  of  water 
is  in  time  thrown  back  by  the  north  beach,  losing  its  velocity,  and  resulting  in 
a  deposit. 

The  Saranac  river  brings  down  in  its  course  a  considerable  amount  of  earth, 
and  large  quantities  of  saw-dust  from  the  various  saw-mills  situated  upon  its 
banks  and  worked  hy  the  power  of  the  stream.  The  current  of  the  river,  meet- 
ing that  of  the  lake,  forms  eddies  and  counter  currents,  and  causes  the  mud  and 
Baw-dust  deposits  in  the  immediate  vicinity  of  the  railroad  wharf. 

The  waters  of  the  lake,  forced  up  by  the  wind,  impinge  against  the  breakwater 
pn  the  sea-side,  and  seem  to  separate  into  two  bodies ;  one  passing  around  the 
north  end  of  the  structure  into  the  harbor  formed  by  the  breakwater  and  the 
wharves,  and  the  other  passing  around  the  south  end  and  into  the  harbor. 

These  bodies  of  water  encounter  each  other  in  the  immediate  vicinity  of  the 
docks,  and  also  impinge  against  the  wharves,  losing  their  velocities  and  allow- 
ing the  earth  brought  up  by  them  to  fall  to  the  bottom.  Much  of  the  sediment 
is,  I  think,  carried  up  from  the  various  islands  situated  south  of  Plattsburg,  but 
I  think  that  the  greater  part  is  washed  from  the  banks  of  the  government  reser- 
vation situated  south  of  the  entrance  to  the  harbor.  Under  heavy  south  and 
southeast  winds  the  water  is  forced  up  against  this  shore,  and,  following  the  course 
of  the  shore  line,  is  carried  into  the  harbor.  The  gravel  occasionally  met  with 
on  the  bars  around  the  wharves  is,  I  think,  brought  up  by  the  in-shore  ice,  as 
it  moves  up  in  the  spring,  and  which,  upon  the  melting  of  the  ice,  falls  to  the 
bottom. 

The  present  breakwater,  from  its  position,  not  only  greatly  contracts  the 
harbor,  but  is,  I  think,  one  cause  of  the  shoal  having  formed  so  rapidly.  A 
location  further  seaward,  parallel  to  its  present  position,  and  an  extension  north 
and  south,  would  seem  to  be  the  more  desirable. 

The  remedies,  in  the  order  of  their  importance,  are,  I  think,  first,  dredging  out 
the  shoals  ;  second,  protecting  a  portion,  at  least,  of  the  shore  to  the  south,  by 
a  slight  revetment  of  crib- work. 

In  regard  to  the  depth  of  water  necessary,  merchants  and  vessel  owners  are 
of  opinion  that  from  seven  to  eight  feet,  at  most,  of  water  will  be  ample  for  the 
largest  vessels  that  now  enter  the  harbor.  This  depth  can  be  attained  by  a  small 
outlay  of  money. 

I  quote  a  portion  of  your  letter  of  December  18,  ordering  an  examination  of 
the  harbor :  "  To  carry  out  the  wishes  of  the  department,  I  desire  you  to  make 
such  examination  as  you  can  of  the  harbor,  and  indicate  on  the  tracing  sent 
herewith  the  depth  of  water  on  the  shoal  and  its  extent,  and  estimate  the  num> 
ber  of  cubic  yards  that  will  have  to  be  excavated  to  give  a  depth  of  thirteen  feet 
water." 

I  was  obliged  to  reject  the  map  of  1844  sent  me,  as  the  harbor  has  undergone 
such  changes,  both  natural  and  artificial,  that  an  entirely  new  survey  was  needed. 
Thirteen  feet  being  stated  in  your  letter  to  be  the  requisite  depth  of  water,  all 
that  portion  under  the  necessary  course  of  vessels  not  having  this  depth  must 
be  considered  shoal.  The  red  lines  on  the  tracing  bound  the  portion  to  be  exca- 
vated ;  the  outer  line  showing  the  present  thirteen-foot  line. 

The  southerly  portion  of  this  shoal  is  narrower  than  that  to  the  north,  but  a 
greater  depth  of  excavation  is  requisite.  Immediately  in  front  of  the  wharves 
are  shoals  of  considerable  magnitude.  Were  a  depth  of  water  required  here 
simply  to  facilitate  navigation,  as  it  now  is,  the  cost  of  excavation  would  be  trifling 
in  comparison  with  the  amount  required  to  give  a  depth  of  thirteen  feet.  To 
give  a  depth  of  thirteen  feet  then,  requires  the  removal  of  168,653  cubic  yards, 
at  fifty  cents  =884,326  50. 

This  examination  was  attended  with  many  difficulties.  A  great  portion  of 
the  time  the  thermometer  ranged  from  8  to  20°  below  zero,  with  heavy  wind 
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and  snow.  The  severe  cold  rendered  it  impossible,  in  many  cases,  to  use  the 
instrament  when  it  was  important  to  do  so.  Knowing  your  anxiety  to  get  your 
report  in  immediately,  I  did  not  delay  further,  but  made  up  my  map  from  what 
I  had  taken  thus  far.  The  soundings  were  all  obtained  by  cutting  through  the 
ice  and  dropping  the  lead. 

'  Very  respectfully,  your  obedient  servant, 

CHAS.  J.  ALLEN, 
Brevet  Major  U.  S.  At  First  Lieutenant  Corps  of  Engineers, 

Brevet  Brigadier  General  C.  B.  Hbesb, 

Captain  Corps  of  Engineers, 


C  3. 

Burlington,  Vermont, 

June  15,  1867. 
Sir  :  By  direction  of  General  Bache,  I  respectfully  transmit  herewith  the 
record  of  proceedings  of  the  special  board  of  engineers,  which  met  here  to-day 
in  obedience  to  Engineer  Order  No.  43,  to  consider  the  subject  of  Burlington 
breakwater.  The  map  or  tracing  mentioned  therein,  and  which  I  received  from 
the  engineer  department,  u  also  enclosed.  The  red  line  marked  upon  it  "B  B," 
indicates  nearly  the  direction  spoken  of  in  the  record. 
Very  respectfully,  sir,  your  obedient  servant, 

0.  E.  BLUNT, 
Lieut,  Col.  Engineers,  Brevet  Colonel,  junior  me7nber  of  hoard. 
General  A.  A.  Humphreys, 

Chief  of  Engineers,  Washington  City, 


In  pursuance  of  Engineer  Order  No.  43,  dated  June  6,  1867,  convening  a 
board  of  eugineers  composed  of  Brevet  Brigadier  General  Hartman  Bache,  colo- 
nel of  engineers  ;  Brevet  Brigadier  General  George  Thorn,  lieutenant  colonel  of 
engineers;  Brevet  Colonel  0.  E.  Blunt,  lieutenant  colonel  of  engineers,  the 
board  assembled  at  Burlington,  Vermont,  on  Saturday,  June  15,  1867,  upon  the 
call  of  its  president,  for  the  determination  of  the  position  of  the  breakwater  for 
the  protection  of  the  harbor  of  Burlington,  Vermont,  and  the  mode  of  its  con- 
straction. 

Present,  all  the  members. 

All  the  information  in  the  possession  of  Brevet  Colonel  Blunt  was  laid  before 
the  board,  including  the  following  papers,  viz  : 

1.  Copy  of  a  survey  made  by  Brevet  Brigadier  General  C.  B.  Reese,  captain 
of  engineers,  dated  1866,  showing  the  position  of  the  breakwater  proposed  by 
him. 

2.  A  study  of  proposed  crib  for  Burlington  breakwater,  with  plans,  elevation 
and  section,  made  by  Brevet  Colonel  C.  E.  Blunt,  lieutenant  colonel  of  en- 
gineers. 

After  a  full  discussion  of  the  subjects  before  the  board,  it  was 
Resolved,  That  the  position  of  the  breakwater  shall  be  from  the  north  end 
of  the  old  breakwater,  on  a  line,  in  about  29  feet  of  water,  parallel  with  the  gen- 
eral direction  of  the  shore,  until  it  meets  a  line  drawn  from  about  the  middle  of 
the  wharfage  to  Bock  Point.     That  the  mode  of  construction  of  the  breakwater 
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shall  be  by  crib-work,  loaded  with  stone,  the  cross-section  of  which  shall  I 
rectangular,  with  a  base  of  thirty  feet  and  a  height  of  forty  feet. 

There  being  no  further  business  before  the  board,  it  adjourned  sine  die. 

HABTMAN  BACHE, 
Col,  Engineers,  Brevet  Brigadier  General, 
GEO.  THOM, 
Lieut.  Col.  Engineers,  Brevet  Brigadier  General, 
CHAS.  E.  BLUNT, 
Lieut*  Col,  Engineers,  Brevet  Colonel  U.  S,  A, 


C  4. 

Engineer  Department, 

Washington,  February  19,  1867. 

Sir  :  I  respectfully  return  herewith  the  letter  of  Hon.  Z.  Chandler,  chair- 
man Committee  on  Commerce  United  States  Senate,  enclosing  form  of  a  joint 
resolution  in  relation  to  increasing  depth  of  harbors  on  the  lakes  to  fourteea 
feet,  &c.,  referred,  to  this  department  for  report,  and  have  the  honor  to  submit 
the  following : 

As  no  communications  had  been  made  to  this  department  from  the  officers  in 
charge  of  the  lake  harbor  improvements,  nor  from  other  sources,  showing  an 
imperative  necessity  for  increasing  the  depth  of  the  harbors  so  as  to  admit  of 
fourteen  feet  draught,  the  attention  of  those  officers  was  directed  to  the  subject 
upon  the  receipt  of  the  resolution,  and  an  immediate  report  was  called  for. 
These  reports  have  been  received.  The  harbors  are  planned  for  vessels  drawing 
twelve  feet,  although  some  now  admit  vessels  of  a  greater  draught. 

The  economy  and  security  of  lake  navigation  would  be  materially  enhanced 
by  increasing  the  size  and  draught  of  vessels  engaged  therein;  and  it  has  always 
been  foreseen  that  increased  depths  would  be  demanded  from  time  to  time  by 
the  growing  wants  of  lake  commerce.  It  is  not  necessary  that  all  the  harbors 
should  be  equally  deep ;  it  will  be  sufficient  for  the  present  that  an  increased 
depth  should  be  secured  for  those  where  the  greatest  amount  of  shipping  enters, 
either  for  cargo  or  for  safety,  and  that  the  channels  of  the  rivers  connecting  the 
lakes  should  be  of  corresponding  depth. 

The  wants  of  commerce  would  be  met  by  deepening  the  following  harbors 
and  channels  so  as  to  give  a  depth  of  fifteen  feet  at  the  lowest  stage  known. 
This  would  secure  a  depth  of  sixteen  feet  at  average  low  water,  and  admit  at 
all  times  vessels  of  fourteen  feet  draught.  The  estimates  of  cost  are  in  addition 
to  the  estimates  for  completion,  submitted  in  previous  reports : 

Lake  Michigan, — 1.  For  Chicago,  $25,000;  2.  For  Milwaukee,  647,000; 
3.  For  Manitowoc.  $50,000;  4.  Aux  Bees  Scies,  $66,000;  5.  Grand  Haven, 
already  asked  for ;  6.  St.  Joseph,  already  asked  for. 

Lake  Superior. — 1.  For  Superior  City,  $50,000;  2.  For  Marquette,  already 
asked  for ;  3.  For  Sault  St.  Marie  canal,  a  new  canal  and  locks  must  be  built, 
and  when  completed  the  present  canal  and  locks  must  be  enlarged.  Not  esti- 
mated for. 

Connection  of  Lake  Huron  and  Lake  Superior, — 1.  For  St.  Mary's  river, 
$100,000. 

Connection  of  Lake  Huron  and  Lake  Erie. — I.  For  St.  Clair  Flats,  $40,000. 

Lake  Erie.— I,  For  Toledo,  $.550,000  ;  2.  For  Cleveland,  $130,000;  3.  For 
Erie,  $92.000 ;  4.  For  Buffalo,  already  estimated  for. 

Lake  Ontario. — 1.  For  Genesee  river,  $25,000;  For  Oswego,  $25,000. 

Total  for  the  lakes  exclusive  of  the  cost  of  Sault  St.  Marie  canal,  $1,200,000. 

It  is  to  be  remarked  that  until  the  new  canal  and  locks  at  Sault  St.  Marie> 
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witb  the  increased  depth,  are  huilt,  it  will  be  unnecessarj  to  deepen  the  St. 
Mary's  river  and  the  harbors  on  Lake  Superior. 
Omitting  Lake  Superior  and  St.  Mary's  river,  the  estimated  cost  is  $1,050,000. 
The  reports  of  Brevet  Brigadier  General  T.  J.  Cram,  Lieutenant  Colonel 
C.  E.  Blunt,  and  Major  J.  B.  Wheeler,  are  transmitted  herewith. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  and  Chief  Engineer. 
Hon.  E.  M.  Stanton,  ' 

'Secretary  of  War, 


Report  upon  the  question  of  increasing  the  depth  of  lake  harbors  so  as  to  ad- 
mit vessels  of  fourteen  feet  draught,  by  T.  J.  Cram,  colonel  corps  engineers. 
Brevet  Brigadier  General  United  States  Army ;  made  in  accordance  with 
instructions  from  the  engineer  department,  of  February  1,  1867. 

February  14,  1867. 

I.  Taking  the  harbors  of  Chicago  and  Buffalo  for  the  terminal  points  of  lake 
navigation,  as  the  commerce  of  the  lakes  now  stands,  the  depth  of  water  which 
it  is  practicable  to  give  and  maintain  at  these  two  harbors  should,  in  my  judg- 
ment, rule  for  the  important  intermediate  harbors  and  channels  in  the  chain  of 
navigable  water,  including  the  St.  Clair  flats,  as  also  rule  the  improvements  of 
St.  Mary's  river,  its  ship  canal  into  Lake  Superior,  and  the  depth  that  is  in  con- 
templation to  give  on  the  mitre-sill  of  a  ship  canal,  intended  by  the  people  of 
the  great  northwest,  to  be  made  on  the  American  side  around  the  Falls  of  Nia- 
gara. To  dig  out  the  intermediate  harbors  between  Chicago  and  Buffalo,  and 
extend  their  piers  so  as  to  gain  depth  to  fourteen  feet,  without  first  carefully 
considering  the  foregoing  named  improvements,  would,  in  my  opinion,  be  a  wrong 
beginning. 

The  question  arises  as  to  which  are  the  important  intermediate  harbors,  or 
works,  between  Chicago  and  Buffalo.  Their  importance  rests  upon  consider- 
ation of  the  magnitude,  present  and  prospective,  of  the  commerce  and  of  the 
"wrants  of  the  general  navigation  for  refuge  where  the  harbors  are.  Upon 
these  considerations,  as  a  stand-point,  I  have  no  difficulty  in  determining,  in  my 
own  mind,  the  works  within  ray  superintendency  which  are  entitled  to  receive 
the  increased  depth.  They  are:  Erie,  Pennsylvania,  Cleveland,  Ohio,  Toledo, 
Ohio,  St.  Clair  flats,  St.  Mary's  river  (in  certain  places)  and  St.  Mary's  canal. 
Although  the  St.  Mary's  river  and  itscanalarenot  located  exactly  intermediate, 
they  nevertheless  are  of  too  much  importance,  in  view  of  the  future  immense 
magnitude  of  the  Lake  Superior  commerce  in  its  relation  to  the  general  lake  trade, 
to  be  overlooked  in  the  project  now  under  consideration.  The  other  harbors  with- 
in my  superintendency  1  would  leave  with  twelve  feet  water  wherever  it  is 
practicable  to  obtain  and  maintain  that  depth,  the  estimates  for  which  are  al- 
ready in  the  engineer  department. 

The  phrase  **  to  admit  vessels  of  fourteen  feet  draught"  is  indefinite,  and  this 
very  indefiniteness  will  probably  lead  to  discrepancies  in  the  estimates  of  the 
several  officers  charged  with  estimating  the  cost  of  deepening  the  channels  at  the 
harbors  in  the  various  lakes.  Shall  the  estimate  be  based  upon  a  depth  of  fourteen 
feet  below  high  stage  during  the  season  of  navigation  1  or  medium  stage  ?  or 
average  low  stage?  The  lowest  stage  of  water  occurring  in  the  season  of  navi- 
gation is  tbe  one  whose  surface  should  be  taken  as  the  plane  of  reference  in  as- 
eigning  the  depth  for  the  improvement. 

Now,  it  is  of  the  highest  importance  that  the  terminal  points,  Chicago  and 
Buffalo,  should  have  water  of  sufficient  depth  at  all  times  of  blows,  so  prevalent 
here,  that  vessels  can  enter  anS  depart  with  their  cargoes  without  detention,  or 
risk  for  want  of  depth  or  width  of  water  way.     For  this  purpose,  were  it  left  to 
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m J  judgment,  I  should  make  the  phrase  to  mean  fourteen  feet  below  the  lowest 
known  stage.  This  would  insure  fifteen  feet  at  average  low  water,  and  I  would 
assign  thirteen  feet  below  the  lowest  known  stage  in  the  season  of  navigation, 
for  the  depth  at  Erie,  Cleveland,  Toledo,  St.  Clair  flats,  and  the  places  in  the 
St.  Mary's  river  and  on  the  mitre-sill  of  its  ship  canal,  which  with  the  upper 
part  of  that  river  connects  the  navigation  with  Lake  Superior.  This  would  in- 
sure fourteen  feet  at  average  low  water.  In  regard  to  the  estimates  for  improv- 
ing the  Chicago  and  Buffalo  harbors  to  the  required  depth,  these  not  being 
•  within  my  superintendency,  I  doubt  not  will  be  made  by  the  officers  respectively 
in  charge  of  them.  Now,  it  must  not  be  inferred  that  I  advance  the  opinion 
that  when  the  Chicago  harbor  is  completed  and  completely  dredged  out  by  arti- 
ficial means,  the  force  of  the  outflow  of  its  river,  alone,  will  keep  it  clear  to  the 
depth  proposed,  especially  as  the  city  is  striving  to  turn  the  course  of  that  river 
into  the  Illinois  river  and  to  draw  the  waters  of  the  lake  through  in  the  same 
direction.  Nor  do  I  know  that  the  outflow  at  Buffalo  will  alone  be  sufficient  to 
keep  that  harbor  clear  to  the  depth  proposed. 

The  commerce,  however,  has  already  attained  to  such  a  magnitude  at  these 
points,  as  to  justify  artificial  aids  to  the  force  of  the  outflow  in  successive  dredg- 
ings  to  maintain  depths  in  all  ordinary  times  of  fourteen  feet  below  the  lowest 
stage  that  occurs  in  the  season  of  navigation. 

II. — ESTIMATES  OP   COSTS  OF  THE    PROPOSED  DEEPENING   AND   MODIFICATIONS 
OF  EBIE  HARBOB,  PENNSYLVANIA. 

The  estimate  for  dredging  the  outer  bar  to  obtain  twelve  feet,  and  for  extend- 
ing the  north  pier,  has  already  been  made  in  my  annual  report  of  1865,  and  the 
sum  appropriated  to  the  amount  of  836,961.  I  make  the  estimate  of  the  cost 
of  the  additional  items,  viz.,  outer  dredging,  inner  dredging,  further  extension 
of  pier,  and  the  restoration  of  the  old  interior  north  breakwater,  to  amount  to 
$54,666;  therefore,  the  cost  of  deepening,  &c.,tothe  standard  proposed,  is  S9 1,627. 

1.  Cleveland  harbor,  Ohio, — In  my  annual  report  of  1865 1  estimated  for  ex- 
tending both  piers  of  this  harbor,  and  thereby  increasing  its  capacity,  at  a  cost 
of  $59,806.  I  estimate  the  additional  work,  viz.,  dredging  in  order  to  deepen 
it,  and  a  further  extension  of  each  pier  by  about  110  feet  to  preserve  the  chan- 
nel, to  cost  $38,622.  This  added  to  the  foregoing  will  bring  the  total  cost,  in 
order  to  bring  this  important  work  to  the  standard  propo.^ed,  at  $98,428. 

2.  Toledo  harbor,  mouth  of  Maumce  river,  in  the  Maumee  bay,  Ohio.^ 
The  amount  appropriated  by  Congress  last  session  was  $20,000,  I  make 
the  amount  required  to  pay  for  dredging  the  channel,  in  addition  to  that  con- 
templated with  the  above  sum,  to  a  greater  width  and  depth,  straight  oat, 
in  a  northeasterly  direction  from  fifteen  feet  water  in  the  river,  with  a  channel 
width  of  300  feet  to  sufficiently  deep  water  in  the  Jake,  dumping  in  the  north 
channel  so  as  to  dam  that,  and  force  all  the  water  through  the  new  channel,  to 
be  $449,664;  this  added  to  the  $20,000,  will  bring  the  improvement  to  the 
standard  proposed,  and  to  cost  $469,664. 

3.  ^S^  Clair  flats,  Michigan. — At  its  last  session  Congress  appropriated  for 
this  $80,000.  In  my  "revised  report "  of  December  10,  1866, 1  estimated  the 
cost  of  improving  the  existing  crooked  channel  to  as  high  a  degree  as  the  case 
admitted,  at  $383,293,  and  no  modification  of  the  plan  can  be  made  if  we  follow 
this  old  channel;  and  as  it  contemplates  thirteen  and  a  half  feet  of  water,  it  will 
be  seen  that  the  above  sum  is  the  estimated  cost  of  bringing  the  work  to  the 
contemplated  standard.  But,  in  the  same  report  I  presented  reasons  for  making 
the  improvement  by  a  direct  short  ship  canal  a<Rro8s  the  flat,  in  preference  to 
expending  any  more  money  for  dredging  the  existing  channel ;  and  I  estimated 
the  cost  of  the  canal  at  thirteen  feet  deep  at  lowest  stage,  300  feet  wide  between 
banks,  and  the  banks  to  be  revetted  and  raised  vertic^ly  five  feet  above  the 
water,  and  to  be  fifty-eight  feet  wide  on  top,  and  to  bear  trees,  at  the  total  sum 
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of  $428,754.  Hence  it  will  be  seen  that  this  is  the  estimate  of  the  cost  of  this 
mode  of  improving  the  navigation  to  the  standard  depth  contemplated  without 
other  modifications. 

4.  St.  Mar^s  river,  Michigan. — Congress  appropriated  at  its  last  session  for 
this  the  sum  of  $50»000.  In  my  report  upon  this  improvement,  August  23, 1866, 
five  places  were  considered  requiring  improvement,  costing  $423,983.  Recently 
I  have  learned  of  another  place  in  the  channel,  just  below  the  canal,  where  over 
the  natural  bottom,  for  an  extent  of  300  feet  channelwise,  the  water  was  only 
ten  feet  eight  inches  to  eleven  feet  deep  last  summer;  the  bottom  here  is  hard- 
pan.  The  cost  of  removing  this  obstruction  will  be  $13,334,  according  to  the 
oest  data  I  can  now  obtain ;  this  added  to  the  foregoing  sum,  wiil  make  the 
estimate  for  the  river,  exclusive  of  the  canal,  to  bring  the  navigation  to  the 
standard  proposed,  to  the  sum  of  $437,317. 

/).  St.  Mary^s  ship  canal. — The  depth  of  water  on  the  mitre-sill  of  this  im- 
portant work  last  summer  was  only  ten  and  two-thirds  feet.  By  the  process  of 
flooding,  however,  vessels  passed  drawing  eleven  feet.  That  stage  of  water 
may  be  regarded  as  the  lowest,  and  it  affords  good  data  for  determining  the 
precise  modification  necessary  to  adapt  the  canal  to  the  depth  of  thirteen  feet 
below  the  lowest  stage,  the  same  as  contemplated  for  the  proposed  canal  across 
St.  Clair  flats.  I  have  made  myself  acquainted  with  the  details  of  construction 
exhibited  by  the  official  drawings  of  the  St.  Mary's  canal.  I  find  that  it  admits 
of  being  excavated  throughout  its  length,  and  the  bottoms  of  the  locks  of  being 
made  to  occupy  a  lower  position,  so  as  to  give  thirteen  feet  of  water  on  the 
mitre-sill,  without  destroying  any  of  the  existing  work,  except  some  immaterial, 
and  the  grillage  part  of  the  lock  foundations.  These  foundations  may  be  re- 
moved and  new  foundations  and  uqder  walls  put  in  under  the  present  lock  walls 
without  destroying  the  latter.  The  practical  engineering  for  these  modifications 
is  quite  simple,  and  safe  against  the  destruction  of  the  existing  works. 

But  the  full  and  complete  estimate  of  the  cost  cannot  be  made  until  after  a 
personal  inspection  of  the  work  itself;  and  after  that  it  would  take  two  Wieeks 
to  make  up  the  estimate.  The  modifications  could  be  accomplished  probably 
in  one  year.  But  in  the  mean  time,  for  the  season  of  navigation  what  would 
become  of  Lake  Superior  trade  ?  This  is  a  question  difficult  to  reconcile  with 
the  work  necessary  to  the  modifications.  The  period  of  time  hence  is  not  equal 
to  that  which  has  elapsed  since  the  conception  of  this  work,  before  the  Lake 
Superior  trade  will  become  so  great  that  the  present  system  of  its  single  locks 
will  be  inadequate  for  the  business,  and  an  additional  side  canal  will  be  demanded. 
Then  will  be  the  time  to  construct  the  new  parts  with  adequate  depth,  aqd  soon 
af;^er  the  new  shall  be  completed,  to  modify  the  old  canal  to  the  same  draught. 
Jn  conclusion,  I  express  the  opinion  that  beyond  these  already  considered,  it 
is  not  necessary  for  all  reasonable  purposes  of  lake  navigation  to  attempt  to  give 
more  depth  of  water  than  we  now  expect  to  obtain  under  the  existing  plans  and 
estimates  for  the  other  harbors  of  less  importance  within  my  superintendency. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  Engineers,  Brevet  Brigadier  General. 
Brig,  and  Bvt.  Maj.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers. 


Office  Lake  Survey,  Detroit,  February  4,  1867. 
Sir  :  In. reply  to  your  circular  of  the  first  instant,  I  have  no  hesitation  in 
Baying  that  the  general  commerce  of  the  lake  would  be  greatly  benefited  if  ves- 
Beu  having  a  draught  of  fourteen  feet  could  be  used.    To  do  this,  however,  the 
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firat  point  to  be  attained  is  to  secure  that  depth  in  the  commanications  between 
the  lakes,  and  from  Lake  Ontario  to  the  ocean;  that  is,  in  the  St.  Mary's  canal; 
the  flats  of  Lake  George,  St.  Mary's  river ;  St.  Clair  flats ;  around  the  Falls  of 
Niagara,  and  the  Canadian  canals  around  the  falls  in  the  St.  Lawrence  river. 
None  of  these  works  being  under  my  charge,  I  know  nothing  of  the  probable 
expense  that  would  be  incurred.  Until  these  improvements  are  made,  it  would 
be  neither  necessary  nor  expedient  to  secure  a  greater  depth  of  water  in  the 
harbors  than  has  heretofore  been  proposed. 

There  are  many  of  the  harbors  on  the  lakes  where,  owing  to  the  small  vol- 
ume  of  water  in  the  streams  forming  them,  it  would  be  inexpedient  to  attempt 
getting  a  greater  draught  than  now  obtains,  as  it  could  not  be  maintained  without 
constant  dredging. 

I  beg  leave  respectfully  to  submit  the  following  in  regard  to  the  several  har- 
bors for  which  I  have  been  called  on  to  make  estimates  : 

Superior  City. — The  additional  length  required  to  carry  the  proposed  piers 
to  the  depth  of  fourteen  feet  would  not  exceed  two  hundred  feet  on  each  pier, 
and  the  additional  expanse  would  not  probably  exceed  $25,000.  The  water  in 
the  St.  Louis  river,  which  forms  the  harbor,  is  abundant  to  maintain  the  depth 
proposed. 

Ontonagon. — The  stream  is  not  believed  to  be  sufficient  to  preserve  the  ad- 
ditional depth  even  if  the  piers  were  carried  out. 

E'tgle  harbor. — The  estimate  submitted  was  for  the  depth  of  water  in  the 
channel  of  fourteen  feet.  This  was  considered  necessary  to  enable  vessels  draw- 
ing twelve  feet  to  enter  when  there  was  any  sea  running,  the  entrance  being 
exposed  and  the  bottom  rock.  To  give  the  same  fxcilities  if  vessels  drawing 
fourteen  feet  were  used,  there  should  not  be  less  than  sixteen  feet  in  the  en- 
trance. This  would  treble  the  amount  of  rock  excavation,  and  involve  an  ad- 
ditional expense  of  not  less  than  $292,032. 

Luc  La  Belle, — The  harbor  at  this  place  is  a  small  interior  lake  in  which  is 
ample  depth  of  waier.  The  improvement  is  a  canal  connecting  this  with  Lake 
Superior  and  piers  to  protect  the  entrance.  These  piers  were  to  be  carried  to 
sixteen  feet  of  water ;  it  is  not  probable  that  they  have  been  founded  sufficiently 
deep  to  admit  of  dredging  between  them  to  the  depth  proposed,  nor  is  it  at 
all  probable  that  the  flow  of  water  from  the  pond  would  be  sufficient  to  main- 
tain a  depth  of  water  in  the  channel  of  over  twelve  feet.  It  would  be  neces- 
sary to  have  additional  data  in  regar  J  to  the  am  juut  of  discharge  before  the  ex- 
pediency of  attempting  to  get  greater  depth  in  the  channel  could  be  determined 
upon.  The  proposed  improvement  if  made  would  probably  cost  8250,000,  if 
it  should  become  necessary  to  rebuild  the  piei-s. 

Marquette. — The  proposed  improvement  at  this  point  consists  of  a  break- 
water to  afford  shelter  from  the  force  of  the  lake  waves.  The  depth  of  water 
behind  this  proposed  breakwater  being  greater  than  fourteen  feet,  no  additional 
expense  would  be  incurred. 

Au  Sable  river.  Lake  Huron. — The  stream  is  not  sufficient  to  maintain  a 
greater  depth  than  that  which  has  been  proposed. 
Very  respectfully,  your  obedient  servant, 

W.  F.  RAYNOLDS, 
Brevet  Colonel  U.  S.  -4..  Major  Epgineers. 

Major  General  A.  A.  Humphreys, 

C/iief  of  Engineers  U,  S,  A.,  Washington,  D.  C, 


Boston,  February/  13,  1867. 
Sir  :  In  compliance  with  request  contained  in  department  letter  of  Ist  instant, 
to  report  my  views  as  to  the  necessity  or  expediency  of  increasing  the  depth  of 
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the  lake  harbors  under  my  charge,  so  as  to  admit  vessels  of  fourteen  feet  draught 
of  water,  1  have  the  honor  to  report  as  follows  : 

These  harbors  are  Oswego,  Great  Sodus  and  Little  Sod  us,  N.  Y.  All  the  in- 
formation which  I  have  obtained  up  to  this  time  leads  me  to  believe  that  a  d^'pth 
of  twelve  feet  has  been  heretofore  considered  ample.  Of  course  a  harbor  which 
will  admit  a  draught  of  fourteen  feet  is  better  than  one  of  less  depth,  and  there 
may  be  circumstances  (such  as  the  con8t,ruction  of  a  ship  canal  around  Niagara 
Falls)  which  would  so  develop  the  lake  commerce  as  to  render  advisable  the 
building  of  larger  vessels  and  an  increased  depth  of  water  to  accommodate 
them.  But  in  view  of  the  uncertainty  of  farther  appropriation  and  the  actual 
condition  of  things,  I  cannot  recommend  that  a  depth  over  twelve  feet  should 
be  attempted  in  the  dredging  intended  with  fhe  funds  now  available  for 
these  harbors,  and  I  feel  very  doubtful  whether  any  part  of  the  additional 
amounts  recommended  in  my  last  report  (viz :  $60,000  for  Oswego,  850,000  for 
Little  Sodus,  and  $80,000  for  Great  Sodus)  should  be  used  in  obtaining  a 
greater  depth  th  m  twelve  feet.  If,  however,  the  sum  of  $25,000  in  addition  to 
these  amounts  were  granted  this  year  for  each  harbor,  I  should  recommend  that 
the  increased  depth  required  for  fourteen  feet  draught  be  now  given. 
Very  respectfully,  sir,  your  obedient  servant, 

C.E.  RLUNT, 
Major  Engineers^  Brevet  Lieut.  Colonel  U,  S.  Army, 
General  A.  A.  Humph rbvs. 

Chief  Engineer  U,  S,  Army^  Washington  CUy. 


Milwaukee,  Wisconsin, 

February  6,  1867. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  engineer  depart- 
ment circular  dated  February  1,  1867,  asking  for  a  report  upon  the  expediency 
of  increasing  the  depth  of  the  harbors  on  Lake  Michigan  so  as  to  admit  vessels 
of  fourteen  feet  draught. 

My  opinion  is  that,  as  a  general  rule,  the  principal  harbors  on  Lake  Michigan 
Bhonld  be  deepened  so  as  to  admit  vessels  drawing  fourteen  feet  of  water. 

Vessels,  generally  propellers,  drawing,  when  loaded,  thirteen  feet,  have  en- 
tered and  gone  oat  of  the  harbors  of  Chicago  aud  Milwaukee  during  the  year 
1866,  and  a%  Racine,  daring  the  same  period,  a  line  of  propellers  drawing  twelve 
and  one-half  feet  have  entered  aiid  left. 

The  commerce  on  this  lake  has  increased  immensely  during  the  past  few 
years,  far  beyond  the  most  sanguine  expectations  of  twenty  years  ago,  when 
twelve  feet  of  water  was  the  usnal  depth  selected. 

This  increase  has  augmented  the  number  of  vessels  employed,  and  enlarged 
the  size  until  a  draught  of  twelve  feet  is  not  uncommon. 

This  increase  in  size  is  due  to  the  immense  grain  trade  of  this  country,  and 
is  limited  only  by  the  depth  of  the  harbors  aud  channels  which  are  used  by  the 
carriers. 

As  an  evidence  of  the  greatness  of  this  canning  tfade,  I  will  state  that  during 
this  year,  1866.  from  the  port  of  Milwaukei^  alone  there  were  shipped  by  lake 
vwsels  10  939,561  bushels  of  wheat,  (marly  eleven  millions,)  nearly  500,000 
barn  Is  of  flour,  nearly  500,000  bushels  of  corn,  over  one  and  one-half  millions 
of  bushels  of  oats,  and  large  quantities  of  rye  and  barley. 

From  Milwaukee  you  can  easily  judge  what  Chicago  sends  by  the  lake.  Add 
to  these  the  shipments  from  Kacine,  Sheboygan,  and  Manitowoc  on  the  west 
shore,  and  the  fast  growing  trade,  especially  in  lumber,  from  ports  on  the  east 
shore,  we  see  we  have  a  carrying  trade  that  requires  a  larger  number  of  vessels 
and  of  a  larger  size. 

17  w Vol.  ii 
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Our  harbors  should  conform  to  the  necessities  of  the  case,  and  if  practicable, 
at  a  slight  addition  to  their  cost,  be  deepened  to  at  least  fourteen  feet.  The 
limit  to  the  draught  of  vessels  sailing  to  and  from  Milwaukee  and  Chicago  will 
be  governed  at  all  times  by  the  depth  of  water  in  the  channel  through  the  St. 
Clair  flats.  As  this  channel  is  deepened,  so  will  the  grain  vessels  to  and  firom 
these  two  harbors  be  increased  in  size,  and  a  deepening  of  the  harbors  required. 

We  will  now  consider  the  deepening  of  the  harbors  on  Lake  Michigan  in- 
trusted to  my  charge : 

1.  Aux  Bees  Scies, — Examining  the  map  of  this  harbor  fumislied  bv  General 
Cram,  with  his  report  and  plan  in  1864,  we  notice  a  bar  with  a  deptfi  of  twelve 
feet  upon  it,  running  parallel  to  and  distant  about  800  feet  from  the  shore. ,  The 
width  of  this  bar  is  about  100  feet.  To  improve  this  harbor  so  as  to  admit  ves- 
sels of  fourteen  feet  draught,  we  have  two  plans  before  us— one  to  extend  the 

Siers  out  and  over  this  bar,  and  dredge  the  whole  water-way  to  the  required 
epth  ;  and  the  other  to  extend  the  piers  to  fifteen  feet  of  water,  dredge  between 
the  piers,  and  a  channel  through  the  outer  bar.  Making  no  allowance  for  greater 
depth  than  fourteen  feet,  which  should  be  done  where  the  vessel  actually  draws 
fourteen  feet,  but  estimating  only  for  this  depth  of  water  throughout,  the  first 
plan  would  require  an  extension  of  about  1,000  feet  running  of  pier  work,  and 
the  removal  of  about  18,677  cubic  yards  of  earth  and  sand.  The  cost  would 
be  $92,838  50.  The  other  plan  would  require  about  300  feet  of  pier  work,  and 
about  the  same  amount  of  dredging.  The  cost  would  be  about  $34,388  50. 
This  latter  plan  would  be  recommended  by  me.  I  must  here  state  that  these 
figures  are  based  on  General  Cram's  map,  and  as  several  years  have  elapsed 
since  this  survey,  I  would  recommend  a  new  examination  to  be  made  of  this 
locality. 

2.  Grand  Haven. — This  harbor  was  discussed  in  my  report  dated  November 
30,  1866.  If  the  south  pier  is  extended  out  the  600  feet  recommended,  the  cur- 
rent of  the  river  will  scour  out  the  channel  to  the  required  depth.  The  probable 
cost  would  be,  in  addition  to  the  present  appropriation,  $40,111  21. 

3.  Black  Lake  harbor. — To  improve  this  harbor,  as  required  above,  would 
require  an  addition  of  2,150  running  feet  of  pier  work  and  23,889  cubic  yards 
of  dredging.  The  cost  of  this  would  be  about  $196,469  50  in  addition  to  what 
has  been  asked  for. 

4.  St.  Joseph  harbor. — When  the  improvement  recommended  in  my  report  of 
November  30,  1866,  is  made,  vessels  drawing  fourteen  feet  of  water  can  enter. 
The  amount  asked  for  was  $22,459  84. 

5.  Chicago  harbor. — This  harbor  would  require,  in  addition  to  the  present 
improvements  contemplated,  the  removal  of  about  5,000  cubic  yards  of  earth 
and  sand,  costing  about  $2,500. 

6.  Kenosha  harbor. — This  harbor  would  require  an  additional  228  running 
feet  of  pier  work  and  15,704  cubic  yards  of  dredging.  The  cost  of  this  addition 
will  be  about  $26,890. 

7.  Racine  harbor. — ^This  harbor  would  require,  in  addition  to  the  amount  asked 
for  in  my  report  before  referred  to,  the  sum  of  $7,423  50  to  remove  about  14,847 
cubic  yaxds  of  sand  and  earth  from  the  new  channel.  i 

8.  Milwaukee  harbor. — This  harbor  has  its  piers  in  fourteen  feet  of  water, 
and,  taking  the  measurement  of  1865  as  a  guide,  there  wll  be  required  to  re- 
move about  16,981  cubic  yards  of  earth  and  sand  from  between  the  piers,  to 
make  a  channel  of  fourteen  feet  throughout.  1  am  confident  that  a  bar  has 
been  forming  opposite  the  mouth  of  this  harbor  during  the  past  year,  and  that 
it  will  be  safe  to  double  this  amount  of  dreJging.  I  would,  therefore,  ask  for 
$17,000  for  this  harbor. 

9.  Sheboygan  harbor. — This  harbor  would  require  560  running  feet  of  pier 
work,  in  addition  to   the   present  proposed  improvement,  and  19,447  cubic 
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yards  of  dredging.     The  cost  of  this  additional  improvement  will  amount  to 
$56,483  50 

10.  Manitowoc  harbor, — This  harbor  would  require  128  feet  of  additional 
pier  work,  and  21,333  cubic  yards  of  dredging.  The  cost  of  this  would  amount 
to  $21,354  66. 

RECAPITULATION. 

AmounU  required  to  improve  the  harbors  on  Lake  Michigan  under  the  charge 
of  Major  J.  B,  Wheeler,  corps  of  engineers,  so  that  vessels  may  enter  toith  a 
draught  of  fourteen  feet. 


Name. 


Amount 
asked    for. 


BemarkB. 


Aox  Bees  Scies . 
Grand  Haven . . 

3  Black  Lake  .... 

4  '  St  Joseph 

5  {  Cbica^ 

6  i  Kenosha 

Racine 

Milwaokee 

Sheboygan 

Manitowoc 


$34, 
40, 

196, 
22, 
2. 
26, 
7, 
17, 
56, 
21, 


388  50 
IJl  21 
469  50 
459  84 
500  00 
890  00 
423  50 
000  00 
483  50 
354  ^ 


Already  asked  for. 
Already  asked  for. 


Total 


425,080  71 


I  am,  general,  very  respectfully,  your  obedient  servant, 

J.  B.  WHEELER, 

Major  of  Engineers, 
Major  Genera]  A.  A.  Humphrbys, 

Corps  of  Engineers,  Chief  of  Engineer  s  U.  S.  A.,  Washington,  D,  C, 


APPENDIX  D. 

St.  Paul,  Minn.,  September  14,  1867. 

General  :  I  have  the  honor  to  submit  the  following  report  of  the  operations 
conducted  by  me  for  the  year  ending  June  30,  1867  : 

I  was  assigned  to  this  field  of  duty  by  order  from  the  engineer  department, 
dated  July  31,  1866.  The  duties  were  the  examination  and  survey  of  the 
Miflsissippi  river  and  its  tributaries,  between  the  Falls  of  St.  Anthony  and  the 
Bock  River  rapids,  viz.,  the  Minnesota,  St.  Croix,  Cannon,  Zumbro,  and,  also, 
of  die  Fox  and  Wisconsin,  as  provided  fot  in  the  act  making  appropriations 
for  the  repair,  &c.,  of  certain  public  works  of  the  United  States,  approved  June 
23, 1866.  This  act  stipulates  that  the  navigation  shall  be  made  for  vessels 
drawing  four  feet  of  water,  economizing  the  water  by  dams,  locks,  sluice-ways, 
and  all  other  means  calculated  to  insure  the  passage  of  steamers  of  four  feet 
draught  at  all  navigable  seasons.  The  subject  of  constructing  railroad  bridges 
acroM  ^  Mississippi  river  between  St.  Paul  and  St.  Louis,  at  such  places,  and 
npon  such  plans  of  construction,  as  will  offer  the  least  impediment  to  the  navi- 
gation of  the  river,  was  also  confided  to  me.  A  report  on  these  matters  was 
repaired,  by  the  act  before  named,  in  time  to  be  laid  before  Congress  at  its  next 
session. 

These  duties  were  immediately  entered  upon  by  me,  and  a  preliminary  report, 
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as  complete  as  could  be  made  at  the  time,  was  rendered  to  the  engineer  depart- 
ment imder  date  of  January  21,  1867.  This,  with  the  report  of  the  Chief  of 
Engineers,  was  printed  as  H.  Ex.  Doc.  No.  58,  d9th  Congress,  2d  session. 

As  probably  always  occurs  in  such  hastily  prepared  and  hastily  copied  and 
printed  reports,  some  serious  errors  appear  in  the  printed  copy,  so  as  to  make  it 
a  somewhat  unreliable  reference  for  the  information  designea  to  be  conveyed. 
Thus,  at  tbe  bottom  of  page  26, 1  am  made  to  speak  of  **  encouraging  the  water," 
when  I  said  **  concentratiug  the  water.'*  At  the  bottom  of  page  22,  tbe  print 
is  **  17,000  cubic  yards,"  and  **  2,300  cubic  yards."  It  was  meant  to  read 
17,000  cubic /eet  per  sec,  and  2,300  feet  per  sec.  The  diagram  on  page  69 
was  reduced  one-half  (^)  its  linear  scale  in  the  publication,  but  the  scale  is 
given  in  the  text  as  it  was  on  the  original.  Numerous  other  corrections  might 
be  made,  but  these  will  suffice  to  put  any  one  on  their  guard  in  consulting  the 
printed  document. 

I  will  here  repeat  the  estimates  submitted  by  me  which  were  approved  by  the 
Chief  of  Engineers : 

1. — For  improvement  of  the  Musissippi  river. 

For  lock  and  dam  at  Meeker's  island S235,  665  00 

For  building  and  operating  two  dredges  and  snag-boats 96,  000  00 

For  experimental  dam  at  Prescott  island 5,  000  00 

For  experimental  dam  at  Wacouta  channel 3,  000  00 

For  experimental  beacons. 800  00 

Total  first  year , , 340,465  00 

2. — For  improvement  of  the  Minnesota  river. 

From  Yellow  Medicine  to  its  mouth,  by  dams  and  locks  giving  four 
feet  water,  two  hundred  and  thirty-seven  (237)  miles,  as  follows  : 

Yellow  Medicine  to  Fort  Ridgely,  60  miles $250,  000  06 

Fort  Ridgely  to  Mankato,  73|  miles 235,  000  00 

Mankato  to  Upper  Le  Sueur,  31^  miles 160,  000  00 

Upper  Le  Sueur  to  foot  of  Little  rapids,  39 j  miles. . . .  126,  000  00 

Little  rapids  to  Mendota,  31 J  miles 4,  500  00 

I'otal 775,500  00 

A  desirable  improvement  by  the  following,  securing  two  or  three  feet  water, 
was  estimated  as  follows : 

For  removing  snags  and  boulders  throughout $37,  000  00 

For  dam  and  lock  at  Little  Falls 60,  000  00 

For  expense  annually  of  scraper  and  dredge  boat 20,  000  00 

Total  for  Minnesota  river,  giving  2  to  3  feet  draught 117,  000  00 


For  improving  the  Wiscomtn  river. 

For  constructing  dredge  and  snag-boat 925,  000  00 

For  operating  same  for  .one  year 15,  000  00 


Total. 40,  000  00 
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For  additional  surveys. 

For  Mississippi,  above  Fallfl  of  St.  Anthony    $7,  500  00 

For  Mississippi,  between  Falls  of  St.  Anthony  and  Rock  Island 

rapids 35,  000  00 

For  the  Wisconsm  river -. 7,  500  00 

Total • 50,000  00 


By  die  act  approved  March  2,  1867,  appropriations  were  made  as  follows : 

1. — For  the  Mississippi  river. 

For  building  and  operating  two  dredge  and  snag-boats $96,  000  00 

2. — For  the  Wisconsin  river. 
For  building  and  operating  one  dredge  and  snag-boat $40,  000  00 

3. — For  the  Minnesota  river. 
For  removing  snags  and  boulders  throughout $37,  000  00 

No  special  appropriation  was  made  for  the  surveys  estimated  for,  but  a  gen- 
eral appropriation  in  its  stead  of  $125,000  for  examination  and  survey  of  west- 
era  and  northwestern  rivers,  and  section  tive  (5)  of  this  act  directed  the  surveys 
above  estimated  for  and  numerous  others  to  be  made  out  of  this  amount.  The 
letter  to  me  from  the  Chief  of  Engineers,  of  May  16,  1867,  set  apart  the  liberal 
allowance  of  840,000  of  this  appropriation  for  surveys  and  examinations  under 
taj  charge. 

The  full  amount  of  my  estimate,  $50,000,  could  not  then  be  promised,  in 
view  of  other  surveys  of  great  importance  required  to  be  done  by  this  appro- 
priatioo.  The  amount  allotted  to  me,  $40,000,  has  proved  as  much  as  I  could 
advantageously  make  use  of  this  season,  which  has  been  one  exceedingly  unfa- 
vorable for  surveys  on  the  upper  Mississippi,  on  account  of  high  water. 

I  will  now  resume  the  report  of  operations  since  the  date  of  the  published 
preliminary  report,  dated  January  21,  1867. 

Owing  to  want  of  means,  the  parties  engaged  in  office  work  were  reduced 
soon  after,  as  fast  as  the  maps  were  placed  in  condition  to  easily  be  completed 
bj  others  hereafter.  Two  assistants  had,  however,  to  be  kept  continuously  on 
the  Minnesota  survey,  and  five  on  the  Mississippi  surveys.  By  orders  from  the 
engineer  department  of  March  22,  subsequently  modified  by  one  of  March  26, 
I  was  made  a  member  of  the  board  on  the  improvement  of  the  Des  Moines 
rapids,  to  meet  at  Keokuk,  April  15.  1867.  I  was  engaged  personally  on  this 
duty  imtil  May  15.  After  this,  by  authority,  I  visited  St.  Louis  and  Cincinnati, 
to  examine  steamboats,  with  a  view  to  procuring  a  suitable  one  for  dredging  and 
SDagging  on  the  upper  Mississippi  and  Wisconsin  rivers. 

i  returned  to  St.  Paul  on  the  9th  of  June.  At  this  time  the  Mississippi  river 
was,  at  this  place,  thirteen  and  a  half  feet  above  low  water,  and  rising  rapidly. 
It  continued  to  rise  till  June  14,  being  then  fifteen  and  a  quarter  feet  above 
low  water.  By  June  23  it  had  fallen  to  twelve  feet  above  low  water. 
It  then  began  to  rise  again,  and  on  June  30  was  sixteen  feet  above  low 
water.  On  the  9th  of  June  the  Wisconsin  river,  at  Portage,  was  five  feet  above 
low  water.  It  continued  to  fall  throughout  the  rest  of  this  month,  being  at  its 
close  two  and  a  half  feet  above  low  water.  So  far,  all  the  streams  were  too 
high  to  carry  on  advantageously  any  surveys  other  than  gauging  them,  and  this 
was  begun  at  once. 

The  preparation  of  drawings  and  specifications  for  different  kinds  of  boats 
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required  .was  also  urged  forward.  Ou  the  22d  of  June  an  advertisement  waa 
made  for  proposals — Srst,  for  selljng  to  the  United  States  steamboats  to  be  used 
in  scraping  the  sand-bars;  second,  for  wrecking  the  steamer  Northern  Light;  and, 
third,  for  removing  snags  and  boulders  from  the  Minnesota  river — as  it  had 
become  obvious  that  we  should  not  be  able  to  do  anything  this  season  with  boats 
of  our  own  construction,  and  it  was  hoped  private  parties  might  be  able  to  per- 
form the  work  advantageously  to  the  public  with  means  already  provided.  A 
favorable  contract  for  remo\^ng  snags  and  boulders  from  the  Minnesota  was  ulti- 
mately made  with  Sanford  A.  Hooper,  of  Belle  Plains. 

The  results  of  further  operations  do  not  come  within  the  fiscal  year  ending 
June  30,  and  as  my  time  now,  in  this  most  active  period,  does  not  allow  for  a 
full  report  thereon,  and  as  the  results  themselves  will  not  be  fully  determined  till 
the  close  of  the  season,  I  deem  it  best  to  defer  any  further  report  of  operations 
till  then. 

All  the  works  in  my  charge  are  being  urged  forward  with  all  the  speed  con- 
sistent with  accuracy  and  due  regard  for  economy. 

The  surveys  on  the  Mississippi  and  Wisconsin  are  progressing,  and  oa  the 
latter  will  be  completed  this  season. 

The  following  table  gives  the  expenditures  made  by  me  from  appropriation  for 
examination  and  survey  of  western  and  northwestern  rivers,  for  the  year  ending 
June  30,  1867: 


Applied  to— 

3d  quarter, 
1866. 

4th  quarter, 
1866. 

1st  quarter, 
1867. 

2d  quarter, 
1867. 

Tot^ 

Mississippi  river 

Minnesota  river. 

Cannon  river .  - .  - . 

$2,915  81 
339  25 
128  59 

$14^04  29 

3^4  22 

1,019  80 

622  50 

1,060  14 

$5,406  03 

1,034  55 

144  37 

192  50 

452  31 

$3,901  61 
990  40 

$26,727  74 
6,018  42 
1,292  76 

2unibro  river ....... 

815  00 

Fox    and    Wisconsin 
rivers -•.. 

1,512  45 

8t.  Croix  river.... .... 

Grand  total 

36,366  37 

The  season's  work  will,  it  is  believed,  enable  us  to  complete  the  report  on  the 
subject  of  bridging  the  Mississippi  between  St.  Paul  and  8t.  Louis,  and  the  deter- 
mination  of  a  definite  plan  for  improving  the  Wisconsin  and  parts  of  the  Missis- 
sippi river. 

Independent,  however,  of  these  plans,  to  be  submitted  in  a  future  report,  I 
deem  it  exceedingly  desirable  to  have  the  following  amounts  appropriated  for 
continuing  the  works  next  year : 
First,  for  continuing  the  survey  of  the  Mississippi  river  above  Bock 

island $50,  000 

Second,  operating  two  (2)  snag  and  scraper  boats  on  Mississippi  river       36,  000 

Third,  experimental  dam  at  Prescott 5,  000 

Fourth,  experimental  dam  to  deepen  Wacouta  chute 5,  000 

Fifth,  dam  and  lock  at  Little  falls,  Minnesota  river   60,  000 

Sixth,  dam  and  lock  at  Meeker's  island,  Mississippi  river  .^ 235,  665 

The  first  item,  of  $50,000  for  surveys  on  the  Mississippi,  is  very  necessary. 
A  thorough  knowledge  of  the  shifting  sand-bars  will  reqnire,  for  several  years, 
a  special  survey  to  be  repeated  over  the  bad  shoals,  such  as  those  at  the  mouth 
of  the  Chippewa  river,  so  that  the  changes  can  be  compared — the  proper  method 
devised  for  overcoming  the  difficulties  navigation  now  experiences.  Besides 
these  repetitions,  two  more  years  of  favorable  stages  will  enable  us  to  extend  ihe 
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surrey  throaghout  the  whole  of  the  shoal  river,  and  the  boats  and  other  material 
now  on  hand  will  enable  ns  to  much  increase  the  work  done,  with  the  same 
ezpenditure  as  heretofore 

The  second  item,  for  operating  snag  and  scraper  boats,  will  have  to  be  pro- 
vided in  advance  annually,  if  the  method  succeeds  in  producing  the  desired 
result  But  it  is  probable  that  the  full  amount  will  only  be  required  in  extreme 
low  water  years,  so  that  there  will  not  be  another  amount  required  for  the  year 
succeeding  a  high- water  season,  after  the  plan  is  fairly  in  operation 

The  third  and  fourth  items,  for  experimental  dams  at  the  head  of  Prescott 
island  and  Wacouta  chute,  are  specially  desirable,  as  affording  a  test  of  this 
method  of  improvement  applied  to  the  upper  Mississippi.  I  much  regret  that 
these  amounts  were  not  appropriated  as  estimated  for  last  year,  so  that,  by  the 
end  of  the  season,  the  result  would  be  known  to  "guide  me  in  adopting  a  final 
report.  The  fifth  item,  $60,000,  for  dam  and  lock  at  Little  falls,  on  the  Minne* 
sola,  is  for  an  improvement  demanded  beyond  any  question;  the-benefit  of  the 
amount  appropriated  for  removing  the  snags  and  boulders  will  be  very  imper- 
fectly realized,  unless  the  falls  are  also  made  navigable. 

The  sixth  item  is  called  for  by  the  same  reasons  mentioned  in  the  printed 
report,  to  which  an  item  of  such  importance  will  render  it  worth  while  to  refer. 

The  following  table  contains  the  names  of  the  different  rivers,  the  collection 
districts  in  which  they  are  located,  the  nearest  ports  of  entry,  and  the  amount  of 
revenue  collected  during  the  last  fiscal  year.  I  give  them  as  required  by  instruc- 
tions, but  not  as  an  indication  of  the  value  of  the  commerce  oenefited  by  the 
improvements  proposed  : 


Work. 

Collection  district. 

Nearest  port  of  entrj. 

Revenue  collected. 

MinDfiflota  river 

MinnAAntJL     ._ . 

Saint  Paul ^ 

CAnnon  river        ...... 

Minnesota            .... 

Saint  Paul I 

Zambro  river 

Minnesota    . .  - . .   . . 

Saint  Paul ( 

j(30, 137  32 

Minissippi  river 

Minssippi  river 

Mississippi  river 

Wisconsin  river 

Minnesota 

Saint  Paul J 

Qalena 

Galena,  Illinois ......... 

9,950  71 

Dubuque 

Dubuque,  Iowa 

Ghilena,  Illinois 

5,141  62 

Galena         

9,950  71 

Fox  river 

Milwaukee 

Depere,    Soutbport,    Ra- 
cine and  Sbeboygan. . . 

63,815  19 

Respectfally  submitted: 

G.  K.  WARREN, 

Major  Engineers,  Brevet  Major  General  U.  S.  A. 
Brevet  Major  General  A.  A.  Humphrrys, 

Chief  of  Engineerst  U.S.A. 


Treasury  Department,  September  25,  1867. 

8iB :  Tour  letter  of  the  16th  instant,  requesting  ••  information  as  to  the  amount 
of  revenue  collected  at  the  following  ports  of  entry,  for  the  fiscal  year  ending 
June  30,  1867,  viz.,  Dubuque,  Iowa;  Galena,  Illinois,  and  Green  Bay,  Wis- 
coDsiu,"  haB  been  received. 

In  answer  thereto^  I  would  call  your  attention  to  an  extract  of  a  report  made 
by  the  Commissioner  of  Customs,  to  whom  your  letter  was  referred,  and  who 
reports  "that  the  amount  of  revenues  collected  at  Dubuque  during  the  time 
specified  was  S5J41  62,  and  at  Galena  $9,950  71.  Green  Bay,  Wisconsin,  is  a 
port  of  entry  of  the  collection  district  of  Milwaukee,  and  no  separate  return  of 
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revenne  collected  there  exists  in  this  office.    The  amount  collected  in  thediBtrict 
of  Milwaukee,  which  includes  Green  Bay,  Southport,  Racine,  Sheboygan,  and 
Depere,  ports  of  entry,  was  883,815  19." 
I  am,  very  respectfully, 

J.  P.  HARTLEY* 
Assistant  Secretary. 
G.  K.  Warrrn, 

Major  of  Eng*s  and  Bvt.  Major  Gen.  U.  S.  A.,  St.  Paul,  Minn. 


-  APPENDIX  E. 

United  States  Engineer's  Office, 

Davenport,  Iowa,  September  10,  1867. 
General  :  I  have  the  honor  to  make  the  following  report  in  reference  to  the 
works  under  my  charge,  as  required  by  engineer  circular  No.  11,  dated  Wash- 
ington, June  10,  1867. 

IMPROVEMENT   OF   THE   DES   MOINES    RAPIDS   OF   THE    MISSISSIPPI    RIVER. 

Result  of  resurvey,  toith  plan  adopted  and  iteyns  of  expenditure  under  that 
plan. — Having  been  assigned  to  the  duty  of  superintending  the  improvement  of 
the  Des  Moines  rapids,  by  Special  Orders  No.  379,  dated  Adjutant  Generara 
office,  August  3,  1866,  I  proceeded  without  delay  to  Keokuk,  Iowa,  and  after  a 
careful  examination  of  the  rapids,  together  with  the  reports  and  surveys  which 
had  been  previously  made  with  a  view  to  the  improvement  of  navigation,  I  de- 
termined to  make  a  careful  resurvey  of  the  rapids,  together  with  a  section  of  the 
river  above  and  below  the  same,  and  to  consider  not  only  the  old  plan  of 
improvement,  but  every  other  one  which  might  seem  worthy  of  attention*  The 
results  of  this  resurvey,  together  with  the  details  of  the  plan  based  thereupon, 
were  communicated  to  the  bureau  in  my  report  of  January  1,  1867. 

It  will  be  remembered  that  the  original  plan  of  improvement  contemplated 
widening,  deepening,  and  in  some  degree  straightening  the  original  channel,  by 
excavating  the  rock  from  the  bed  of  the  river  at  such  points  as  required  it. 
This  plan  was,  after  careful  investigation,  rejected  as  involving  too  much  ex 
pense,  requiring  too  long  a  time  to  complete,  and  failing  when  finished  to  give 
an  adequate  improvement.  In  li<  u  thereof  I  recommended  the  construction  of 
a  lateral  navigation  canal,  extending  along  the  Iowa  shore  from  Keokuk  to  the 
village  of  Nashville,  a  distance  of  seven  and  six-tenths  miles,  and  that  the  im- 
provement should  be  completed  to  Montrose  by  making  a  thorough  cut,  two 
hundred  feet  wide  and  five  (or  six)  feet  deep,  along  the  natural  channel  at  the 
upper  chain.  This  plan  I  became  convinced  would  give  the  best,  cheapest,  and 
simplest  improvement,  all  things  being  considered,  that  could  be  devised,  and 
could  be  much  more  readily  carried  into  execution  than  any  other.  In  view  of 
the  great  importance  of  the  work,  and  the  necessity  of  its  being  as  permanent  aa 
possible,  I  recommended  that  the  canal  should  be  made  three  hundred  feet  wide 
in  both  excavation  and  embankment,  and  five  (or  six)  feet  deep  at  extreme  low 
water ;  that  there  should  be  two  lift-locks  and  one  guard -lock,  each  three  hun- 
dred and  fifty  feet  long  between  the  gates  and  eighty  feet  wide  at  the  top ;  that 
the  embankment  should  be  made  twenty  feet  wide  on  top,  be  carried  up  to  four 
feet  above  the  highest  known  flood,  and  be  cbvered  outside,  inside,  and  on  the 
top  with  well-constructed  rip-rap  of  broken  stone. 

My  report  was  duly  transmitted  to  the  House  of  Representatives  by  the  Chief 
Engineer  of  the  army,  accompanied  by  a  letter  dated  February  5,  1867,  and, 
after  having  been  considered  in  the  Committee  on  Commerce,  provision  was  made 
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in  the  general  appropriation  bill  for  carrying  the  plan  into  execution.  Objec- 
tions were  offered  to  the  plan  in  the  Senate,  which  resulted  after  debate  in  the 
rejection  of  the  item  making  the  appropriation  called  for,  and  substituting 
therefor  the  sum  of  $500,000  "  for  improving  navigation  at  Des  Moines  or 
lower  rapids,  according  to  such  plan  as  the  Secretary  of  War  shall,  on  the  re- 
port of  a  board  of  engineers,  approve."  Accordingly,  on  the  22d  of  March, 
1867,  the  Chief  of  Engineers  issued  an  order  by  the  authority  of  the  Secretary 
of  War,  convening  a  board  of  enp^ineers  to  meet  at  Keokuk,  Iowa,  to  consist  of 
Brevet  Brigadier  General  T.  J.  Gram,  corps  of  engineers  ;  Brevet  Golonel  John 
N.  Macomb,  lieutenant  colonel  of  engineers ;  Brevet  Major  General  J.  H.  Wil- 
son, lieutenant  colonel Jthirty-fifth  infantry;  Brevet  Major  General  G.  K.  War- 
ren, major  of  engineers  ;  Mr.  W.  Milnor  Roberts,  superintending  engineer  Ohio 
river  improvements,  with  Brevet  Lieutenant  Colonel  P.  C.  Hains,  captain  of  engi- 
neer8,a3  recorder.  The  subject  of  the  improvement  of  the  Des  Moines  rapids  was 
oommitted  to  the  board  '*  without  restrictions."  The  board  met  at  Keokuk, 
Iowa,  on  the  16th  of  April,  adjourned  to  Davenport,  Iowa,  on  the  30th  of  April, 
and  continued  in  session  till  the  13th  of  May.  All  the  maps  and  plans  which  I 
had  prepared,  together  with  the  reports  of  the  previous  surveys,  were  laid  be- 
fore the  board,  and,  after  a  careful  and  exhaustive  consideration  of  the  entire 
eabject  in  all  its  aspects,  they  recommended  the  plan  which  I  had  adopted,  making 
DO  changes  except  in  details,  and  fixing  one  point  which  I  had  left  open  for  the 
decision  of  the  bureau.  The  general  arrangement  and  location  of  the  canal  are 
left  as  suggested  in  my  report  of  January  1,  but  the  embankment  is  reduced  to 
ten  feet  in  width  on  the  top,  with  a  riprap  covering  two  feet  thick,  and  is  to  be 
carried  only  two  feet  above  extreme  high  water,  instead  of  four  feet.  The  prism 
of  the  canal  is  left  at  300  feet  wide  in  embankment,  but  reduced  to  250  feet  in 
excavation  ;  the  minimum  depth  of  water  is  fixed  at  five  feet,  maximum  depth 
eight  feet. 

It  will  be  observed  that  while  these  changes  are  all  of  a  character  to  decrease 
the  cost  of  ^he  improvement,  they  diminish  its  strength  and  capacity  ip  a  like 
degree.  In  these  matters  I  have  deferred  to  the  greater  experience  and  observa- 
tion of  a  majority  of  the  board,  without  entirely  yielding  my  convictions  on  all 
the  points  involved. 

The  conclusions  and  recommendations  of  the  board  having  been  concurred  in 
by  the  engineer  department,  were  submitted  to  the  Secretary  of  War,  and 
having  received  his  approval.  I  was  instructed,  July  19,  1867,  "  to  proceed  at 
once  to  carry  out  the  plan  of  improvement  reported  by  the  board,." 

In  pursuance  of  these  instructions,  I  advertised  for  proposals  for  excavating 
the  prism  and  building  the  embankment  of  the  canal,  to  be  opened  September  4. 
This  part  of  the  impt  ovemeut  was  selected,  after  conferring  with  the  board  of 
engineers,  as  the  first  to  be  commenced,  for  the  reason  that  the  embankment, 
being  throughout  most  of  its  length  in  the  river,  will  require  a  more  uncertain 
length  of  time  for  its  completion,  and  will  involve  greater  risk  of  being  delayed, 
than  the  locks.  After  partial  completion  it  wilt  afford  the  means  of  pro- 
tecting the  locks  from  interruption  or  damage  by  high  water  or  ice.  In  addition 
to  this  being  all  "  section  work,"  it  will  require  no  contract  for  "  materials,"  and 
only  one  for  labor  ;  whereas,  if  the  present  oppressive  laws  governing  contracts 
ehonld  be  strictly  adhered  to,  the  locks  would  require  contracts  for  masonry, 
carpentry,  and  smith-work,  as  well  as  for  several  different  classes  of  materials. 
Finally,  it  will  be  seen  hereafter  that  the  8700,000  already  appropriated  will 
complete  nearly  the  entire  embankment,  leaving  only  the  locks  and  the  channel 
improvement  at  the  "  upper  chain"  to  be  provided  for  by  future  appropriations. 

The  resurvey  of  the  Des  Moines  rapids  was  paid  for  out  of  the  appropriation 
"for  the  examination  and  survey  of  western  and  northwestern  rivers,"  and  cost 
IS,059  67. 

In  carrying  into  execution  the  plan   of  improvement  adopted,  $3,993  50 
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had  been  expended  on  the  Ist  of  September  for  the  purpose  of  paying  contiii' 
gencies  of  engineering  and  civil  engineer  assistants  engaged  in  laying  out  and 
preparing  the  work  for  the  contractors.  This  is  charged  to  the  appropriation 
'*  for  the  improvement  of  the  Des  Moines  or  lower  rapids  of  the  Mississippi 
river." 

The  excavation  and  embankmdnt,  together  with  the  items  connected  there- 
with, in  the  report  of  the  board  of  engineers  dated  July  20,  1867,  are  estimated 
to  cost  $1,150,353;  but  it  will  be  seen  from  the  abstract  of  proposals  herewith 
that  this  work  will  be  contracted  for 'at  a  saving  on  the  estimat-es  of  $438,694. 
Without  making  a  corresponding  reduction  in  the  cost  of  the  locks  and  chann^ 
improvements,  it  is  estimated  that  $1,479,647  will  be  required  for  the  entire  and 
permanent  completion  of  the  work  in  accordance  with  the  plans  adopted,  namely : 
for  contingencies  in  the  completion  of  the  embankment  and  excavation,  $100,000; 
for  the  locks,  gates,  and  channel  improvement,  $1,379,647,  of  which  $1,200,000 
can  be  profitably  expended  on  the  work  during  the  fiscal  year  ending  June  30, 
1869,  exclusive  of  the  sum  already  appropriated.  Bui  the  entire  improvement 
can  be  economically  finished  by  the  1st  of  November,  1869,  and  hence  I  feel  it  my 
duty  to  respectfully  recommend  that  the  total  sum  requisite,  namely,  $1,479,647, 
shall  be  appropriated  at  the  next  session  of  Congress.  This  will  result  in  an  actual 
saving  of  money  to  the  government,  and  will  not  necessitate  drawing  money  any 
more  rapidly  from  the  treasury  than  if  it  were  provided  for  by  two  or  more  ap- 
propriations. 

This  work  is  situated  in  the  first  collection  district  of  Iowa,  250  miles  from 
Chicago,  the  nearest  port  of  entry,  and  208  miles  from  St.  Louis,  the  nearest 
port  of  delivery. 

During  the  fiscal  year  ending  June  30,  1867,  $547,558  80  were  collected  at 
Chicago  on  customs ;  $18,935  38  were  received  as  emolument  fees ;  640  ves- 
sels, with  a  registered  capacity  of  93,964  tons,  are  reported  as  owned  in  the 
district ;  11,374  arrived  at  that  port,  and  1 1,497  cleared  from  it,  during  the  year* 

At  St.  Louis  the  receipts  on  customs  during  the  fiscal  year  ending  June  30, 
1867,  were  as  follows : 

Duties  on  imports $967,  597  33 

Tonnage  duties 31,  529  61 

Tonnage  tax,  &c 14,167  78 

Hospital  duties ^  8,  721  46 

Total 1,  022,  016  18 


Two  hundred  and  one  steamboats  are  reported  as  belonging  to  the  port,  with 
a  registered  capacity  of  89,515  tons,  and  81  barges,  flats,  &c.,  of  15,790  tons. 

The  secretary  of  the  Chicago  Board  of  Trade,  in  his  ninth  annual  report, 
showing  the  trade  and  commerce  of  that  city  for  the  year  ending  March  31, 
1867,  states  the  shipment  of  flour  (reduced  to  wheat)  and  grain  to  have  been 
66,736,660  bushels,  an  increase  over  the  year  1865-66  of  13,524.436  bushels, 
and  10,252,550  bushels  over  and  above  the  shipments  of  any  other  year  in  the 
history  of  Chicago ;  also  that  672,769  head  of  hogs  and  25,998  head  of  cattle 
were  packed  at  that  place.  The  receipts  of  lumber  were  730,057,168  feet  of 
lath,  123,992,400  pieces,  and  400,125,250  shingles,  showing  an  increase  over 
the  preceding  year  of  82,901,434  feet  of  lumber,  57,897,300  pieces  of  lath,  and 
89,227,900  shingles. 

For  a  detailed  statement  of  the  amount  of  commerce  and  navigation  which 
would  be  benefited  by  this  improvement,  I  respectfully  refer  to  my  report  of 
January  1,  since  which  time  I  have  gathered  no  new  statistics. 

An  abstract  of  the  proposals  for  the  "section  work  "  (opened  on  the  4th  in- 
stant) is  forwarded  herewith,  from  which  it  will  be  seen  that  Messrs.  William 
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Hennegan  &  Son,  of  Mf.  Vernon,  Ohio,  are  the  lowest  hidders,  and  William 
Armstrong  &  Co.,  of  Philadelphia  and  Keokuk,  are  the  next  in  order.  The 
contract  not  having  been  entered  into  yet,  no  "  abstract  of  contracts  "  can  be 
forwarded  at  this  time.  Specifications  of  the  section  work  are  submitted  here- 
with. 

ROCK  ISLAND  RAPIDS  OP  THB  MISSISSIPPI  RIVBR. 

In  my  report  of  January  1,  1867,  I  made  a  detailed  statement  of  the  results 
of  the  resurvey  of  these  rapids,  and  the  plan  adopted  for  their  improvement. 
It  will  be  remembered  that  in  an  extent  of  fourteen  miles  they  afford  eleven  miles 
of  good  navigation,  and  that  only  three  miles  are  dangerous  or  difficult  to  pass 
during  the  low  water  stages.  Tlie  river  bed  itself,  being  much  narrower  than  at 
the  lower  rapids,  and  the  fall  of  twenty- two  feet  being  distributed  nearly  equally 
over  a  distance  of  fourteen  miles,  it  was  determined  to  adhere  to  the  original 
plan  of  excavating  and  straightening  the  natural  channel.  This  plan,  involving 
the  removal  of  about  57,500  cubic  yards,  received  the  approval  of  the  en^- 
neer  department,  and  Congress  made  an  appropriation  of  8200,000,  which,  with 
the  $100,000  previously  appropriated,  but  unexpended,  gave  the  sum  of  8300,000 
for  the  prosecution  of  the  improvement.  Accordingly,  on  the  10th  of  April  I 
was  directed  by  engineer  letter  to  invite  proposals  for  doing  the  work.  This  was 
done  immediately,  and  on  the  5th  of  June  following  a  letting  was  made  at  which 
Charles  G.  Case  &  Co.,  of  Fulton,  New  York,  were  found  to  be  the  lowest 
responsible  bidders.  In  pursuance  of  instructions  from  the  engineer  department, 
dated  June  12,  1867,  a  contract  was  made  with  them  on  the  2Sth  of  June,  by 
which  they  are  bound  to  begin  the  work  one  month  after  the  date  of  contract, 
or  as  soon  thereafter  as  the  water  shall  reach  a  stage  four  feet  above  the  low 
water  of  lb 64,  to  work  at  such  points  as  the  engineer  in  charge  shall  direct,  and 
to  remove  at  least  5,000  cubic  yards  of  rock  per  month.  The  contractors  are 
authorized  to  use  coffer  dams,  chisels,  or  sub-aqueous  blasting,  as  they  may  think 
be«t,  but  all  tools,  implements,  and  materials  of  whatever  character  must  be  ftir- 
nished  at  their  own  expense,  the  government  paying  only  for  work  done  in 
accordance  with  the  specifications  of  the  contract. 

The  contractors  are  men  of  experience  and  energy,  and  may  be  depended 
open  to  accomplish  what  they  have  undertaken.  So  far,  however,  owing  to  the 
unusual  continuance  of  high  water  throughout  the  summer,  they  have  not  been 
able  to  fairly  begin  work.  They  have  provided  themselves  with  two  of  Osgood's 
patent  rock  chisels,  weighing  nearly  eight  thousand  pounds  each,  (operated  by 
machinery  similar  to  that  used  for  pile-drivers,)  one  dredge,  all  the  lumber  and 
m)n  required  for  coffer  dams,  and  the  necessary  steamboats  and  barges  for  tow- 
ing and  handling  their  materials.  Up  to  the  present  time,  on  account  of  high 
Water,  they  have  not  been  able  to  do  more  than  to  put  their  chisels,  dredges,  and 
barges  4nto  position,  and  to  test  the  various  parts  of  the  machinery  appertaining 
Uiereto.  The  chisels  are  just  feiirly  getting  to  work  on  one  of  the  upper  reefs 
of  Duck  Creek  chain,  and  to-day  the  contractors  are  beginning  to  construct  a 
large  coffitir  dam  immediately  below  the  point  at  which  the  chisels^  are  working, 
for  the  purpose  of  cutting  through  the  principal  chain  at  Duck  creek  and  taking 
out  the  points  marked  on  our  charts. 

No  estimate  will  be  made  of  work  done  till  the  end  of  the  current  month,  and 
hence  I  have  no  items  of  expenditure  under  this  plan  to  report,  except  such  as 
aie  involved  in  contingencies  and  engineering  while  preparing  the  work  for  the 
contractors.  Under  these  heads  85,853  73  have  been  expended,  duly  accounted 
for,  and  charged  to  the  appropriation  for  the  "  improvement  of  the  Kock  Island 
rapids  of  the  Mississippi  river." 

It  is  estimated  that  8813,601  80,  including  the  8300,000  already  appropriated, 
wiU  be  required  under  the  plan  adopted  for  the  entire  and  permanent  completion 
of  this  improvement,  and  that  8513,601  80  can  be  profitably  expended  during 
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the  fiscal  year  ending  Jane  30,  1869.  This  sum  shoald  be  appropriated  and 
made  available  as  soon  as  possible,  in  order  that  advantage  may  be  taken  of  every 
favorable  opportunity  presented  by  low  water  in  the  river  for  doing  the  work. 
If  the  necessary  funds  are  provided,  there  is  no  good  reason  that  can  now  be 
foreseen  why  the  improvement  of  bot'h  the  upper  and  lower  rapids  may  not  be 
completed  by  the  Ist  of  November,  1869. 

The  upper,  or  Rock  Island,  rapids  are  situated  in  the  second  Iowa  collection 
district ;  the  nearest  port  of  entry  is  Chicago,  at  which  the  collections  npon  cus- 
toms amounted  to  8547,558  80  during  the  last  fiscal  year. 

Abstracts  of  proposals  and  contracts,  with  the  names  of  the  contractors,  for 
this  work  are  herewith  submitted,  together  with  the  report  of  my  assistant, 
Brevet  Lieutenant  Colonel  P.  C.  Hains,  captain  of  engineers,  to  which,  and  the 
accompanying  diagram  showing  the  stages  of  the  water  at  this  place  daring  the 
last  seven  years,  the  attention  of  the  department  is  invjted. 

LAWS  GOVBRNINO  CONTRACTS. 

Before  leaving  this  part  of  my  report,  I  desire  to  call  the  attention  of  \he  de- 
partment to  the  laws  governing  contracts,  so  far  as  the  same  concern  and  are 
applied  to  the  construction  of  public  works.  Section  3  of  the  act  of  Congress 
approved  March  2,  1867,  "making  appropriations  for  the  repair,  preservation, 
and  completion  of  certain  public  works,"  requires  that  "whenever  the  Secre- 
tary of  War  shall  invite  proposals  for  any  works,  or  for  any  materials  or  labor 
for  any  works,  there  shall  be  separate  proposals  and  separate  contracts  for  each 
work,  and  also  for  each  class  (if  materials  or  labor  for  each  work^  Section  3 
of  an  act  approved  June  23,  1860,  "  making  appropriations  for  the  legislative, 
executive,  and  judicial  expenses  of  the  government,"  &c ,  provides  that  no  con- 
tract, except  for  army  supplies,  shall  be  made  by  the  War  Department,  •*  ex- 
cept under  a  law  authorizing  the  same,  or  under  an  appropriation  adequate  to 
its  fulfilment:' 

In  the  works  under  my  charge,  it  would  be  possible,  by  a  close  adherence  to 
the  law  first  cited,  to  make  a  technical  division  of  the  labor  and  materials  re- 
quired into  several  tmore  classes  than  is  customary  among  civil  engineers 
engaged  in  the  construction  of  similar  works.  For  instance,  the  work  of  exca- 
vating the  prism  and  building  the  embankment  of  the  canal  for  the  improve- 
ment of  the  Des  Moines  rapids,  instead  of  being  considered  as  one  class,  under 
the  general  head  of  "  section  work,"  is  capable,  as  will  be  seen  by  referring  to 
the  specifications,  of  being  divided  into  a  number  of  items,  such  as  "  earth  ex- 
cavation," "rock  excavation,"  "embankment,"  ♦'lining,"  "puddling,"  "rip- 
rap," &c.,  &c.  As  a  matter  of  course  it  is,  therefore,  quite  possible  to  invite 
separate  proposals,  and  to  make  separate  contracts,  not  only  for  these  different 
items,  but  for  the  different  kinds  of  materials  required  in  the  same;  but  it  would 
be  hardly  possible  for  any  engineer  or  set  of  contractors  under  such  a  cx)nstruc- 
tion  of  the  law  to  complete  the  work  in  question  at  anything  like  a  proper  cost, 
or  within  a  reasonable  length  of  time.  Take,  for  instance,  the  items  of  "  earth 
excavation  "  and  "  rock  excavation,"  and  suppose  separate  contracts  made  for 
them.  It  will  be  seen  at  once,  that  as  the  river  bank  at  the  points  where  it  is 
crossed  by  the  canal  is  composed  of  mingled  detritus,  sand,  gravel,  broken  rock, 
and  rock  in  strata,  it  would  be  almost  impossible,  and  certainly  unprofessional 
and  extravagant,  to  attempt  to  remove  these  different  materials  by  different 
contractors.  But  the  difficulty  and  confusion  would  not  end  here,  for  these 
materials  are  necessary  in  the  river  wall  of  the  canal,  and  must  be  used  as 
"lining."  "puddling,"  "embankment,"  or  "riprap,"  according  to  quality. 
Preparing,  hauling,  and  placing  them  in  the  work  would  necessarily  involve  new 
items  of  labor,  and  require  new  contracts  and  contractors,  and  this  would  result 
in  interminable  trouble  and  coufusion.  It  is  not  necessary  to  follow  this  subject 
further,  although  by  so  doing  it  might  easily  be  shown  that  in  the  case  of  the 
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work  iDYolved  in  the  construction  of  locks,  a  rigid  adherence  to  the  provisions 
of  the  law  wonld  lead  to  similar  confusion,  and  would  result  in  an  equally 
wasteful  expenditure  of  the  public  money.  I  have  not  been  able  to  devise  any 
other  way  of  carrying  on  the  works  under  my  charge  than  by  giving  a  liberal 
construction  to  the  law  and  dividing  the  labor  into  general  classes,  as  indicated 
above,  and  also  in  my  correspondence  with  the  bureau.  But  even  with  this  I 
have  no  hesitation  in  saying  that  the  law,  so  far  as  it  applies  to  works  which 
ought  to  be  done  by  contract,  should  be  repealed,  or  at  least  so  much  of  it  as 
requires  contracts  for  different  kinds  of  labor  and  materials  to  be  made  with  sepa- 
rate parties  after  separate  advertisements  for  proposals.  I  am  convinced  that 
the  law,  in  its  present  shape,  rigidly  construed,  will  materially  delay  the  works 
under  my  charge,  and  make  them  cost  the  government  twenty-five  per  cent, 
more  than  they  would  with  the  law  repealed. 

I  have  alfco  to  call  the  attention  of  the  bureau  to  the  law  limiting  contracts  to 
the  amount  already  appropriated;  in  other  words,  requiring  new  contracts  to  be 
made  for  each  new  appropriation.  It  seems  to  me,  after  careful  observation,  that 
this  law  should  also  oe  repealed,  or  so  attended  as  to  leave  it  discretionary  with 
the  War  Department  to  make  new  contracts  or  not,  as  might  seem  most  advan- 
tageous to  the  public  interests.  Many  contractors,  in  bidding  for  labor  or  ma- 
terials on  works  to  be  completed  by  successive  appropriations,  would  be  willing 
to  take  the  risk  of  Congress  providing  the  necessary  money,  and  would  there- 
fore propose  cheaper  rates  for  the  entire  work  than  they  could  otherwise  pos- 
sibly afford.  This  was  particularly  the  case  with  nearly  all  of  the  contractors 
who  proposed  for  the  work  of  improving  the  Rock  Island  rapids,  and  I  have  no 
doubt  the  snccessful  bidders  would  gladly  have  reduced  their  bid  twenty-five 
per  cent,  coald  they  have  had  any  assurance  that  they  would  be  permitted  to  do 
the  entire  work  without  making  a  new  contract.  How  they  could  afford  to 
make  such  a  reduction  will  become  plain  enough  when  it  is  remembered  that 
thev  will  be  compelled  to  make  almost  as  large  an  outlay  for  boats,  machinery, 
and  lumber  to  do  $300,000  worth  of  work  as  would  be  necessary  to  do  $800,000 
worth. 

I  have  ako  been  somewhat  embarrassed  in  carrying  out  tbe  instructions 
of  the  department  in  regard  to  beginning  the  Des  Moines  rapids  improve- 
ment, by  the  absence  of  any  general  law,  so  far  as  I  caii  ascertain,  regu- 
lating the  condemnation  of  private  property  for  public  use,  or  even  providing 
for  the  assessmeiit  and  payment  of  damages  to  private  parties,  in  cases  like 
the  above,  where  ft  is  necessary  for  the  improvement  to  cross  private  lands, 
and  to  take  materials  from  those  adjacent.  Section  7  of  the  act  approved 
May  1,  1820,  for  the  "  establishment  and  regulation  of  the  Treasury,  War 
and  Navy  Departments,  *'  specially  provides  :  "  That  no  land  shall  be  pur- 
chased on  account  of  the  United  States,  except  under  a  law  authorizing  such 
purchase."  It  may  be  that  the  statutes  of  Iowa  regulating  such^  matters  are 
80  framed  as  to  permit  the  general  government  to  take  such  action  in  the  case 
under  consideration  as  any  chartered  company  would  be  required  to  take  in  a 
similar  case.  I  am  investigating  this  point  now,  but  it  has  occurred  to  me  that 
in  any  event  the  passage  of  a  general  law  by  Congress  for  the  regulation  of 
such  matters  when  the  government  is  an  interested  party,  would  materially 
&cilitate  the  location  and  construction  of  such  public  works  as  are  intended  to 
improve  navigation  or  \,o  extend  the  means  of  intercommunication  between  the 
different  parts  of  the  country. 

SURVBY  OF  THE   ILLINOIS   RIVER. 

A  detailed  report,  setting  forth  the  results  of  the  resurvev  of  this  river  during 
the  fall  of  1866,  was  made  on  the  15th  of  February,  1867,  but,  as  our  operations 
were  confined  to  that  part  of  the  river  lying  below  La  Salle,  it  was  thought 
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necesBarj  to  extend  the  soryey  to  Lake  Michigan,  before  absolutely  fixing  upon 
the  plans  of  improvement,  and  estimating,  finally,  the  cost  of  carrying  them 
into  effect.  I  therefore  recommend  a  detailed  and  exhaustive  survey  of  the 
country  lying  between  La  Salle  and  Chicago,  and  of  a  low-water  survey  of  the 
river  from  La  Salle  to  its  mouth.  Congress  acted  upon  this  recommendation, 
and  made  the  necessary  provision  for  de&aying  the  expense  that  would  thereby 
be  incurred.  Accordingly,  I  was  informed  by  engineer  order,  dated  May  8, 
1867,  that  820,000  of  the  appropriation  "for  surveys  of  western  and  northwest- 
em  rivers''  would  be  set  apart  for  this  purpose.  I  had  estimated  that  this  sum 
would  Aye  su£Bcient,  but,  having  been  directed  to  pay  the  salary  of  William 
Gooding,  United  States  civil  engineer,  out  of  it,  the  sum  actually  available  for  the 
paymentof  the  parties  in  the  field  will  not  exceed  $17,000.  Thesurvey  extending 
over  400  miles,  and  requiring  about  five  months  for  its  completion,  and  three 
months  for  the  preparation  of  plans  and  reports^  the  funds  thus  decreased  will 
prove  inadequate,  by  about  $5,000. 

On  the  13th  of  May  I  received  the  order  just  mentioned,  from  the  engineer 
department,  organizing  a  board  of  engineers,  to  consist  of  myself  and  Mr.  Wil- 
liam Gooding,  United  States  civil  engineers,  for  the  purpose  of  **  conducting  surveys 
and  examinations,  and  preparing  plans  and  estimates  for  a  system  of  navigation 
by  the  way  of  the  Illinois  river,  between  the  Mississippi  and  Lake  Michigan, 
adapted  to  military,  naval  and  commercial  purposes,  in  accordance  with  the  act 
of  March  2,  1867."  In  pursuance  of  these  instructions,  after  conferring  fully 
with  Mr.  Gooding,  I  assigned  my  assistant.  Colonel  James  Worrall,  civil  en- 
gineer, to  the  immediate  charge  of  the  surveys,  directing  him  to  organize  his 
parties,  and  begin  the  work  at  Chicago,  at  as  early  a  date  as  the  season  would 
allow. 

On  the  19th  of  June,  the  weather  having  been  unfavorable  up  to  that  time, 
he  began  the  survey  of  the  main  line  with  one  party,  under  the  immediate  con- 
trol of  Civil  Engineer  Assistant  George  B.  Griffin,  at  Bridgeport,  on  the  south 
branch  of  Chicago  harbor,  taking  careful  and  accurate  notes  of  the  present 
canal,  the  summit,  the  Des  Plaines  valley,  and  all  alternate  lines.  This  party 
has  completed  its  work  thoroughly  as  far  as  Ottawa,  on  the  Illinois  river,  and 
by  the  15th  instant  will  reach  La  Salle. 

£ar]y  in  July  a  second  party  was  organized  under  the  control  of  Civil  Engi- 
neer Assistant  George  A.  Keefer,  with  instructions  to  survey  and  examine  the 
Calumet  and  the  Kankakee,  together  with  the  country  lying  between  the  latter 
and  the  lake,  for  the  primary  purpose  of  ascertaining  whether  or  not  a  feasible 
line  for  the  improvement  could  be  found  in  that  direction. 

This  party  has  already  completed  the  survey  of  a  line  from  a  point  near 
Lemont,  called  '*the  sag,"  (Saganaska  creek,)  following  the  Calumet  feeder  of 
the  Illinois  and  Michigan  canal  to  Blue  island,  and  thence  across  the  divide  to 
Momence,  on  the  Kankakee.  From  Momence  a  reconnoissance  of  the  Kankakee, 
extending  some  thirty  miles  into  Indiana,  was  made,  during  which  soundings 
and  topographical  notes  were  taken,  but  the  swampy  nature  of  the  valley  above 
Momence  prevented  the  use  of  instruments  for  a  detailed  survey.*  Mr.  Keef- 
er's  party  has  just  finished  the  survey  of  the  Kankakee  from  Momence  to  its 
junction  with  the  Des  Plaines,  and  will  probably  spend  the  balance  of  the  month 
on  the  lower  part  of  the  Fox.  As  soon  as  that  part  of  the  work  is  disposed  of 
he  will  be  sent  to  the  lower  Illinois  with  instructions  to  make  a  careful  examina- 
tion and  survey  of  the  localities  likely  to  be  selected  for  dams  and  locks,  and  to 
assist  in  completing  the  hydrographical  and  topographical  survey  of  the  river. 

Late  in  August  the  Illinois  river  having  reached  the  lowest  stage  known  for 
several  years,  a  third  party  was  organized  under  the  control  of  Civil  Engineer 

*  Duriofr  the  reconnoissance  Colonel  Worrall  receive  a  severe  injary  in  bis  rif^ht  hip  and 
thigh,  by  fttlling  from  the  gang  plank  of  the  little  steamer  ased  by  the  exploring  party,  and 
since  then  has  been  confined  to  his  bed. 
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Assistant  L.  L.  Nichols,  aided  by  Civil  Engineer  Assistant  R.  E.  McMath,  for 
the  parpose  of  surveying  the  bed  of  the  river,  and  particaiarlj  the  sand-bars 
below  La  Salle. 

Before  getting  this  work  fairly  began  Mr.  Nichols  was  summoned  to  New 
York  to  give  testimony  before  a  committee  of  the  legislature,  and  Brevet  Lieu- 
tenant Colonel  H.  A.  Ulffers,  civil  assistant,  was  sent  from  this  office  to  carry 
forward  the  important  investigations  connected  with  this  part  of  the  survey. 
His  party  has  already  reached  Negro  creek,  and  is  making  satisfactory  progress. 

Careful  and  detailed  instructions  have  from  time  to  time  been  issued  n*om  this 
office,  with  the  concurrence  of  Mr.  Gooding,  covering  every  point  of  interest 
and  importance  connected  with  the  survey,  and  it  is  believed  that  we  shall  be 
able  to  report  fully  by  the  1st  of  January  in  regard  to  its  results,  and  also  to 
submit  detailed  maps,  plans  and  estimates  of  the  improvement  based  thereupon. 
Daring  the  months  of  July  Mr.  Gooding  and  myself,  accompanied  by  one  assist- 
ant, made  a  careful  examination  of  the  conntry  between  Lake  Michigan  and  La 
Salle,  including  the  valleys  of  the  Des  Plaines,  Kankakee  and  Illinois  rivers, 
and  also  a  part  of  the  Fox,  which,  taken  in  connection  with  the  instrumental 
survey,  will  enable  us  to  decide  definitely  upon  all  the  details  of  the  plan,  loca- 
tion and  character  of^  the  proposed  **  system  of  navigation."  As  soon  as  the 
survey  of  the  lower  river  has  advanced  sufficiently  we  shall  make  a  like  exam- 
ination of  the  valley  from  La  Salle  to  Grafton.  So  far  as  we  can  judge  now, 
the  results  of  this  year's  operations  will  confirm  the  facts  developed  by  the 
survey  of  last  fall  and  approve  the  general  plan  of  improvement  based  thereupon, 
as  recommended  in  my  report  of  February  15,  1867. 

The  survey  of  1866  cost  $5,857  36,  and  up  to  the  date  of  this  report  the 
field  operations  of  this  season  have  cost  $9,730  39,  and  it  is  estimated  that 
about  $15,000  will  be  required  for  its  entire  completion.  Of  this  sum  there  is 
an  unexpended  balance  of  $10,269  61  yet  available,  and  it  is  hoped  that  $5,000 
more  from  the  appropriation  *'for  surveys  and  examinations  of  western  and 
northwestern  rivers "  may  be  allotted  to  this  work,  and  thus  remove  the  ne- 
cessity for  any  further  appropriation. 

The  region  traversed  by  this  survey  lies  in  several  collection  districts  of  Illi- 
nois, whose  designations  are  not  known  to  this  office ;  the  nearest  port  of  entry 
is  Chicago,  at  which  $547,558  80  were  collected  on  customs  during  the  last 
fiscal  year. 

RECOMMENDATIONS. 

Before  leaving  this  part  of  my  report  it  may  not  be  improper  to  call  the  atten- 
tion of  the  department  again  to  the  fact  that  the  legislature  of  Illinois  during  its 
laat  session  passed  an  act  looking  to  the  improvement  of  the  Illinois  river  and 
the  enlargement  of  the  Illinois  and  Michigan  canal,  provided  proper-  assistance 
can  be  obtained  from  the  general  government.  While  this  is  a  work  of  such 
vast  importance  to  the  people  of  Illinois  as  to  fully  justify  them  in  undertaking 
it,  even  withont  assistance  from  other  sources,  I  am  fully  persuaded  that  the 
commercial,  military  and  naval  interests  of  the  entire  country  call  for  its  com- 
mencement and  completion  under  the  auspices  and  by  the  assistance  of  the 
United  States. 

For  this  reason  I  take  the  liberty  of  recommending  the  passage  of  an  act  pro- 
viding for  the  commencement  of  the  work  as  early  in  the  spring  of  1868  as  the 
season  will  permit,  and  in  accordance  with  the  plans  to  be  submitted  hereafter, 
when  the  survey  now  in  progress  shall  have  been  finished  and  the  results  and 
estimates  made  known.  It  is  safe  to  say  in  this  connection  that  these  estimates 
will  fiill  within  the  limits  of  those  submitted  in  my  report  of  February  15,  and 
that  enough  is  known  of  the  probable  cost  and  the  whi)le  improvement  to  war- 
rant the  action  that  I  suggest,  particularly  since  all  the  details  which  may  be 
required  will  be  prepared  for  the  consideration  of  Congress  before  action  can  be 
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SUBVBY  OF^  THB  ROCK  RIVBR  hN  WISCONSIN  AND  ILLINOIS.' 

This  survey  was  provided  for  by  act  of  Congress  approved  June  23,  1866, 
and  was  made  under  my  supervision  by  Civil  Engineer  Assistant  James  Worrall, 
assisted  by  Civil  Engineer  Assistant  William  F.  Sbunk,  during  the  fall  of  1866. 
It  was  begun  at  Fond  du  Lac,  Wisconsin,  on  the  1st  of  September,  and  finished 
at  Rock  Island,  Illinois,  on  the  1st  of  December.  Carefully  prepared  maps,  pro- 
files, and  plans  for  a  system  of  canal  and  slack-water  navigation  of  the  greatest 
dimensions  that  Lake  Horicon,  the  summit  level,  could  be  made  to  supply,  have 
already  been  submitted.  Of  this  navigation,  167 ^^^^  miles  can  be  provided  for 
by  building  twenty-two  dams  and  locks  along  the  Rock  river ;  the  remainder, 
117|^^^  miles,  will  have  to  be  obtained  by  the  construction  of  independent  canal 
and  locks. 

Frim  the  south  end  of  Lake  Winnebago  to  Green  Bay  good  navigation  is 
already  provided,  and  is  susceptible  of  enlargement' to  any  desired  capacity  by 
the  enlargement  of  the  Fox  river  improvement. 

The  locks  recommended  for  the  Rock  river  improvement  were  fixed  at  a  length 
of  200  feet  between  the  mitre-sills,  and  a  width  of  thirty  feet.  The  width  of  the 
independent  canal  was  fixed  at  eighty -eight  feet  on  the  water  surface  in  deep 
cutting,  and  ninety-eight  feet  in  shallow  cutting.  The  depth  of  water  through- 
out the  entire  system  was  calculated  at  seven  feet.  The  entire  cost  of  this  work 
is  estimated  at  $14,738,370. 

Plans  were  submitted  for  a  smaller  canal  and  slack  water,  giving  a  depth  of 
five  feet  only,  and  estimated  to  cost  $5,252,013. 

This  system  of  navigation  is  now  called  for  by  the  local  interests  of  Wiscon- 
sin, Illinois,  and  a  part  of  Iowa.  Its  national  importance  is  inferior  to  that  of 
the  Ilhnois  river  only  by  the  difference  of  capacity  of  development.  Should 
Congress  think  it  advisable  to  extend  the  national  aid  to  this  line  of  communi- 
cation between  the  lakes  and  the  Mississippi,  it  should  insist  upon  the  adoption 
of  the  most  commodious  plan  of  improvement,  for  reasons  fully  set  forth  in  mj 
detailed  report  on  this  subject. 

The  surveys,  maps,  and  plans  were  made  at  a  cost  of  $8,874  99,  and  were 
paid  for  out  of  the  appropriation  "for  the  surveys  of  western  and  northwestern 
rivers."  Having  been  completed,  no  further  appropriations  are  required.  The 
line  of  the  survey  traverses  several  collection  districts  in  Illinois  and  Wisconsin, 
the  designation  of  which  are  not  known  at  this  office. 

In  addition  to  the  documents  previously  mentioned  in  this  report,  1  transmit 
herewith  a  list  of  the  civil  engineers  at  present  engaged  on  the  works  under  my 
charge. 

For  all  other  details,  not  sufficiently  set  forth  herein,  the  department  is  re- 
ferred to  my  correspondence,  returns,  statements,  and  reports  now  on  file  in  the 
bureau. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

J    H.  WILSOV, 
Lieut  Col.  Thirty-fifth  Inf.,  Bvt.  Maj.  Gen.  U.  S.  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers,  V.  S.  A.,  Washington,  D.  C. 
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El. 

United  States  Enginker  Office, 
Des  Moines  and  Rock  Island  Rapids  Improvement, 
And  Illinois  and  Rock  River  Surveys. 

Davenpartt  Iowa,  January  1,  1867. 
General  :  I  have  the  honor  to  submit  the  following  report  and  recommenda- 
tions in  regard  to  "the  improvement  of  the  Des  Moines  and  Rock  Island  rapids 
of  the  Mississippi  river." 

Having  been  assigned  by  the  War  Department  to  the  superintendence  of  these 
works,  August  3,  1866,  I  proceeded  to  Washington  city  as  soon  as  possible  after 
the  completion  of  the  duties  upon  which  1  was  then  engaged  in  connection  with 
the  defences  at  Delaware  bay  and  river.  While  at  Washington,  making  ar- 
rangements to  secure  copies  of  such  maps  and  reports  concerning  thfe  improve- 
ment to  which  I  had  been  assigned  as  might  be  on  file  in  the  engineer  bureau* 
I  received  the  following  instructions  : 

Engineer  Department, 

Washington,  August  14,  1866. 
General  :  In  obedience  to  Special  Orders  No.  379,  Adjutant  General's  Of- 
fice, August  3,  1866,  you  will  proceed  to  Keokuk,  Iowa,  to  superintend  the 
improvement  of  the  Des  Moines  and  Rock  Island  rapids  of  the  Mississippi,  and 
the  survey  of  the  Rock  river  in  the  States  of  Illinois  and  Wisconsin,  with  its  con- 
oection  with  Lake  Winnebago. 

In  addition  to  the  above  duties  you  are  hereby  assigned  to  the  survey  of 
the  Illinois  river  from  its  mouth  to  La  Salle. 

You  will  accordingly  make  the  necessary  arrangements  for  the  prosecution 
of  the  above  duties,  which  it  is  verv  desirable  should  be  commenced  at  the 
earliest  practicable  period,  that  the  bureau  may  place  before  Congress  at  its 
next  session  the  result  of  your  examinations  and  plans  of  improvement. 

Tou  are  authorized  to  employ  as  many  civil  assistants  as  you  may  requirCf 
at  such  compensation  as  will  command  suitable  qualifications,  to  be  subject  to 
the  approval  of  the  department,  with  the  mileage  allowed  to  officers  while  trav- 
elKng  on  duty. 

Very  respectftilly,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
,  Chirfof  Engineers,  Brig,  and  Bvt.  Maj.  Gen,  U.  S.  Army. 

Brevet  Major  General  J.  H.  Wilson,  U.  S.  A., 

Corps  of  Engineers,  Washington,  D.  C 


Engineer  Department, 

Washington,  August  15,  1866. 
Ob.nbral  :  The  amounts  appropriated  for  the  improvement  of  the  Des  Moines 
and  Rock  Island  rapids,  in  the  Mississippi  river,  by  act  of  Congress  approved 
June  23,  1866,  for  repairs,  &c.,  of  certain  public  works,  are  in  accordance  with 
the  report  of  the  Bureau  of  Engineers  of  the  1st  of  March,  1866,  (a  copy  of 
which  has  been  sent  to  you,  founded  upon  the  estimates  of  the  board  of  engineers 
of  August  26, 1854) 

The  efforts  of  the  department  have  been  heretofore  directed  to  the  removal  of 
the  obstructions  in  the  rapids,  with  a  view  of  securing  a  continued  low- water 
channel  of  two  hundred  feet  width,  and  four  feet  depth,  throughout  Your  at- 
tention is  now  directed  particularly  to  this  subject,  and,  in  resuming  operations 
tt  these  localities,  a  careful  examination  or  survey  of  those  portions  that  have 
18  w Vol.  ii 
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been  improved  should  be  made  to  ascertain  if  any  modification  of  the  plan  shall 
be  deemed  necessary  and  proper. 

The  main  object  is  to  promote  the  interest  of  commerce  by  additional  facilities 
to  overcome  the  existing  difficulties  upon  the  rapids,  under  the  conditions  of  the 
above  act,  until  a  plan  shall  have  been  adopted  to  secure  a  safe  and  convenient 
navigation  to  the  naval  and  commercial  vessels  of  the  United  States.  The 
latter  subject  is,  also,  placed  with  you  for  investigation,  and  an  early  report  is 
desired  from  you,  with  a  plan  accompanied  by  the  necessary  drawings,  and 
estimates  of  cost  matured  after  complete  examination  and  surveys  of  the 
localities. 

The  surveys  of  Rock  and  Illinois  rivers  will  also  require  your  attention,  and 
your  report  and  plan  of  improvements,  accompanied  by  estimates,  should  be 
submitted  as  soon  as  it  is  possible  to  obtain  the  necessary  data  therefor. 

Your  operations  will  be  strictly  conformable  with  the  provisions  of  the  act 
referred  to,  respecting  contracts  and  the  information  to  be  incorporated  in  your 
report.     ' 

Copies  of  such  reports  and  drawings  of  the  works  as  you  may  need,  and  now 
on  the  records  of  the  bureau,  will  be  furnished. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  of  Engineers,  Brig,  and  BvU.  Maj.  Gen.  U.  S.  Army, 

Brevet  Major  General  J.  H.  Wilson,  U.  S.  A., 

Washington,  D.  C. 

In  addition  to  the  foregoing  instructions,  I  conferred  freely  with  the  Chief 
Engineer,  and  his  assistant.  Brevet  Colonel  I.  C.  Woodruff,  in  regard  to  the 
scope  of  the  duties  to  which  I  was  assigned,  and,  in  accordance  with  their  views, 
made  my  arrangements  for  a  thorough  examination  of  both  rapids,  and  for  the 
exhaustive  consideration  of  all  the  plans  of  improvement  which  had  been  sug- 
gested, or  might  present  themselves  during  the  survey. 

Brevet  Lieutenant  Colonel  P.  C.  Hains,  captain  of  engineers,  was  du-ected 
to  repot  to  me,  to  assist  in  the  investigations,  and  the  sum  of  $28,500,  out  of  the 
general  appropriation  for  "  the  survey  and  examination  of  western  and  north- 
western rivers,"  was  placed  to  my  credit  for  the  purpose  of  defraying  the  expense 
of  the  various  surveys  under  my  charge. 

It  was  estimated  that  $10,000  would  be  required  for  the  survey  of  the  rapids. 

Having  proceeded  to  Keokuk,  Iowa,  and  organized  the  field  parties  for  the 
survey  of  the  Rock  and  Illinois  rivers,  I  directed  Colonel  Hains  to  take  post 
at  Davenport  and  assume  personal  charge  of  the  Rock  Island  rapids  survey. 

He  was  instructed  "to  examine  and  survey  accurately  the  places  on  the 
rapids  where  boats  experience  difficulty  and  encounter  danger  from  shoal  water, 
swiil;  currents,  and  tortuous  channels,  so  that  an  accurate  estimate  may  be  made 
of  the  amoun't  of  excavation  necessary  to  render  navigation  safe  and  expedi- 
tious ;  to  locate  correctly  the  Rock  Island  railroad  bridge  on  his  maps,  ascer- 
tain the  direction  of  the  currents  through  its  bays,  state  its  general  influence 
upon  the  free  navigation  of  the  stream  by  all  kinds  of  craft,  to  obtain  all  the 
data  within  reach  in  regard  to  the  cost  of  rock  excavation  under  water,  by  the 
various  practicable  means,  to  note  the  condition  and  influence  of  the  dams  at 
Moline,  and  ascertain  whether  or  not  they  might  be  continued  for  mill  purposes 
without  injury  to  the  navigation  of  the  open  river." 

He  was  also  directed  to  carefully  survey  the  river  valley  on  both  sides,  with 
accurate  instruments,  theodolite,  level,  and  chain,  along  the  rapids  for  five  or  six 
miles  above  and  below,  so  as  to  show  on  his  maps  both  longitudinal  and  cross 
sections  of  shores  and  water ;  to  make  careful  observations  of  the  velocity  of 
the  current  at  various  points  on  the  rapids,  as  well  as  above  and  below  them ; 
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and,  ID  short,  to  obtain  every  kind  of  iaformation  likely  to  throw  light  upon  the 
TarioQB  plans  of  improvement  which  might  be  presented  for  discnssion.  In 
order  to  complete  the  work  assigned  him  at  the  earliest  possible  day,  Colonel 
£[aiii8  was  authorized  to  employ  as  many  civil  engineer  assistants  as  might  be 
necessary. 

The  report  of  Colonel  Hains  and  that  of  the  board  of  engineers  convened 
at  his  request  are  submitted  herewith  as  a  part  of  my  own  report. 

The  survey  for  additional  information  at  the  Des  Moines  rapids  was  intrusted 
to  H.  A.  Ulffers,  civil  engineer,  brevet  lieutenant  colonel  volunteers,  assisted 
by  Ernst  F.  Hoffman,  civil  engineer,  late  major  and  additional  aide-de-camp. 
United  States  army,  under  similar  instructions  to  those  given  to  Colonel  Hains. 
The  instruments  furnished  by  the  engineer  department  and  used  in  these  sur- 
veys were  of  the  best  quality,  and  every  precaution  was  taken  to  secure  ex- 
treme accuracy.  Upon  an  examination  of  the  surveys  made  by  Lee  and  War- 
ren, it  was  thought  necessary  to  make  entirely  new  surveys,  not  only  to  verify 
the  maps  projected  from  the  old  data,  but  to  extend  the  information  sufficiently 
to  allow  a  thorough  discussion  of  the  entire  subject.  Lee's  map,  made  in  1837, 
was  fonnd  to  be  of  no  use,  except  to  give  a  general  idea  of  the  topography  and 
hydrography  of  the  localities  ;  while  Warren's,  although  sufficiently  accurate, 
has  been  made  to  illustrate  simply  the  projects  of  excavating  a  channel  in  the 
bed  of  the  river. 

.fiefore  proceeding  to  the  discussion  of  the  various  plans  of  improvement 
which  I  have  thought  entitled  to  consideration,  I  desire  to  state  that  as  it  is  re- 

auiredthe  entire  fall  till  the  beginning  of  the  severe  weather  of  winter  to  finish 
be  field  work  of  the  surveys,  it  has  been  found  impracticable  to  submit  with 
this  report  minute  and  detailed  maps  and  specifications  of  the  plans  of  improve- 
ment herein  recommended,  but  they  will  be  prepared  as  soon  as  the  necessary 
time  can  be  devoted  to  that  purpose.  The  general  plans,  with  maps  to  illus- 
trate them,  as  well  as  the  estimates  of  cost,  have  been  made  with  great  care  and 
sufficiently  in  detail  to  give  a  correct  idea  of  the  localities  and  the  works  adapted 
and  to  them,  as  well  as  what  it  will  cost  to  carry  them  into  execution  speedily 
and  economically. 

THE   DBS    MOINES   RAPIDS. 

The  Des  Moines,  or  lower,  rapids  are  situated  near  the  mouth  of  the  Des 
Moines  river,  and  extend  from  Keokuk  to  Montrose,  a  distance  of  about  eleven 
miles.  During  the  low  water  season  thoy  interpose  a  serious,  and  at  times  an 
absolutely  impat;sable  barrier  to  steamboat  navigation. 

The  upper  Mississippi,  from  St.  Paul  to  the  mouth  of  the  Missouri,  has,  during 
the  lapse  of  more  recent  geological  periods,  worn  for  itself  a  valley  vaiying  from 
one  to  fifteen  miles  in  width,  and  sunken  below  the  general  level  of  the  prairies 
on  either"  side  from  one  hundred  and  fifcy  to  three  hundred  feet.  In  many 
places  and  for  much  of  the  distance  the  valley  is  cut  through  a  strata  of  rock, 
varying  in  thickness,  hardness,  and  mineral  characteristics.  Without  discussing 
the  agencies  by  which  this  erosion,  so  disproportionate  to  the  present  powers 
of  the  river,  has  been  effected,  the  Des  Moines  rapids  present  evidence  strongly 
confirmatory  of  changes  in  the  river  itself.  General  Humplireys,  in  his  report 
tipon  the  hydraulics  of  the  Mississippi  river,  suggests  that  it  was  formerly  a 
dear  water  river  like  Niagara,  fed  by  a  fresh  water  lake  or  lakes  of  great  extent, 
occupying  a  large  portion  of  what  is  now  prairie  land  of  Illinois  and  Iowa,  and 
that  its  transformation  "  from  a  clear  into  a  muddy  stream  may  have  been  the 
reanlt  of  changes  which  have  taken  place  in  its  basin."  In  support  of  this  theory 
he  refers  to  the  passage  of  the  river  through  the  northeastern  extreniity  of  the 
Ozark  mountains  at  "  Grand  Tower,"  below  St.  Louis,  where  the  waier  has  cut 
down  through  beds  of  rock  upwards  of  three  hundred  feet  thick,  and  probably 
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draiued  the  lake  just  mentioned.  Another  instance,  developed  by  the  survey 
and  examination  of  my  assistant,  Colonel  Ulffers,  amounting  almost  to  a  proof, 
can  be  found  at  the  head  of  the  Des  Moines  rapids.  Just  below  Montrose  the 
rocky  bluffs  recede  at  right  angles  from  the  river,  bearing  gradually  to  the 
northward,  and  enclosing  a  considerable  extent  of  country  above  and  to  the 
westward,  which  was  once  evidently  the  bed  of  an  extensive  lake,  whose  outlet 
was  at  the  rapids,  and  whose  suiface  was  about  one  hundred  and  five  feet  above 
the  present  low  water  level.  This  lake  basin  is  an  extensive  level  plain,  inter- 
sected by  a  network  of  sloughs,  its  lower  part  subject  to  annual  overflows  and 
covered  with  a  heavy  growth  of  willow,  maple,  hickory,  haw,  and  vines.  ITie 
terraces  around  it  are  well  developed  and  of  an  unvarying  height.  Its  upper  end 
and,  in  part,  its  western  side  are  united  by  beds  of  loam,  rising  one  hundred 
and  fifty  feet  above  low  water  at  Fort  Madison,  and  forming  the  entire  river 
bluff  at  this  place.  How  far  this  loam  deposit  extends  above  and  into  the  inte- 
rior of  Iowa  has  not  yvt  been  determined,  and  therefore  what  may  have  been 
the  extent  of  the  lake  itself  in  these  directions  cannot  be  ascertained. 

As  before  stated,  the  outlet  of  this  lake  was  at  the  present  head  of  the  lower 
rapids.     The  waters  stored  up  there  have,  by  their  ceaseless  action  for  ages, 
assisted  by  ice  and  other  geological  agencies,  gradually  eroded  for  themselves  a 
channel  at  least  a  mile  wide,  nearly  two  hundred  feet  below  the  general  level 
of  the  prairies,  and  extending  through  limestone  rock  to  the  mouth  of  the  Des 
Moines   river  and  beyond.     This  erosive  action,  though  productive  of  such 
remarkable  results,  has  not  yet  been  carried  sufiiciently  far  to  render  the  river 
through  this  part  of  its  bed  available  and  safe  at  all  times  for  the  purpose  of 
navigation.     From  Fort  Madison  to  Montrose  the  river  is  about  2,500  feet  wide 
and  sufiiciently  deep,  but  on  the  rapids  its  bed  of  limestone  rock,  which,  by  some 
unknown  cause,  seems  to  have  been  hardened  to  a  greater  degree  than  the  cor- 
responding stratum  above  and  below  the  rapids,  has  resisted  the  action  of  the 
water,  while  its  sides  have  given  way.     The  result  is  that  this  mass  of  rock 
remains  there  acting  exactly  as  an  artificial  dam,  whose  upper  surface  slopes 
about  twenty-two  feet  in  eleven  miles,  and  conforms  very  nearly  to  the  plane 
of  stratification  of  the  rocks  through  which  the  channel  is  cut.     The  bluffs  ex- 
tend along  the  banks  of  the  river  throughout  the  length  of  the  rapids,  presenting 
a  rock  escarpment  at  the  present  high  water  mark,  with  a  sloping  gravel  beach 
to  low  water,  and  also  another  escarpment  of  rocks  at  one  hundred  and  five  feet 
above  the  present  water  level,  having  likewise  a  sloping  beach  at  its  foot.    The 
exposed  ledges  are  formed  of  diff'^.rent  strata  in  different  localities.     At  some 
places  they  are  brecciated  limestone,  (near  Montrose,)  in  others  magnesian  lime- 
stone, (above  Larey's  creek,)  and  in  others  the  coal  measure  sandetone,  (below 
Price's  creek ;)  but  notwithstanding  the  varying  hardness  of  these  strata,  thej 
have  all  been  cut  through  equally  by  the  river  in  its  progress  from  the  upper 
beach  just  mentioned  down  to  the  one  at  the  present  low  water  level  on  the 
rapids.     About  sixty  feet  of  these  bluffs,  however,  consist  of  the  grade  bed 
lying  between  the  two  beaches,  and  made  up  mostly  of  an  accumulation  of  claj 
and  mails,  easily  washed  away.     The  river,  in  forcing  its  way  through  these 
beds  of  stubborn  materials,  must  therefore  have  gradually  receded  from  the  foot 
of  the  rapids,  like  the  Niagara  is  doing  now,  until  it  reached  its  present  condition. 
Undoubtedly  the  process  of  smoothing  its  path  is  still  going  on,  although  in  an 
imperceptible  degree.     In  places  wheie  the  bluffs  recede  from  the  bank  at  the 
mouth  of  creeks  emptying  into  the  rivei:,  there  are  two  "  terraces"  besides  the 
present  river  bottom,  respectively  twenty-five  and  seventy  feet  above  present 
low  water. 

The  level  part  of  the  town  of  Nauvoo,  at  the  head  of  the  rapids,  opposite 
Montrose,  is  built  upon  the  twenty -five  foot  terrace,  which  is  likewise  promuient 
around  the  edges  of  the  plains  between  the  latter  place  and  Fort  Madison.  The 
seventy  foot  terrace  is  most  prominently  developed  near  Sandusky. 
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The  total  length  of  the  Des  Moines  rapids,  measured  along  the  Iowa  shore 
from  Montrose  (old  FortDes  Moines)  to  the  St.  Louis  Packet  Company's  landing 
at  Keokuk,  (station  D  to  station  V,)  is  10.92  miles ;  on  the  Illinois  side,  from 
Nauvoo  to  the  Hamilton  ferry  landing,  (station  23  to  station  84,)  is  12.20  miles, 
or  a  mean  of  11.56  miles. 

The  total  fall  in  this  distance  on  the  Iowa  side  is  22.046  feet ;  on  the  Illinois 
side,  21.933  feet;  or  a  mean  of  21.989  feet — sensibly  22  feet.  The  difference 
of  the  two  lines  of  levels,  being  only  .113  of  an  inch,  may  be  regarded  as  inap- 
preciable. 

The  mean  width  of  the  river  is  about  4,/)00  feet  on  the  rapids,  or  almost  2,000 
feet  wider  than  it  is  above  and  below;  its  mean  depth,  calculated  from  upwards 
of  2.000  low  water  soundings,*  is  2.4  feet,  though  there  are  large  areas  where  the 
depth  is  much  less ;  its  average  area  of  cross  sections  is  17,550  square  feet,  at 
oraiuary  low  water ;  its  mean  surface  velocity  is  2.88  feet  per  second,  and  its 
mean  velocity  deduced  therefrom  is  2.304  feet  per  second.  From  these  data  the 
dischai^  has  been  calculated,  and  is  found  to  be  40,435  cubic  feet  per  second.t 
For  extreme  low  water  1.5  foot  must  be  subtracted  from  the  average  depth, 
which  will  give  24,883  cubic  feet  per  second. 

The  bed  of  these  rapids,  throughout  its  entire  length,  has  reached  a  stratum 
of  •*  cherty  limestone,'*  belonging  to  the  Keokuk  group  of  the  carboniferous  scries. 
The  nature  of  this  rock,  consisting  as  it  does  of  thiu  beds  of  limestone  interstra- 
tified  with  at  least  an  equal  amount  of  brittle  chert  or  limestone,  precludes  the 
idea  that  the  different  reefs,  or  heads  of  chains,  might  be  occasioned,  as  formerly 
sapposed,  by  a  succession  of  strata  which  in  their  outcrops  would  form  a  barrier 
across  the  river.  The  deeper  part/of  the  rapids  are  all  caused  by  erosion, 
originating  partly  from  the  strength  of  the  current,  aided  by  the  presence  of 
numerous  granite  boulders,  and  partly  by  masses  of  ice  which  are  annually 
swept  down  by  the  spring  freshets  with  tremendous  force. 

In  the  various  soundings  carried  across  the  river  no  trace  was  found  of  pools 
or  places  where  the  area  of  the  cross  section  would  be  sensibly  greater  than  on 
the  heads  of  the  chains.  In  other  words,  there  is  no  proper  chain  crossing  the 
river  at  any  place,  nor  is  there  anything  like  a  true  pool,  the  deep  water  being 
found  more  properly  in  fissures  and  pockets.  The  river  bottom  is  a  broad, 
smooth  rock,  seamed  by  a  narrow,  crooked  chantiel,  or  in  some  places  several  of 
them,  alternately  widening  and  narrowing,  shoaling  and  deepening ;  nowhere 
good  navigation,  but  more  difficult  in  some  places  than  in  others.  The  rapids 
are,  therefore,  not  broken  and  noisy;  but,  the  descent  being  gradual,  the  water 
flows  over  its  bed  in  a  broad,  smooth,  unbroken  sheet,  with  nothing  but  the 
faintest  ripples  on  its  surface  to  indicate  the  dangerous  places.  The  casual 
observer  would  not  saspect  the  presence  of  the  rapids  unless  he  were  notified  of 
their  locality  beforehand.  From  these  facts  it  may  be  readily  inferred  that 
boats  would  not  undertake  their  passage  at  night,  even  if  the  channel  were  deep 
and  well  defined. 

The  worst  parts  of  these  rapids  arc  called,  by  steamboat  and  river  men,  chains, 
of  which  there  are  five  principal  ones,  known  as  Lower,  English,  Lamallee's, 
Spanish,  and  Upper,  respectively.  From  the  Lower  to  Spanish  chain,  inclusive, 
the  channel  used  by  steamboats  is  crooked,  shallow,  and  exceedingly  difficult  of 
navigation,  requiring,  as  General  Warren  states  in  his  report  of  April  6,  1854, 
to  be  excavated  "almost  continuously  to  the  landing  at  Nashville,  a  distance  of 
seven  and  a  half  miles."  For  this  distance  the  fall  is  about  eighteen  feet,  and 
the  average  slope  2.4  feet  per  mile.  From  Nashville  to  the  Upper  chain  the 
channel  is  straight  and  deep,  and  the  fall  only  four  feet,  or  not  more  than  a  foot 
per  mile. 

*  Redaced  to  the  low  water  of  1864. 

tThU  discbarge  was  calculated  with  a  mean  depth  of  3.9  feet,  the  average  depth  at  the 
time  the  velocity  was  observed. 
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The  Lower  chain  extends  from  Keokuk  to  the  mouth  of  Price's  creek.  The 
channel  is  3.5  feet  to  eight  feet  deep,  but  it  is  very  swift  and  crooked,  and  there- 
fore intersected  by  surface  and  under  currents,  particularly  in  that  part  of  it 
known  as  Sucker  chute  and  Omega  patch.  The  greater  part  of  the  last  appro- 
priation was  expended  here,  improving  the  channel  materially,  but  the  fragments 
of  the  rock  blown  out  were  piled  alongside  of  the  channel,  injudidonsly  it  ap- 
pears, as  tl»e  ice  has  already  carried  away  the  greater  part  of  the  piles  and  re- 
deposited  the  fragments  of  rock  in  the  channel. 

The  English  chain  extends  from  Montebello  to  Waggoner's  warehouse.  The 
channel  running  near  the  Illinois  shore  in  this  reach  is  comparatively  straight, 
from  four  to  seven  feet  deep,  and  from  fifty  to  two  hundred  feet  wide,  and 
presents  no  particular  difficulties  to  navigation  except  in  times  of  high  wind. 

The  head  of  Lamallec's  chain  is  opposite  the  month  of  Larey's  creek ;  the 
channel  is  from  4.5  to  10  feet  deep,  and  an  average  of  one  hundred  and 
twenty  feet  wide ;  but  it  is  crooked,  intricate  and  dangerous,  owing  to  die 
presence  of  many  shoal  patches  of  rock,  the  breaks  of  which  are  not  distinguish- 
able in  rough  weather. 

Spanish  chain  extends  from  Judge  Ballinger's  place  to  within  a  half  mile  of 
Nashville ;  the  channel  is  from  three  to  thirteen  feet  deep,  and  from  twenty-five 
to  three  hundred  feet  wide,  and,  although  sufficiently  difficult  of  navigution,  ha« 
been  somewhat  improved  by  excavation. 

The  Upper  chain  extends  but  a  short  distance  below  Montrose  island,  and  is 
made  by  a  broad  flat  bed  of  rock  extending  entirely  across  the  river,  upon 
which  the  water  in  dry  seasons  is  not  over  two  feet,  and  frequently  not  a  foot 
deep.  The  channel  is  a  channel  only  in  n^me,  being  nothing  more  than  a  slight 
depression  in  the  rock  about  three  feet  deep  and  fifty  feet  wide  in  the  narrowest 
place.  An  accurate  idea  of  the  geological  and  other  physical  features  of  the 
entire  rapids  may  be  obtained  by  an  mspection  of  the  maps,  sections  and  profiles 
submitted  herewith.  The  difficulty  of  navigation,  it  may  beobsei-ved  on  all  the 
chains,  lies  not  so  much  in  the  shallowness  of  the  channel  or  thread  of  the 
current  as  in  its  unevenness  of  bottom,  insufficient  width,  tortuous  direction,  and 
great  velocity.  The  influence  of  these  features  is  exaggerated  by  cross-surface 
and  under  currents,  and  by  east  and  west  winds.  From  fear  of  the  rocks  boats  are 
compelled  to  move  slowly,  and  are  therefore  more  difficult  to  guide,  and  no  matter 
how  skilful  the  pilot  may  be  liis  boat  will  be  carried  forward  in  the  direction  of 
the  original  impulse  for  some  distance  before  it  can  be  made  to  obey  the  helm ; 
this  is  particularly  the  case  in  windy  weather  and  while  going  down  stream. 
Prom  these  causes  I  am  of  the  opinion  that,  had  a  careful  record  been  kept  of 
the  boats  grounded  on  the  rapids,  it  would  probably  show  that  as  many  had 
struck  upon  the  rocks  near  the  pools  as  on  the  chains  themselves.  If  this  view 
of  the  case  is  correct,  no  amount  of  excavation  would  entirely  remedy  the  difficulty. 

The  greatest  fall  on  the  rapids  is  on  the  Lower  chain,  where  it  amounts  to 
1.472  feet  in  1,000  feet,  or  7.77  feet  per  mile ;  the  velocity  of  the  current  is 
consequently  greater  here  than  at  any  other  place,  though  it  was  not  accurately 
measured  on  account  of  running  ice.  The  greatest  observed  velocity  was  at  the 
head  of  English  chain,  where  it  was  found  to  be  4,35  feet  per  second,  or  3.02 
miles  per  hour. 

The  maximum  range  of  the  water  surface  at  the  head  of  the  rapids  could  not 
be  determined  with  exactness  for  the  lack  of  well-defined  high  water  marks,  but 
from  the  best  that  could  be  obtained  it  is  found  to  be  about  12.65  feet.  General 
Warren,  in  his  report  of  April  6,  1854,  gives  it  at  11.75  feet.  The  average 
range  will  probably  not  exceed  9  feet.  At  Waggoner's,  Nashville  and  Keokuk 
the  difference  between  extreme  high  and  low  water  was  accurately  determined, 
and  found  to  be  15.88  feet  and  19.28  feet  respectively. 

In  1865  and  1866  navigation  opened  about  the  1st  of  March,  and  closed 
about  the  1st  of  December,  giving  275  days,  which  may  be  considered  somewhat 
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above  the  average  for  the  boating  seaaon.  By  an  examination  of  the  register 
kept  at  the  Keoknk  Indicator  bj  the  Upper  MisBissippi  Pilots'  Association  it 
appears  that  the  water  on  the  Lower  chain  was  less  than  four  feet  for  fifty  days 
duriDg  1865,  the  least  depth,  2.3  feet,  having  been  reached  on  the  20th 
of  Jttoe;  but  this  was  quite  an  unusual  season,  the  lowest  water  generally 
oecurring  about  the  middle  of  September  and  continuing  much  longer.  During 
1866  the  same  register  shows  ninety-two  days,  or  one-third  the  entire  season, 
when  the  water  was  less  than  four  feet. 

The  least  available  depth  recorded  was  two  feet,  and  occurred  on  the  4th  or 
5th  of  October.  From  the  28th  of  September  to  the  2d  of  December  the  water 
ranged  between  two  &et  and  3.3  feet  on  the  Lower  chain.  This  was  about  an 
average  year.  The  driest  season  known  was  that  of  1864,  when  the  river,  early 
in  September,  reached  a  stage  about  ten  inches  lower  than  just  mentioned.  The 
plane  of  this  low  water  has  been  taken  as  the  plane  of  reference  for  all  the  sound- 
ings made  by  the  parties  under  my  direction. 

During  the  extreme  low  water  season  navigation  for  steamboats  along  the  rapids 
is  entirely  suspended,  and  their  cargoes  are  transferred  either  by  rail  or  lighters,  at 
an  extra  cost  of  about  one  dollar  per  ton  and  an  average  cost  of  about  $500  per  day 
to  the  steamboats  themselves  while  discharging  and  taking  on  freight,  or  about 
11,000  per  ti-ip.  By  a  register,  kept  at  the  Rock  Island  bridge,  it  is  ascertained 
that  during  the  period  of  seven  years  ending  on  the  1st  day  of  December,  1866, 
2,412  steamboats  and  1,363  barges  have  passed  up  and  down  the  river.  This 
would  be  an  average  of  344  steamboats  and  175  barges  each  way,  but  the  last 
year  shows  a  large  increase  in  the  number  of  boats  of  all  classes,  677  steamboats 
having  passed  up,  and  671  having  eone  down.  As  many  as  600  of  these  boats, 
probably,  carried  their  cargoes  to  the  lower  rapids  ;  and  as  we  have  just  seen 
these  rapids  had  less  than  four  feet  water  upon  them  for  ninety-two  days,  and 
were  almost  entirely  impassable  for  sixty-four  days,  it  is  safe  to  calculate  that 
the  steamboats  alone  engaged  in  this  commerce  were  taxed  to  the  amount  of 
$250,000  for  extra  labor,  in  order  to  transship  their  freight  at  the  lower  rapids,* 
while  the  owners  of  the  freight  were  compelled  to  pay  one  dollar  per  ton  in  ad- 
dition for  lighterage  and  railroad  charges.  What  might  have  been  the  influence 
of  the  rapids  in  deflecting  commerce  from  its  natural  channel,  or  in  repressing  it 
altogether,  must  remain  for  the  present  a  matter  of  conjecture,  though  it  is  not 
difficult  to  demonstrate  that  the  products  which  have  gone  to  the  railroad,  in 
order  to  reach  a  market,  have  cost  the  producers  twenty-five  per  cent,  of  their 
value  more  than  would  have  been  a  fair  rate  for  freight  by  good  water  trans- 
portation. From  these  facts  there  can  be  but  little  doubt  that  the  Des  Moines 
rapids  alone,  in  their  present  state,  cost  the  people  of  the  upper  Mississippi 
valley,  at  the  least  possible  calculation,  half  a  million  of  dollars  annually.  As 
they  are  a  barrier  to  nearly  40,000  miles  of  internal  navigation,  the  equivalent 
of  double  that  many  miles  of  internal  coast  bordering  upon  the  Mississippi  and 
its  navigable  tributaries,  it  is  not  difficult  to  see  that  their  improvement  is  a 
matter  of  national  import,  in  which  all  sections  of  the  country  are  equally  inter- 
ested. Tabulated  statements  of  the  amount  of  commerce  and  navigation  which 
woukJ  be  benefited  thereby,  as  well  as  the  amount  of  revenue  coUected  at  the 
nearest  ports,  are  submitted  herewith,  under  the  head  of  general  remarks. 

In  carrying  out  the  instructions  of  the  engineer  department,  heretofore  re- 
nted, I  have  endeavored  to  consult  the  interests  of  commerce  in  its  broadest 
extent,  but  have  listened  attentively  to  every  suggestion  in  regard  to  the  plan 
and  necessity  of  improvement,  whether  made  by  persons  locally  or  generally 
interested.  But  before  discussing  the  various  plans  which  have  claimed  my  at- 
tention, I  desire  to  state  that  all  the  experience  of  the  past  goes  to  show  that  no 

*  See  the  certificate  of  Mr.  Griffith,  secretary  of  the  Northern  Line  Packet  Company,  sab- 
mttted  heiewith. 


Digitized  by  VjOOQIC 


280         REPORT  OF  THE  8ECRETAHY  OF  WAK 

plan  can  be  made  entirely  effective  which  is  based  upon  temporary  expedients, 
or  depends  for  its  execntion  upon  successive  appropriations  of  small  sums  by 
Congress,  as  has  been  the  custom  heretofore.  Something  like  $400,000,  exda- 
sive  of  the  last  appropriation,  have  been  already  appropriated  for  both  rapids, 
$335,000  of  which  have  been  expended  upon  the  lower  rapids,  for  which  amount 
not  to  exccBd  2*^,000  cubic  yards  of  stone  have  been  excavated.  As  tbia 
money  was  expended  when  labor  was  comparatively  cheap,  it  ought  to  have 
been  sufficient,  with  a  judicious  plan  of  improvement,  to  do  nearly  the  entire 
work  required.  Notwithstanding  the  work  done  has  benefited  the  channel,  I 
regard  the  expenditure  as  almost  thrown  away,  most  of  it  having  been  consumed 
in  experiments  and  prepai-ations. 

After  a  feasible  plan  has  been  devised,  and  proper  estimates  have  been  made, 
the  necessary  money  should  be  appropriated  at  once,  so  as  to  secure  the  means 
by  which  the  work  may  be  carried  forward  vigorously  and  economically  till  tbe 
improvement  is  finished. 

The  plan  of  excavating  the  channel  is  for  a  variety  of  reasons  exceedingly 
difficult  to  execute  at  these  rapids,  either  by  blasting  under  water  or  by  the  use 
of  coffer  dams. 

In  order  to  enlarge  the  channel  to  200  feet  width  and  four  feet  depth,  at  ex- 
treme low  water,  it  will  be  necessary,  according  to  Geueral  Warren's  report, 
(making  allowance  for  the  ten  inches  additional  depth,  not  provided  for  by  him, 
and  rendered  necessary  by  the  low  water  of  1864,)  to  excavate  about  150,000 
cubic  yards  of  stone.  According  to  the  data  recently  obtained,  it  will  require 
the  excavation  of  177,519  82  cubic  yards,  which,  at  an  average  of  fifteen  dollars 
per  yard,  will  cost  $2,662,797  30. 

Should  this  channel  be  completed  it  will  not  accomplish  all  that  is  required, 
for  in  addition  to  the  dangers  consequent  upon  cross-currents,  it  is  only  indicated 
by  the  faintest  ripple  mark  of  the  running  water,  and  could  not,  therefore,  be 
used  either  during  the  night,  in  the  fog.  or  during  unfavorable  winds,  and  a 
special  pilot  would  be  required  at  nearly  all  times.  Hence  one-half  the  time  of 
extreme  low  water  the  river  would  still  be  impassable  at  the  rapids. 

Other  difficulties  would  also  continiie-tQ^  exist ;  the  fall  of  eighteen  feet  in 
seven  and  one-half  miles,  with  an  increased  current,  would  have  to  be  overcome 
at  a  great  expense  of  cost  and  time  by  the  ascending  boats,  and  the  navigation 
for  descending  boats  would  not  be  shorn  of  its  dangers.  In  addition  to  this,  as 
the  water  is  nowhere  deep,  and  as  the  excavation  has  to  be  carried  lower  than 
actually  required,  the  tendency  is  to  draw  the  water  from  the  shores  and  above, 
and  proportionately  transfer  the  shallow  places.  Fropi  these  considerations  I 
do  not  hesitate  to  recommend  the  abandonment  of  this  plan  at  the  lower  rapids, 
and  the  adoption  of  another,  which  will  secure  safe,  easy,'  and  economical  navi- 
gation at  any  time  of  night  or  day,  and  in  all  kinds  of  weather,  for  every  species 
of  craft  plying  upon  the  river,  either  above  or  below  the  rapids.  Nothing  less 
than  this  will  fully  subserve  the  interests  of  commerce  or  national  defence,  and 
therefore  nothing  else  should  be  adopted.  The  fullest  and  mdist  efficient  means 
to  overcome  the  difficulty  must  ultimately  be  the  most  economic!^,  although  they 
might  involve  the  expenditure  of  a  large  sum  of  money.  But  wihen  those  means 
are  found  but  a  little  more  expensive,  as  shown  herein,  as  well  yas  much  more 
certain  to  accomplish  the  desired  result,  they  should  be  adopted  at  pnce  and  with- 
out further  argument.  \ 

Several  other  plans,  such  as  the  construction  of  a  continuous  dti^  with  locks 
across  the  entire  stream,  and  various  modifications  of  wing  dams*  sluices,  and 
"  chutes  "  for  narrowing  and  deepening  the  thread  of  the  current  have  been 
suggested  and  carefully  considered,  but  have  all  been  rejected  as  involving  loo 
many  elements  of  uncertainty -to  warrant  their  application  to  a  riVer  of  such 
magnitude  as  the  Mississippi.  They  are,  without  exception,  more  or  IPSs  experi- 
mental in  their  character,  and  concerned  with  elements  ia  the  probler^  quite  in- 
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determinate  in  their  value  and  imfiuence,  and  while  some  of  them  might  materi- 
allj  ameliorate  the  present  difficulties,  the  chances  in  their  favor  are  too  uncer- 
tam,  and  their  probable  cost  too  much  a  matter  of  speculation,  to  authorize  their 
adoption. 

80  far  as  the  necessities  of  commerce  are  concerned  the  river  has  already  been 
sufficiently  experimented  upon ;  effective  plans  are  now  required. 

In  view  of  these  facts  I  have  respectfully  to  recommeud  the  construction  of 
an  independent  navigation  canal  along  the  Iowa  shore  from  a  point  near  the 
present  site  of  the  Keokuk  Indicator,  at  the  city  of  Keokuk,  to  a  point  just 
below  the  village  of  Nashville  ;  the  balance  of  the  distance  to  be  overcome  by 
using  the  natural  channel,  which  from  here  to  the  Upper  chain  is  found  to 
contain  sufficient  water  for  all  purposes.  At  the  Upper  chain  a  through  cut 
200  feet  wide,  six  feet  deep,  and  2,400  feet  long,  will  be  necessary.  A  careful  cal- 
culation shows  that  54,882.29  cubic  yards  will  have  to  be  excavated,  and  this  can 
most  surely  and  economically  be  done  by  the  use  of  coffer-dams  at  the  low- water 
season. 

The  estimated  dimensions  of  the  canal  are  as  follows  :  length  7.6  miles ; 
width  on  the  water  surface  three  hundred  feet,  and  depth  at  the  lowest  stage 
six  feet.  The  stage  of  water  here  referred  to  is  that  of  1864,  which  was  ten 
inches  lower  than  any  other  season  recorded  and  about  fifteen  inches  below 
that  of  1866,  which  may  be  taken  as  an  average.  The  canal  would  therefore 
pass  boats  drawing  full  six  feet,  and  have  a  sufficient  depth  in  addition  for  per- 
fect safety  during  seasons  of  average  low  water.  It  should  run  the  entire  dis- 
tance, except  at  one  or  two  low  points  along  the  shore  in  the  bed  of  the  river. 
The  river  embankment  for  strength  and  economy  should  be  constructed  of  earth, 
and  securely  covered  inside  and  out  with  a  well  made  riprap  of  broken  stone, 
BO  as  to  render  it  entirely  safe  against  the  running  ice  and  freshets.  It  will 
require  two  lift-locks  and  one  guard-lock  ;  the  lift-lock  to  be  three  hundred  and 
fifty-six  feet  between  the  mitre-sills,  eighty  feet  wide  beween  tops  of  chamber 
waUs,  (seventy-eight  feet  at  the  water-surface,)  and  to  lift  respectively  eight  and 
ten  and  one-third  feet. 

The  lower  lock  should  also  be  furnished  with  a  set  of  guard-gates  for  security 
against  floods,  and  the  guard-lock  proper  at  the  head  of  the  canal  should  be  so 
arranged  as  to  admit  of  being^used  as  a  lift-lock  whenever  required,  which  would 
be  after  the  water  in  the  river  at  the  head  of  the  canal  had  raised  (three  or  four 
feet)  above  the  extreme  low-water  mark.  This  construction  will  admit  of  nine 
feet  draught,  the  utmost  likely  ever  to  be  required  for  purposes  of  navigation, 
either  by  vessels  of  commerce  or  war,  and  will  allow  the  canal  to  be  used  at  all 
ordinary  stages  of  the  river,  so  that  ascending  boats  may  avail  themselves  of  the 
alack  water  of  the  canal  to  overcome  the  increased  currents  of  high  water  in  the 
open  river.  The  saving  in  fuel  and  time  would  alone  pay  a  handsome  revenue 
upon  the  entire  cost  of  the  improvement. 

It  will  be  observed  that  in  this  canal  a  greater  depth  at  extreme  low  water  is 
provided  for  than  is  required  by  the  present  ruling  depth  of  the  river  above  and 
below ;  but  as  the  work  is  intended  to  be  permanent,  it  should  be  constructed  so 
as  to  meet  all  possible  contingencies  of  the  national  defence  and  river  improve- 
ments in  the  future. 

It  is  believed  that  before  the  expiration  of  fifty  years  the  average  ruling  low- 
water  depth  of  the  Mississippi  from  St.  Louis  to  St.  Paul  may  be  increased  to 
six  or  seven  feet,  in  which  event  no  changes  will  be  necessary  in  the  proposed 
canal  at  the  lower  rapids.  This  system  of  navigation,  providing  in  the  fullest 
manner  for  the  improvement*  of  the  rapids,  will  cost  83,390,000.  Should  it  be 
deemed  inadmissible  or  unnecessary  by  Congress  to  provide,  in  the  dimensions  of 
the  proposed  canal,  for  the  ultimate  development  of  the  river  above  and  below, 
the  cost  may  be  reduced  to  $2,731,722  96,  by  reducing  the  depth  of  water  in 
the  channel  and  through-cut  to  five  feet  instead  of  six,  so  as  to  give  good  navi- 
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gation  for  boats  drawing  four-feet  water.  This  may  be  ultimately  diminished  by 
the  sum  of  $34,155,  should  it  be  found  unnecessary  to  construct  the  stone  pier  or 
wing-dam  estimated  for  at  the  foot  of  Montrose  island. 

The  through-cut  along  the  channel  at  the  Upper  chain  involves  the  use  of 
coffer-dams,  and  although  they  are  quite  expensive  in  their  application,  it  is 
believed  that  they  are  more  likely  than  any  other  means  to  result  successfully; 
but  as  the  work  is  to  be  done  by  contract,  the  contractor  should  be  permitted  to 
use  his  own  discretion  in  the  selection  of  the  plan,  under  sufficient  bond  and 
surety,  for  the  expeditious  excavation  of  the  new  channel  to  the  dimensions 
specified  in  this  report.  Estimates  of  cost  and  a  general  plan  of  the  proposed 
canal,  prepared  under  my  directions  by  my  assistant,  Mr.  D.  0.  Jenu6,  a  civil 
engineer  of  sound  judgment  and  enlarged  experience  in  the  construction  of  canals, 
together  with  a  map  of  the  rapids  and  a  part  of  the  river  above  and  below,  are 
submitted  herewith. 

Detailed  maps,  plans,  and  specifications  will  be  prepared  and  forwarded  to  the 
engineer  department  as  soon  as  the  more  pressing  duties  with  which  I  am  charged 
will  permit. 

The  following  extracts  from  the  report  of  Mr.  D.  C.  Jenn6,  embodying  sound 
opinions  confirmatory  of  my  judgment,  will  give  all  tht;  additional  information 
necessary  for  a  complete  understanding  of  the  proposed  plan  of  improvement, 
viz: 

**  Your  special  instructions  to  me  were  to  make  a  detailed  estimate  for  a  canal 
three  hundred  feet  wide  and  six  feet  deep  at  low  water,  (low  water  of  1864,) 
with  locks  three  hundred  and  fifty  feet  by  eighty  feet,  extending  from  the  deep 
water  at  Nashville  to  the  deep  water  at  Keokuk.  After  a  personal  examination 
of  the  route,  I  was  enabled  very  carefully  to  locate  on  the  map  which  Colonel 
Ulffers  had  prepared  a  centre  line  of  canal,  which  is  generally  about  one  hun- 
dred and  ^£ij  feet  from  the  shore,  except  for  a  distance  of  1.44  miles,  where  it  runs 
on  the  low  table-land  adjoining  the  river.  A  profile  of  the  surface  line  of  low  and 
high  water,  and  of  the  ground  and  the  bed  of  the  river,  showing  both  excavation 
and  embankment,  has  also  been  prepared.  At  the  head  of  the  canal  is  located  a 
guard-lock  with  walls  twenty-on(!  and  two-thirds  feet  high,  or  two  feet  above  high- 
water  mark.  This  will  be  used  as  a  lift-lock  when  the  water  in  the  river  is  more 
than  three  feet  above  low  water.  It  will  have  a  favorable  location  independent 
of  the  river,  and  the  cost  of  bailing  and  draining  will  be  comparatively  small. 

**  A  lock  of  eight-feet  liffc  is  located  at  a  point  about  five  and  six-tenths  miles 
from  the  upper  end  and  two  miles  from  Keokuk.  This  lock  also  has  a  location 
independent  of  the  river,  and  not  expensive  for  bailing  and  draining. 

"  At  the  lower  end  a  lock  of  10  J  feet  lift  is  located  entirely  in  the  river,  and  its 
construction  will  require  an  expensive  coffer-dam,  and  make  the  item  of  bailing 
and  draining  very  heavy.  Its  location  is  such  as  to  make  six  feet  of  water  on 
the  mitre-sill  at  low  water.  The  walls  will  be  28j  feet  high,  which  will  carry 
them  two  feet  above  high  water.  In  the  centre  is  placed  an  extra  set  of  gates, 
which  reverse  in  closing  to  keep  high  water  out  of  the  canal. 

**  The  river  bank  of  the  canal  for  the  entire  length  is  to  be  raised  four  feet  above 
the  high  water  of  1851,  and  is  to  be  20  feet  wide  on  the  top,  with  an  outside 
slope  of  IJ  to  1,  and  an  inside  slope  of  IJ  to  1,  with  a  heavy  rip-rap  wall  on 
the  outside,  and  a  higher  one  on  the  inside  and  over  the  top.  The  height  of 
the  bank  will  vary  from  18  to  30  feet  above  the  bed  of  the  river. 

"  A  large  amount  of  rock  excavation  will  be  necessary  at  the  guard-lock,  and 
for  one  mile  below,  in  order  to  obtain  six  feet  depth  in  low  water  in  the  river ; 
also  at  the  middle  lock  and  for  a  half  mile  below.  * 

•'  On  the  flats  from  four  to  eight  feet  of  excavation  are  earth,  and  the  balance 
rock.  The  excavated  material  will  generally  be  used  in  the  embankment  and 
rip-rap  walls,  and  can  be  hauled  from  the  pit  directly  to  the  point  required,  and 
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thus  save  the  expense  of  borrowing  the  materials  from  other  points  to  form  the 
bank. 

"The  character  of  the  earth  in  the  adjoining  hills  or  hanks  is  very  favorable 
for  forming  solid  and  water-tieht  banks,  bnt  for  a  considerable  part  of  the  dis- 
tance the  rocks  rnn  np  so  high  on  the  hills  that  it  will  be  expensive  obtaining 
the  same,  and  for  this  reason  a  high  price  has  been  nsed  in  the  estimate. 

•*  There  is  probably  no  stone  on  this  side  of  the  river  that  will  answer  for  face 
stoDC  for  the  locks,  but  the  backing  and  vertical  wall  stone  can  mostly  be  ob- 
tained here,  and  perhaps  a  large  portion  of  the  excavated  rock  can  be  nsed  for 
this  purpose. 

"On  the  Illinois  or  east  side  of  the  river,  within  a  reasonable  distance  of  the 
work,  are  located  splendid  quarries  of  magnesian  and  other  limestone,  which  will 
answer  every  purpose  for  face  and  dimension  stones,  and  which  can  be  delivered 
on  the  ice  during  the  winter,  or  in  boats  during  the  summer. 

4c  •  •  4(  *  ♦  le 

"  The  magnitude  of  this  work  is  such  that  the  actual  cost  per  mile  must  far 
exceed  tlie  general  cost  of  most  of  the  canals  in  this  country.  The  enlar^d 
Erie,  with  a  prism  of  56  feet  width  of  bottom,  70  feet  surface,  and  seven  feet 
depth  of  water,  with  double  locks  110  by  18  feet,  has  cost  about  $91,000 
per  mile.  The  proposed  canal  will  have  a  cross  section  of  prism  about  four 
times  as  large  as  the  Erie,  with  locks  three  times  as  wide.  The  banks  will  be 
almost  entirely  built  in  the  river,  with  a  heavy  guard  bank  to  protect  against 
high  water,  while  the  Erie  canal  has  comparatively  a  small  amount  of  this  kind 
of  work."  I 

******* 

"  I  would  recommend  that  the  Upper  chain  be  improved  by  excavating,  on 
the  west  side  of  Montrose  island,  a  channel  200  feet  wide  and  six  feet  deep  at 
low  water ;  and  for  the  purpose  of  preventing  the  water  from  spreading  out 
toward  the  Nauvoo  or  east  side  of  the  river,  for  at  least  half  the  length  of  the 
channel,  that  a  stone  pier,  extending  down  from  the  foot  of  said  island  for  1,000 
feet,  be  built  parallel  with  the  channel.  The  excavation  can  be  done  by  con- 
structing coffer-dams,  say  three  in  number,  which  shall  embrace  an  area  of  1,000 
bj  230  feet  each,  pumping  out  the  water  and  excavating  the  lock  by  the  ordi- 
nary process  of  drilling  and  blasting. 

"  If  it  be  necessary  to  contract  the  water  still  further,  the  excavated  material 
can  be  used  to  form  a  wing  dam  from  the  channel  to  the  west  shore. 

•  4t  3te  •  ♦  ♦  3|e 

"  From  all  the  information  in  my  possession,  it  seems  that  a  depth  of  five  feet 
is  all  that  can  be  obtained  in  the  river  above,  until  improvements  shall  be  made 
to  increase  the  same.  If  the  demands  of  commerce  shall  ever  call  for  this  in- 
creased depth,  it  will  seem  to  have  been  a  great  oversight  not  to  have  made  the 
improvement  of  the  rapids  for  six  feet  depth  of  water,  even  though  the  cost  had 
thereby  been  greatly  augmented.  Therefore,  in  view  of  what  the  commerce  of 
the  river  may  hereafter  demand,  I  would  recommend  that  the  channel  be  made 
six  feet  deep  at  low  water.  This  is  undoubtedly  all  that  will  ever  be  required, 
inasmuch  as  no  greater  depth  can  probably  be  obtained  in  the  river  above. 

"  If  a  dam  were  built  across  the  river  at  Nashville,  raising  the  water  four  feet, 
the  most  of  the  rock  excavation  in  the  canal  and  a  very  large  part  of  that  in  the 
channel  at  the  Upper  chain  would  be  avoided,  and  the  cost  of  the  whole  work 
materially  reduced.  Such  a  dam  would,  however,  prevent  boats  from  navigat- 
ing the  river,  and  compel  them  to  use  the  canal  even  when  the  water  in  the 
river  is  of  sufficient  depth ;  it  is  therefore  inadmissible. 

*'  The  annexed  estimates  for  the  canal  are  based  on  300  feet  width  and  six  feet 
depth,  but  it  will  be  seen  that  by  reducing  the  width  to  200  feet  where  the  ex- 
cavation of  rock  and  earth  occurs,  a  saving  of  $280,000  can  be  made.  This 
reduction  would  occur  in  detached  portions,  where  the  canal  leaves  the  river, 
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and  in  my  opinion  would  answer  every  purpose.  If  it  should  afterwards  be 
considered  necessary,  the  additional  100  feet  could  be  excavated  dunng  the 
suspension  of  navigation. 

'*  In  order  to  obtain  materials  for  embankment  and  to  locate  a  good  line  for  the 
canal,  it  will  be  necessary  to  alter  in  several  places  the  line  of  the  public  high- 
way, and  of  the  Keokuk  and  Fort  Madison  railroad.  The  total  length  of  each 
which  requires  alteration  is  about  three  miles,  and  the  cost  is  embraced  in  the 
annexed  estimates. 

**  There  are  several  small  streams  which  will  have  to  be  taken  in,  and  as  the 
river  guard  bank  must  be  carried  very  much  above  the  surface  of  the  water  in 
the  canal,  no  waste-weirs  can  be  constructed  at  those  points.  The  most  import- 
ant of  these  streams  is  Price's  creek.  If  they  in  times  of  freshet  bring  in  too 
much  water,  it  will  have  to  be  passed  off  in  sluices  which  must  be  constructed 
around  the  lift-locks. 

"  The  cost  of  the  sluices  is  provided  for  in  the  estimates." 


TIME  REUUIRBD  TO  CONSTRUCT  THE  WORK. 

**  In  the  construction  of  the  canal,  the  first  season  should  be  occupied  in  exca- 
vating II  part  of  the  canal,  putting  in  the  bottom  of  the  outside  of  the  rip-rap 
wall  for  the  entire  length,  and  raising  it  from  ten  to  fifteen  feet  high.  This  can 
be  done  and  allow  the  high  water  of  the  next  spring  to  overflow  it  and  do  no 
harm.  During  the  second  year  the  excavation  should  be  continued,  the  earth 
for  embankment  put  in  and  the  outside  rip-rap  wall  completed.  The  third  season 
the  excavation  for  the  canal  should  be  finished,  the  inside  rip-rap  wall  put  in, 
and  the  remainder  of  the  bank  and  walls  completed.  For  the  locks,  the  first 
season  should  be  occupied  in  procuring,  preparing,  and  delivering  materials  at 
the  works.  The  second  season,  the  coffer-dams  should  be  put  in,  the  lock  pits 
excavated,  the  foundations  prepared,  and  a  portion  of  the  masonry  laid.  Daring 
the  third  year,  the  masonry,  gates,  embankment,  and  all  the  other  work  should 
be  completed.  In  this  manner,  if  the  work  is  commenced  in  the  ensuing  sum- 
mer, the  whole  can  be  completed  in  the  fall  of  1869,  or  in  about  two  and  a  half 
years. 

"  The  channel  and  piers  at  the  Upper  chain  can  be  finished  by  the  fall  of 
1868,  or  in  one  and  a  half  year. 

COST  OF  MAINTENANCE. 

"  The  general  average  cost  for  the  repairs  of  the  enlarged  Erie  canal,  for  the 
last  five  years,  has  been  about  $1,000  per  mile  per  year,  including  all  items  of 
repairs,  superintendence,  and  lock-tending.  This  canal  is  about  350  miles  long:, 
and  has  fifty-seven  double  locks  and  fifteen  single  locks. 

'*  It  is  ray  opinion  that  the  maintenance  of  the  proposed  canal  and  locks  cannot 
exceed  $2,000  per  mile  per  year  for  the  next  ten  years,  and  that  for  the  first 
five  years  it  will  not  be  over  $1,000  per  mile  per  year,  unless  some  unforeseen 
accident  shall  occur.  At  this  rale  the  cost  of  repairs  of  the  whole  canal  for  ten 
years  will  be  $15,200  per  year. 

"  If  the  demands  of  commerce  shall  ever  require  a  double  set  of  locks,  the  pro- 
posed ones  can  be  so  located  on  one  side  of  the  centre  as  to  leave  sufficient  room 
for  the  construction  of  other  locks  by  their  side  without  in  any  manner  disturb- 
ing the  outside  river  embankment  wall. 

"  In  the  prism  of  the  canal  and  in  the  Ipcks,  provision  is  made  for  a  depth  of 
nine  feet  when  there  is  a  rise  of  three  feet  in  the  river,  in  order  that  boats  of 
eight  feet  draught  may  pass  through  the  canal. 

"  I  have  prepared  a  plan  for  the  lower  lock,  of  the  dimensions  and  form  hereto- 
fore described,  the  general  details  of  which,  with  the  exception  of  the  reversed 
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gates,  will  apply  to  the  other  lif^-lock  and  guard-lock.  It  is  supposed  that  the 
totmdation  of  all  the  locks  will  he  on  rock  of  such  a  character  as  to  ohviate  the 
necessity  of  using  timher. 

"The  gates  are  to  be  of  wood,  properly  arched  on  the  upper  side  and 
strengthened,  with  wrought-iron  braces  or  hog-chains  on  the  lower  side.  This, 
it  is  believed,  will  answer  the  purpose  designed,  and  the  expense  will  be  much 
less  than  that  of  iron  gates.  It  is  proposed  to  hang  the  gates  on  the  suspension 
plan  which  has  been  successfully  applied  to  the  locks  on  the  St.  Mary's  canal, 
between  Lakes  Huron  and  Superior. 

4t  4t  ♦  itc  4(  « 

''  Detailed  estimates  of  the  cost  of  all  the  work  are  hereunto  annexed,  of  which 
the  following  is  a 

SUMMARY. 

"For  a  canal  three  hundred  feet  wide  and  eix  feet  deep,  with  a  channel  at  Mont- 
six  feet  deep — 

Cost  of  canal,  embankment,  and  walls $1,  717,  480 

Cost  of  lift-lock -. 871,  265 

Cost  of  middle-lock 244,  910 

Cost  of  guard-lock 242.  822 

Total  cost  canal  and  locks 2,  576,  477 

Cost  of  channel  and  pier  at  Montrose 619,  155 

Total 3,19^,632 

Add  contingencies  and  engineering 194,  368 

Total  cost \ 3,  390,  000 


"For  a  canal  three  hundred  feet  wide  in  embankment  and  two  hundred  feet  wide 
in  excavation,  and  six  feet  deep,  with  a  channel  at  Montrose  six  feet  deep — 

Cost  of  canal  embankment  and  walls $1,  454,  680 

Cost  of  lower  lift-lock 371,  265 

Cost  of  middle  lift-lock 244,910 

Cost  of  guard-lock 242,  822 

Total  cost  canal  and  locks 2.  313,  677 

Cost  of  channel  and  piers  at  Montrose 619, 155 

ToUl 2,  932,  832 

Add  contingencies  and  engineering 177, 168 

Total  cost 3, 110,  000 
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''For  a  canal  300  feet  wide  and  five  feet  deep,  with  a 'channel  at  Montrose  five 

feet  deep — 
Total  for  a  canal  six  feet  deep  and  locks,  as  above . .  S2,  576,  477 
Deduct  difference  in  cost  for  five  feet 220,  000 

Cost  of  canal  and  locks $2,  356,  477 

Total  for  channel  and  pier  at  Montrose 619, 155 

Deduct  difference  in  cost  for  five  feet 157,  500 

Cost  of  channel  and  pier 461, 655 

Total 2,  818, 132 

Add  for  contingencies  and  engineering 171,  868 

Total  cost 2,  990,  000 


**  For  a  canal  300  feet  wide  in  embankment,  200  feet  in  excavation,  and  &ye 

feet  deep,  with  a  channel  at  Montrose  five  feet  deep- 
Total  for  canal  six  feet  deep  and  locks,  as  above  ...   $2,  313,  677 
Deduct  difference  in  cost  for  five  feet ...         220,  000 


Cost  of  canal  and  locks • $2, 093, 677 

Total  for  channel  and  pier,  as  above 619. 155 

Deduct  difference  in  cost  for  five  feet 1 57,  500 

Cost  of  channel  and  pier 461, 655 

V    Total 2,  555,  332 

Add  for  contingencies  and  engineering 154, 668 

Total  cost. . '. 2.  710, 000" 


From  the  foregoing  it  will  be  seen  that  provision  has  been  made  in  the  esti- 
mate for  the  reduction  of  the  canal,  where  excavation  is  necessary,  to  200  feet 
in  width,  should  it  be  deemed  advisable ;  but  this  is  not  recommended,  since  the 
full  width  of  300  feet  will  be  required  for  the  meeting  of  boats  and  their  barges 
ascending  and  descending.  As  the  delays  are  more  apt  to  occur  at  the  locks 
than  elsewhere,  the  full  width  should  be  preserved  especially  in  their  vicinity. 
If  the  canal  for  boats  of  four-feet  draught  is  adopted,  its  width  of  300  feet 
should  be  preserved  throughout. 

THE   ROCK   ISLAND   RAPIDS. 

The  Rock  Island  or  upper  rapids  extend  from  Le  Claire  to  Davenport,  a  dis- 
tance of  14.26  miles,  measured  on  the  Iowa  shore,  with  a  total  fall  of  21.46 
feet.  The  mean  width  of  the  Mississippi  in  this  distance  is  about  2,500  feet, 
varying  from  1,500  feet  (at  Port  Byron)  to  3,960  feet  (below  Campbell's  island.) 
The  area  of  cross-section  varies  from  6,829  square  feet  (on  Moline  chain)  to 
21,093  square  feet  (at  the  foot  of  St.  Louis  chain.)  ,  The  greatest  velocity  is  on 
Moline  chain,  being  5.0545  feet  per  second,  or  about  3^  miles  per  hour,  at 
low  water.  The  least  velocity  is  found  opposite  Hampton,  being  not  greater  than 
1 J  mile  per  hour. 

The  great  difference,  in  hydrographic  features,  between  the  Rock  Island  and 
the  Des  Moines  rapids  must  find  its  explanation  in  the  geological  structure  of 
the  country.     At  the  Des  Moines  rapids  the  river  runs  over  an  inclined  stratum 
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of  a  single  rock  fonnatioDi  the  cherty  limestones  of  the  Keokuk  series,  the  dip 
of  which  18  equal  to  the  present  inclination  of  the  water  surface.  At  tlie  Rock 
Island  rapids  the  geological  conditions  are  entirely  different.  Here  we  find,  at 
the  head  of  the  rapids,  near  Le  Claire,  a  magnesian  limestone  of  upper  silurian- 
age,  (Niagara  group,)  ahout  50  feet  thick,  dipping  to  the  southward  more  rapidly 
than  the  surface  of  the  water,  its  top  layers  disappearing  below  water  near 
Hampton.  Succeeding  this,  in  regular  sequence,  we  find  below  Hampton  lime- 
stones of  the  Devonian  age,  (commonly  referred  to  as  the  Hampton  group,)  the 
Buccessive  ledges  of  which  crop  out  on  both  river  banks,  and  occasionally  in 
the  river  bed,  forming  reefs  or  chains. 

The  consequences  of  this  difference  in  geological  structure  are  at  once  apparent 
in  a  comparison  of  the  profiles  of  the  two  rapids.  While  in  the  Des  Moines 
rapids  iVe  find  a  uniform  depth  and  width  throughout  their  entire  length,  vary- 
ing only  in  depth  and  width  of  comparatively  insignificant  fissures  or  channels, 
we  have  in  the  Rock  Island  rapids  some  reefs  or  chains  obstructing  navi- 
gation for  a  short  distance  each,  and  separated  by  deep  intervals  or  pools  from 
six  to  thirty  feet  in  depth.  Of  the  fourteen  miles  between  the  head  aud  foot  of 
the  rapids,  nearly  eleven  miles  afford  good  navigation  in  the  lowest  stages,  the 
obstructed  portion  covering  a  distance  of  only  a  little  more  than  three  miles.  At 
the  Rock  Island  rapids  the  total  descent  is  about  the  same  as  at  the  Des  Moines 
rapids ;  but  in  the  latter  case  it  is  mostly  found  in  the  lower  seven  miles,  whilst 
in  the  former  it  is  nearly  equallv  distributed  over  their  entire  fourteen  miles. 

The  average  length  of  time  when  the  water  is  less  than  four  feet  on  the  Moline, 
the  shoalest  of  the  chains,  is  about  ninety  days,  more  than  four  feet  about  180 
days,  or  two- thirds  of  the  average  boating  season. 

From  these  circumstances,  and  the  reasons  set  forth  in  the  report  of  my  assist- 
ant. Brevet  Colonel  P.  C.  Hains,  embodied  herein,  I  have  the  honor  to  recom- 
mend that  the  navigation  of  these  rapids  be  improved  by  excavating  the  natural 
channel,  so  as  to  give  a  width  of  200  feet  and  a  navigable  depth  of  four  feet,  at 
extreme  low  water,  the  plane  of  reference  being  the  low  water  of  1864.  The  dis- 
parity of  cost  between  this  plan  and  that  of  a  canal  leaves  no  doubt  in  my  mind 
as  to  which  should  be  adopted,  notwithstanding  the  fact  that  the  slack-water  of 
the  canat  would  be  a  great  advantage  in  itself  to  the  boats  navigating  it. 

It  is  believed  that  the  plan  recommended  can  be  executed  at  these  rapids 
without  any  extraordinary  difficulty;  and  as  the  river  does  not  average  over 
2,500  feet  in  width,  the  channel,  when  completed,  will  conform  to  the  natural 
direction  of  the  main  current,  will  be  free  from  hurtful  cross-currents,  and  will 
not  be  difficult  to  follow  during  the  prevalence  of  unfavorable  winds.  A  few 
buoys,  or  pyramids  of  stone,  properly  placed,  will  enable  the  boats  to  navigate 
it  during  the  night.  From  this  it  will  be  seen  that  the  proposed  excavated 
channel  promises  all  that  is  required.  When  finished  it  will  be  good  for  all 
time,  will  require  no  attendance  or  repairs,  and  will  not  interfere  with  any  other 
plan,  should  the  future  improvement  of  the  river  render  a  further  improvement 
necessary. 

The  amount  of  commerce  aud  navigation  interested  in  the  improvement  of 
these  rapids  is  essentially  the  same  as  that  for  the  lower  rapids,  and  hence  for 
information  on  this  point  I  respectfully  call  attention  to  the  ** statement"  pre- 
viously mentioned. 

The  details  of  the  plan  of  improvement  of  the  upper  rapids  are  given  in  the 
following  report  of  Brevet  Lieutenant  Colonel  Hains : 

Davenport,  Iowa,  December  20,  1866. 
Sia:  In  obedience  to  your  orders  of  the  5th  of  October,  1866,  directing  me 
"to  proceed  to  Davenport,  Iowa,  for  the  purpose  of  making  a  detailed  survey 
and  examination  of  the  Rock  Island  rapids  of  the  Mississippi  river,"  aud  of 
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your  letter  contaiDing  more  detailed  iDStructions  of  the  same  date,  1  have  the 
honor  to  submit  the  following  report,  with  the  accompanying  drawings : 

I  left  Keokuk,  Iowa,  on  the  6th  of  October,  1866,  arriving  in  Davenportt 
Iowa,  the  next  day,  and  immediately  commenced  organizing  my  parties,  and  in 
order  that  the  work  might  be  pushed  forward  with  the  greatest  despatch  consist- 
ent with  the  importance  of  the  work,  and  inasmuch  as  the  season  for  work  would 
be  of  short  duration,  I  put  into  the  field  all  the  force  that  could  work  to  advan> 
tage. 

The  hydrographic  party  was  placed  under  the  immediate  charge  of  Mr.  J.E. 
Abbott,  civil  engineer.  Their  work  included  all  that  related  to  the  topography 
of  the  bed  of  the  river,  and  other  information  concerning  the  flow  of  the  water 
over  the  rapids. 

A  larger  party  was  placed  under  the  charge  of  Mr.  W.  D.  Clark,  civil  engi- 
neer, with  a  view  of  making  an  accurate  survey  of  the  valley  on  both  sides  of 
the  river,  showing  the  meandering  of  the  shores,  and  gathering  all  other  inform- 
ation necessary  for  the  investigation  of  the  several  projects  for  the  improve- 
ment of  the  navigation  on  the  upper  rapids.  Lines  of  levels  were  run  on  both 
shores,  from  a  point  about  four  miles  below  Rock  Island  to  a  point  about  four 
miles  above  Le  Claire ;  perpendicular  offsets  connecting  with  the  main  line  at 
various  distances  from  50  to  600  feet  apart,  according  to  the  changes  in  the  gen- 
eral feature  of  the  shore,  were  run. 

The  accompanying  maps  show  the  work  that  has  been  accomplished,  better 
than  any  explanation. 

As  the  time  allowed  us  would  not  warrant  an  entire  resurvey  of  the  bed  of 
the  river,  and,  moreover,  as  General  Warren's  map,  wherever  tested,  proved  to 
be  sufficiently  accurate,  I  caused  Mr.  Abbott's  party  to  restrict  themselves,  at 
first,  more  particularly  to  a  thorough  examination  of  the  bottom  on  the  chains,  in 
order  to  get  the  most  accurate  possible  data  for  estimating  the  amount  of  rock 
excavation  necessary  to  make  a  channel  of  200  feet  width  and  four  feet  depth 
in  low  water.  A  favorable  season  has,  however,  enabled  us  to  accomplish  more 
hydrographic  work  than  could  reasonably  have  been  anticipated. 

The  upper  or  Rock  Island  rapids  begin  at  a  point  near  the  lower  end  of  Rock 
Island,  and  extend  14  ^^-^  miles  up  the  river  to  a  point  near  the  loW^er  end  of 
the  town  of  Le  Claire.  The  bed  of  the  river  throughout  this  entire  distance  con- 
sists of  a  hard  surface  of  limestone  rock,  worn  in  many  places'  into  deep  far- 
rows by  the  long  continued  action  of  the  water  and  the  ihaterial  washed  along 
the  bottom.  This  rock  crops  out  along  the  shores,  and  is  generally  found  stra- 
tified in  thin  layers  ;  the  lower  strata  in  the  bed  of  the  river  appear  to  be  harder 
and  of  different  thicknesses,  from  four  inches  to  two  feet  and  upwards.  There 
are  also  a  number  of  large  erratic  boulders  of  granite  to  be  met  with,  but  these, 
as  a  general  thing,  do  not  present  serious  obstructions,  but  in  some  cases,  as  at 
OampbelFs  chain,  they  rather  serve  as  guide  marks  for  pilots,  who  would  pro- 
test against  their  removal  on  that  account,  unless  replaced  by  other  equally  per- 
manent marks.  ' 

The  only  difficulty  in  the  way  of  navigating  the  rapids  consists  in  passing 
over  the  chains,  of  these  there  are  seven,  viz :  the  Upper  or  Smith's  chain, 
Sycamore,  St.  Louis,  Campbell's,  Duck  Creek,  Moline,  and  Lower  chains.  At 
these  places  the  rocky  bea  of  the  river  projects  out  from  each  shore  like  a  bar, 
the  projecting  points  sometimes  overlapping  each  other,  leaving  only  a  narrow, 
tortuous  channel  between  them,  and  in  some  instances  extending  like  a  dam  or 
rocky  bar  entirely  across  the  river.  Between  the  chains,  throughout  almost  the 
entire  distance,  is  a  wide  and  navigable  channel,  with  plenty  of  water  for  boats 
that  navigate  the  upper  Mississippi,  and  at  such  places  the  velocity  of  the  cur- 
rent is  much  less  than  on  the  chains. 

Between  the  head  and  foot  of  the  rapids,  a  distance  of  a  little  more  than  four- 
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teen  miles,  nearly  eleven  miles  are  good  navigation  in  the  lowest  stages,  the 
obetracted  portion  covering  a  distance  of  only  a  little  more  than  three  miles. 

The  channel  pursued  by  steamboats,  and  that  followed  by  rafts,  are  indicated 
on  the  accompanying  map.  The  centre  line  of  the  steamboat  channel  is  also 
shown  in  profile. 

By  referring  to  the  map  it  will  be  seen  that  the  steamboat  channel,  beginning 
at  the  head  of  the  rapids,  runs  in  close  to  the  Iowa  shore,  with  plenty  of  water 
until  it  strikes  the  Upper  chain,  generally  called  by  pilots  Smith's  chain ;  here 
the  channel  is  narrow,  crooked,  and  the  current  swift,  having  a  velocity  of 
more  than  three  miles  per  hour.  A  large  reef  or  rocky  bar  known  as  As  prey 
patch  stands  in  the  middle  of  what  would  otherwise  be  a  wide  channel.  This 
chain  is  not  considered,  however,  as  difficult  or  dangerous  as  most  of  the  others. 

Passing  Smith's  chain,  the  channel  inclines  gradually  toward  the  Illinois  shore, 
nntilit  comes  to  Sycamore  chain,  which  is  conceded  to  be  the  most  difficult  place 
to  pass  on  the  whole  rapids.  Here  the  rocky  ledges  project  out  from  each 
shore,  leaving  between  them  only  a  narrow  and  crooked  water-way.  The  cur- 
rent being  swift  and  the  turns  short,  boats  in  passing  are  exposed  to  strong 
cross  currents,  which  tend  to  sweep  them  on  the  lower  ledge ;  besides,  in  one  of 
the  sharp  bends  a  deep  pocket  has  been  cut,  and  a  large  amount  of  water  runs 
through  it,  which  by  its  action  tends  to  draw  boats  into  it,  where  they  some- 
times become  fastened,  and  to  extricate  them  involves  a  loss  of  much  time,  and 
ia  a  labor  of  great  difficulty. 

The  difficulties  at  Sycamore  chain  are  not  the  result  of  a  want  of  sufficient 
depth  of  water,* for  by  referring  to  the  profile  it  will  be  seen  that  there  is  a  good 
d^)th  in  the  channel,  but  they  arise  from  its  narrowness  and  crookedness,  together' 
with  the  strong  cross  current  that  sweeps  over  it. 

After  passing  Sycamore  chain  the  channel  runs  close  to  the  Illinois  shore, 
passing  inside  of  Crab  island,  where  it  becomes  very  narrow,  and  then  inclines 
towards  the  Iowa  shore,  until,  at  St.  Louis  rocks,  it  reaches  a  point  about  mid- 
way between  the  Illinois  shore  and  Fulton's  island.  Passing  the  St.  Louis 
locks  it  again  inclines  toward  the  Illinois  shore,  until  it  reaches  St.  Louis  chain, 
where  the  channel  becomes  narrow  again,  but  boats  that  pass  the  chains  above 
or  below  this  seldom  experience  great  difficulty  here.  Below  this  chain  the 
channel  opens  out  gradually  into  a  stretch  of  three  miles,  perfectly  navigable 
at  all  times.     In  front  of  Hampton  the  current  becomes  quite  sluggish. 

Opposite  the  head  of  Campbell's  island  the  channel  crosses  Campbell's  chain, 
which  is  not  only  crooked  and  exposed  to  cross  currents,  but  the  rocky  ledge 
extends  entirely  across  the  river.  In  the  channel  puisued  by  steamboats  across 
this  chain  the  water  is  not  much  deeper  than  on  either  side  of  it.  The  slough 
behind  Campbell's  island  is  not  used  for  navigation. 

After  passing  Campbell's  chain,  with  the  exception  of  the  rocks  near  Win- 
nebago island,  which  are  somewhat  of  an  obstruction,  the  channel  is  wide  and 
easily  navigated  until  it  comes  to  Duck  Creek  chain,  nearly  three  miles  below. 
Here  it  is  crooked  and  narrow,  so  much  so  as  frequently  to  necessitate  the  use 
of  anchors  at  low  water  for  the  purpose  of  working  boats  through.  This  is 
another  difficult  chain  to  pass. 

Below  Duck  creek  the  channel  widens  out  again,  giving  good  navigation,  with 
the  exception  of  one  narrow  place  for  about  two  miles,  when  it  comes  to  Moline 
chain.  Here  again  the  ledge  of  rock  extends  entirely  across  the  river  and  forms 
in  low  water  an  impassable  barrier  to  boats  drawing  more  than  thirty  inches. 
The  water  passes  over  this  chain  at  a  mean  surface  velocity  of  3.878  feet  per 
aecond  at  low  water,  and  a  maximum  velocity  of  5.0545  feet  per  second,  as  de- 
termined by  actual  observations  with  floats. 

The  dams  at  Moline  and  Little  Rock  island  cut  off  a  large  body  of  water  that 
would  otherwise  flow  out  of  the  main  channel,  and  the  universal  testimony  of  the 
pilots  establishes  the  fact  that  they  have  raised  the  water  on  this  chain  some  ten 
19  w Vol.  ii 
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inches.  It  is  generally  conceded  that  the  navigation  has  been  materially  bene- 
fited in  low  water,  but  the  increased  volume  of  water  has  no  doubt  increased  the 
velocity  of  the  current  also.  During  the  low  stages,  however,  when  the  velocity 
of  the  current  is  less  than  at  high  water,  this  increase  is  of  little  account  in  com- 
parison with  the  advantages  of  getting  the  increased  depth. 

From  Moline  chain  the  channel  widens  out  again,  becomes  deep,  inclining 
towards  the  Iowa  shore,  and  is  perfectly  navigable  for  the  largest  boats  on  the 
upper  Mississippi  until  it  conies  to  the  Lower  chain.  The  channel  here  is  very 
crooked,  but  the  current  is  not  so  swift  as  on  some  of  the  other  chains,  and  con- 
sequently not  so  difficult 'to  pass.  This  chain  is  about  a  half  mile  above  the 
Chicago  and  Rock  Island  railroad  bridge,  and  no  more  natural  obstructions  pre- 
sent themselves  below  this  point  in  the  ordinary  low  stages. 

From  the  above  statement  of  facts  it  is  evident  that  these  rapids  are  a  serious 
obstruction  to  navigation;  and  though  a  comparatively  small  sum  of  money,  ju- 
diciously expended,  would  do  much  to  relieve  the  pressing  demands  of  commerce, 
they  have  stood  and  still  stand  a  barrier  to  the  free  and  full  development  of  the 
resources  of  the  great  Mississippi  valley.  True,  the  States  bordering  on  the 
river  have  shown  unexampled  advances  in  population,  wealth,  and  prosperity, 
but  it  has  been  in  spite  of  the  natural  obstacles  in  their  way. 

1  have  no  data  on  which  to  base  an  estimate  of  the  loss  occasioned  by  steam- 
boats being  delayed  on  the  rapids ;  they  frequently  remain  fastened  on  the 
rocks  for  days  at  a  time;  during  the  present  season,  one  boat,  the  *' Little 
Giant,"  was  delayed  on  the  Sycamore  chain  for  ten  days.  Besides  the  loss 
occasioned  by  delay,  there  is  the  danger  of  loss  of  life  as  well  as  the  loss  of  boat 
and  cargo.  All  these  are  arguments  that  call  for  improvement  in  the  navi- 
gation. 

It  does  not  devolve  upon  me  to  enter  into  a  discussion  of  the  benefits  to  be 
derived  from  the  successful  execution  of  a  judicious  plan  of  improvement.  It 
must  be  evident  to  all  that  it  has  now  become  an  absolute  necessity,  and  some 
plan  must  at  once  be  carried  out. 

The  average  length  of  the  boating  season  is  about  260  days.  During  the  winter, 
as  a  matter  of  course,  navigation  is  closed  by  the  ice. 

When  the  river  is  open  for  navigation,  about  one-third  of  the  whole  time  is 
rendered  dangerous  by  the  shoalness  of  the  water  on  the  rapids,  and  sometimes 
impassable  for  boats  drawing  more  than  two  feet.  In  the  year  1864  the  water 
was  lower  than  had  been  known  before  in  many  years,  attaining  its  lowest  point 
September  2. 

From  the  record  of  the  stages  of  water  kept  at  the  Chicago  and  Rock  Island 
railroad  bridge,  it  is  found  that  the  greatest  range  between  high  and  low  water 
during  the  last  seven  years  is  fifteen  feet  and  nine  and  one-half  inches,  being 
the  high  water  of  1862  and  the  low  water  of  1864,  the  mean  range  during  the 
same  period  being  less  than  twelve  feet. 

The  range  between  the  highest  floods  and  lowest  water  at  other  points  along 
the  rapids,  from  the  best  authority  that  could  be  obtained,  are  at  Valley  City, 
opposite  Hampton,  thirteen  feet  and  eight  inches,  and  at  Le  Claire  twelve  feet, 
which,  if  correct,  shows  a  diminution  of  only  three  feet  and  nine  inches  in  the 
fall  at  high  water  as  compared  with  that  at  low. 

The  average  width  of  the  river  on  the  rapids  is  about  one-half  mile.  At 
Le  Claire  it  is  only  fifteen  hundred  feet  in  one  place,  but  widens  out  above  and 
below.  Below  the  rapids  the  river  is  wider  than  on  them,  as  may  be  seen  from 
the  map.  A  line  of  levels,  from  the  head  to  the  foot  of  the  rapids,  shows  a  fall 
of  21.46  feet  in  a  distance  of  about  fourteen  miles,  or  an  average  fall  of  1.53 
feet  per  mile  in  low  water. 

The  greatest  fall  is  on  Moline  and  Sycamore  chains,  as  may  be  seen  by  re- 
/erring  to  the  accompanying  profile. 

The  area  of  a  cross  section  at  the  head  of  the  rapids,  where  the  river  is  only 
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1,650  feet  wide,  is  30,220  eqnare  feet ;  at  a  point  near  Sycamore  chain  12,408 
square  feet ;  at  Moline  chain  6,829  square  feet. 

Careful  experiments  were  made  on  the  velocity  of  the  current  in  order  to  de- 
termine the  amount  of  discharge  over  the  rapids  in  ordinary  low  water.  For 
this  purpose  the  stations  were  taken,  and  a  number  of  velocities  between  them, 
at  different  distances  from  the  shore,  determined  by  floats ;  a  mean  of  these  was 
taken  as  the  surface  velocity. 

The  mean  area  of  the  two  cross  sections  at  the  stations  was  taken  as  the  area 
of  the  cross  section,  and  by  applying  this  to  D'Aubisson's  formula  for  the  ap- 

?roximate  dischai^  of  a  river,  it  was  found  to  be  36,456  cubic  feet  per  second. 
^he  approximate  discharge  behind  Gampbeirs  island  was  also  determined  in 
the  same  manner,  and  was  found  to  be  10,276  cubic  feet  per  second. . 

With  the  exception  of  the  places  where  the  bluffs  approach  close  to  the  river, 
the  banks  are  usually  steep  and  rocky. 

In  your  letter  of  instructions  I  am  required  to  ''  locate  the  Chicago  and  Rock 
Island  railroad  bridge  on  my  maps,  and  ascertain  the  direction  of  the  current 
throngh  its  bays,  and  state  its  general  influence  on  the  free  navigation  of  the 
stream  by  every  kind  of  craft."  The  bridge  is  accurately  located  on  the  map 
of  the  rapids  herewith  transmitted,  and  also  on  an  enlarged  scale  on  sheet  No. 
2.  A  series  of  experiments  with  floats  sunk  in  the  water  two  feet  below  the 
surface  were  made,  and  the  lines  taken  by  them  in  floating  down  the  stream 
earefolly  fixed  by  frequent  observations  with  three  theodolites. 

The  course  of  each  is  indicated  on  the  map,  and  by  an  inspection  of  it  it  will 
be  seen  that  the  turn-table  pier  makes  an  angle  of  about  sixteen  degrees  with 
the  direction  taken  by  the  floats.  This  was  in  low  water.  The  angle  of  inci- 
dence increases  as  the  water  rises. 

Having  obtained  data  sufficient  to  enable  me  to  state  its  general  influence  on 
the  free  navigation  of  the  stream,  I  found  that  the  subject  had  been  thoroughly 
investigated  by  more  able  engineers  in  1859.  I  refer  to  the  board  of  topo- 
graphical engineers  convened  by  an  order  of  the  topographical  bureau,  March 
1,  1859,  and  consisting  of  Captains  Humphreys,  Meade,  and  Franklin,  of  the 
corps  of  topographical  engineers.  From  their  report  I  extract  the  following, 
which  shows  very  clearly  the  influence  it  has  on  the  free  navigation  of  the  river. 
I  need  only  add  that  my  investigations  are  confirmatory  of  their  conclusions. 

♦  nn  m  m  *  * 

"  The  Chicago  and  Rock  Island  railroad  bridge  is  thrown  from  the  island  of 
Rock  Island  to  the  city  of  Davenport,  Iowa,  and  it  is  supported  by  two  stone 
abutments  on  the  shores,  and  six  stone  piers.  The  spans  {five  in  number)  are 
250  feet  broad,  the  draw-span  being  at  the  water  level  (9 J  feet  stage)  117  and 
112  feet  respectively.    The  whole  length  of  the  bridge  is  1,535  feet. 

"  The  piers,  except  those  of  the  draw,  are  thirty-five  feet  long,  and  seven  feet 
broad  at  top,  and  fifty-three  feet  long,  and  eleven  feet  broad  at  bottom.  The 
two  small  draw  piers  thirty-eight  feet  long,  and  ten  feet  broad  at  the  top,  and 
fifty-four  feet  long,  and  fourteen  feet  broad  at  bottom.  The  turn-table  pier, 
including  the  guard  pier  and  starling,  is  350  feet  long,  40^  feet  broad  at  the 
top,  and  386  feet  long,  and  45  feet  broad  at  the  bottom." 

The  following  is  the  decision  of  the  board : 

"  Ist.  That  the  railroad  bridge  which  crosses  the  Mississippi  river  between 
Bock  Island,  in  the  State  of  Illinois,  and  Davenport,  in  the  State  of  Iowa,  is 
not  constmcted  according  to  correct  principles,  reference  being  had  to  the  inter- 
ests of  navigation. 

"  2d.  The  piers  of  the  said  bridge  are  not  of  the  best  form,  and  that  there  was 
no  practical  difficulty  in  constructing  them  of  the  proper  form.  With  the  ex- 
ception of  the  turn-table  pier,  the  board  is  of  the  opinion  that  the  defective  form 
of  the  piers  is  a  matter  of  no  material  importance. 
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"  3d.  The  only  pier  longer  than  is  necessary  is  the  turn-table  pier.  This  pier, 
in  the  opinion  of  the  board,  should  have  been  constructed  no  larger  than  was 
absolutely  necessary  to  sustain  the  truss  when  the  draw  is  open,  and  protect  it 
from  injury  from  passing  boats.  It  might  have  been  constructed  with  a  length 
of  295  feet,  afiPbrding  ample  support  and  protection,  and  being  actually  355  feet 
in  length.  The  difference  (sixty-five  feet)  is  unnecessary,  and,  in  the  opinion  of 
the  board,  pernicious.  The  effect  of  making  it  longer  than  was  absolutely 
necessary  is  to  contract  the  water  way,  increase  the  velocity,  narrow  the  draw- 
passage,  and  present  more  surface  for  boats  to  strike  against,  thus  increasing 
the  difficulty  of  their  passage  through  the  draw.  In  a  pier  of  this  size  the  starl- 
ing is  of  importance,  and  the  upper  faces  of  the  piers  should  have  been  curved 
surfaces. 

"  4th.  The  piers  are  not  placed  parallel  with  the  current,  but  at  angles  varying 
from  26  degrees  to  14  degrees  30  minutes.  The  effect  of  this  obliquity  is  to 
treble  the  obstruction  to  the  flow  of  the  water,  and,  consequently,  to  affect  the 
increase  of  velocity  in  the  same  ratio.  Another  consequence  is,  that  the  pas- 
sages of  steamboats  and  rafts  through  the  draw,  and  between  the  piers,  are  ren- 
dered much  more  difficult  and  hazardous ;  furthermore,  the  draw  on  the  Iowa 
side  is  rendered  useless  by  the  formation  of  an  eddy  therein. 

:ti  nt  *  :¥  * 

6th.  "  The  eddy  on  the  Iowa  side  of  the  turn-table  pier,  as  nearly  as  could  be 
estimated,  is  about  100  feet  wide  at  the  foot  of  the  pier,  and  the  turbulence,  or 
boiling  of  the  water,  extends  about  500  feet  below.  This  eddy  is  constantly 
varying  in  its  position  and  dimensions.  The  effect  ob  the  passage  of  boats 
ascending  and  descending  is  undoubtedly  to  render  them  more  difficult,  on 
account  of  the  care  required  to  avoid  getting  one  part  of  the  boat  in  it,  when 
another  part  of  it  is  in  the  current  of  the  draw. 

«  afe  3i(  4c  ♦ 

"  8th.  The  bridge  is  badly  located,  and,  in  consequence  of  this  bad  location,  is 

a  greater  obstruction  to  the  passage  of  steamboats  and  rafts  than  would  have 

been  necessary,  had  the  location  been  good.     Any  site  in  the  vicinity  below 

Hock  Island,  out  of  the  rapid  current,  would  have  been  better.    The  board, 

having  this  point  in  view,  examined  the  line  of  the  ferry  between  Rock  Island 

city  and  Davenport,  and  found  there  would  be  no  practical  difficulty  to  the 

erection  of  a  bridge  at  this  site,  or  near  it,  which,  if  constructed  upon  proper 

principles,  would  be  of  no  material  obstruction  to  navigation." 

•  •  »  •  • 

Although  there  is  no  evidence  of  any  specific  plan  having  been  proposed  for 
the  improvement  of  these  rapids,  except  that  of  improving  the  natural  channel 
itself  by  excavation,  so  as  to  give  four  feet  depth  in  low  water,  and  a  passage- 
way 200  feet  in  width,  several  plans  have  been  proposed  in  a  general  way  for 
overcoming  the  difficulties. 

It  has  been  proposed  to  erect  dams  across  the  river,  with  locks  for  steamboats 
and  chutes  for  rafts  and  flatboats,  making  a  slack-water  navigation  in  the  river. 
A  careful  inspection  of  the  map  of  the  rapids  will  show  that  in  order  to  carry 
out  such  a  plan  it  will  require  at  least  two  locks  and  three  dams  to  avoid  over- 
flowing the  bottom  lands  between  the  river  and  the  bluffs ;  one  dam  and  lock 
should  be  located  just  above  the  town  of  Hampton ;  the  next  lock  near  the 
city  of  Rock  Island  and  the  Illinois  shore,  and  one  dam  at  the  head  and  another 
at  the  fo(  )t  of  Rock  island,  between  it  and  the  Iowa  shore.  But  without  making 
a  detailed  estimate  of  the  cost  of  such  a  plan,  it  seems  to  me  altogether  inad- 
missible for  the  following  reasons,  viz  : 

1.  No  craft  of  any  kind,  however  large  or  small,  could  pass  up  stream  with- 
out going  through  the  locks.  The  smallest  skiff  and  largest  steamboat  would 
alike  bo  subjected  to  this  inconvenience  at  all  times. 

2.  It  would  obstruct  the  navigation  of  the  river  during  the  time  when  no 
difficulties  are  experienced  on  the  rapids.'    For  five  or  six  months  in  the  year. 
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or  about  two-thirds  of  the  imvigahle  season,  the  river  is  high  enough  not  ^o 
require  an  improvement,  and  in  order  to  overcome  the  natural  obstructions  during 
a  period  of  about  three  months,  we  would  be  substituting  an  artificial  one  during 
the  other  six. 

In  planning  an  improvement  for  the  rapids  of  the  Mississippi  river,  one  point 
must  not  be  lost  sight  of,  viz :  the  improvement  must  not  of  itself  become  an 
obfitmction,  and  no  plan  should  be  adopted  for  the  improvement  of  navigation 
in  low  water  that  would  be  prejudicial  to  its  present  state  in  high  water.  On 
this  point  I  am  not  alone,  and  respectfully  call  your  attention  to  the  report  of 
the  board  of  engineers,  convened  at  my  request  and  in  obedience  to  your  orders, 
a  copy  of  which  is  herewith  appended. 

PLAN  OP  IMPROVBMENT   BY  MEANS   OF  AN   INDEPENDENT   LATERAL   CANAL  ON 
EITHER  SIDE  OP  THE  RIVER. 

I  have  no  hesitation  in  saying  that  in  my  opinion  this  plan  is  far  preferable  to 
the  foregoing,  no  matter  on  which  side  the  canal  should  be  located.  Though  it 
has  some  objections,  it  recommends  itself  from  the  fact  that  it  in  no  way  inter- 
feres with  the  river  as  it  is,  and  will  be  navigable  at  all  times,  night  or  day, 
windy  or  foggy  weather. 

I  hav^  not  made  any  estimate  of  the  cost  of  constructing  a  canal  on  either  side 
of  the  river  :  first,  on  account  of  the  limited  time  at  my  disposal ;  and  second, 
hecause  I  think  the  time  has  not  yet  come  when  it  is  necessary  to  resort  to  a 
canal  as  a  means  of  overcoming  the  difficulties  of  navigation  on  these  rapids.  It 
is  certain,  hoif^ever,  that  a  canal  of  the  dimensions  necessary  to  accommodate 
the  commerce  of  this  river  cannot  be  built  on  either  side  for  less  than  about  two 
and  a  half  million  to  three  and  a  half  million  dollars. 

The  third  plan,  viz.,  by  improving  the  natural  channel  of  the  river,  will 
recommend  itselC  to  all  on  account  of  the  obvious  advantages  of  having  an  im- 
provement of  this  kind  free  from  all  tolls  and  sources  of  delay.  I  have  already 
described  the  difficulties  in  the  way  of  navigation  on  the  rapids. 

Between  the  chains  there  are  long  reaches  of  navigable  river  ranging  in  depth 
from  six  feet  upwards,  the  difficulties  being  confined  to  the  chains  almost  entirely, 
a  few  boulders  and  patches  of  rock,  which  can  easily  be  removed,  occurring  here 
and  there  between  them. 

As  J  have  already  remarked,  I  think  the  time  has  not  yet  come  when  a  canal 
is  necessary  in  order  to  overcome  the  difficulties  of  navigation  on  the  rapids,  nor 
is  it  difficult  to  see  that  even  a  canal  improvement  would  fail  to  confer  all  the 
henefits  un  commerce  that  a  perfect  improvement  of  the  river  itself  would. 

I  have  conversed  with  a  number  of  persons  interested  in  the  navigation  of 
the  upper  Mississippi,  and  they  all  admit  that  four  feet  of  water  on  the  rapids 
is  all  that  is  required.  In  fact,  in  low  stages,  boats  cannot  carry  more  than  from 
three  to  four  feet  above  and  below,  and  hence  more  than  four  feet  on  the  rapids 
is  unnecessary.  As  this  depth  can  be  had  more  economically  and  quickly  by 
the  plan  of  improving  the  channel  than  in  any  other  way,  and,  moreover,  as  it 
gives  all  the  facilities  that  the  present  commerce  demands,  I  am  of  the  opinion 
that  this  is  the  plan  that  should  be  adopted. 

If,  however,  at  any  future  time  the  navigation  of  the  river  should  be  improved, 
80  as  to  produce  more  than  four  feet  above  and  below  the  rapids  in  low  water, 
and  consequently  to  require  more  than  four  feet  on  the  rapids,  I  would  recom- 
mend the  adoption  of  some  other  plan,  as  the  amount  of  excavation  in  that  case 
(supposing  the  river  was  improved  so  as  to  secure  six  feet)  would,  probably,  be 
so  great,  as  to  render  its  cost  far  more  than  the  constniction  of  a  canal.  But 
let  me  add,  that  whatever  may  be  the  ultimate  demands  of  commerce,  or  the  ulti- 
mate plan  that  may  be  adopted  to  satisfy  those  demands,  this  improvement  will 
m  nowise  be  thrown  away.  It  will  always  be  useful,  and  should,  in  my  opinion, 
he  made,  even  though  a  canal  were  to  be  built  to-morrow. 
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There  are  many  boats  navigating  tlie  upper  Mississippi  that  never  require 
more  than  four  feet,  and  for  such  this  improvement  will  at  all  times  be  ample ; 
besides,  it  is  probable  that  when  more  than  four  feet  has  been  obtained  in  low 
water  on  the  bars  above  and  below  the  rapids,  the  commerce  of  this  river  will  be 
beyond  the  capacity  of  any  one  canal  to  accommodate. 

There  are  many  advantages  connected  with  the  channel  improvement  that  do 
not  exist  in  connection  with  other  plans,  and  these  must  all  have  weight  in 
deciding  this  question. 

It  will  be  free.  It  will  not  require  an  annual  appropriation  from  the  general 
government  to  keep  it  in  repair,  and  when  completed  will  be  permanent.  It 
will  not  interfere  with  a  canal  improvement  in  case  that  should  at  some  future 
time  become  advisable  or  necessary,  and,  moreover,  the  benefits  arising  from  this 
plan  will  be  felt  as  the  work  progresses.  Every  patch  of  rock  removed  is  that 
much  benefit  to  navigation,  whereas  a  canal  improvement  can  be  of  no  benefit 
until  completed. 

The  latter,  however,  has  one  advantage,  viz.,  in  aflFording  safe  navigation  in 
the  darkest  and  stormiest  nights. 

The  principal  objection  urged  against  the  application  of  the  channel  improve- 
ment at  these  rapids  is  without  substantial  foundation. 

It  is  feared  that  by  deepening  the  channel  to  four  feet  in  low  water  and  widen- 
ing it  to  two  hundred  feet,  will  increase  the  capacity  of  the  water-way  to  such 
an  extent  as  to  draw  off  from  the  pools  above  such  an  amount  of  water  as  to 
develop  new  dangers  where  these  heretofore  did  not  exist.  But  by  a  careful 
examination  one  can  scarcely  fail  to  see  that  this  objection  is  groundless. 

At  the  Upper  or  Smith's  chain>  besides  removing  a  few  patches  of  rock  that 
are  a  souroe  of  difficulty,  there  will  be  a  few  points  of  the  projecting  ledges  cut 
off  as  indicated  on  the  accompanying  map.  The  excavated  material  can  be  de- 
posited below  the  last  cut  in  order  to  check  the  velocity  of  the  current,  and  make 
it  conform  more  to  the  direction  of  the  channel  at  this  turn.  Certainly  this  can 
have  no  prejudicial  effects ;  the  channel  is  already  deep  enough,  the  difficulty 
being  in  making  the  sharp  turns. 

At  Sycamore  the  cutting  will  be  almost  entirely  from  the  projecting  ledges, 
and  the  material  can  be  used  in  closing  the  deep  pocket  that  runs  off  towards 
Mechanic's  Rock,  which  produces  a  strong  cross-current  and  carries  off  an  im- 
mense volume  of  water  from  the  main  channel. 

The  amount  of  water  cut  off  from  this  pocket  will  more  than  compensate  for 
the  increased  capacity  of  the  new  channel. 

The  other  cuts  between  this  chain  and  Campbell's  are  so  slight  as  to  render 
their  consideration  unnecessary. 

At  Campbell's  chain  there  will  be  a  long  cut,  and  the  capacity  of  the  new 
channel  here  will  doubtless  be  increased,  but  the  current  is  not  rapid,  and  bv 
closing  the  slough  behind  Campbell's  island,  (which,  as  I  have  already  remarked, 
is  not  used  for  navigation,)  with  the  excavated  material  a  much  larger  volume 
of  water  can  be  thrown  into  it  than  its  increased  capacity  can  carry  off. 

I  should  have  mentioned  that  by  closing  this  slough  behind  Filton's  island 
some  benefit  would  doubtless  be  felt  in  the  raft  channel  and  on  St.  Louis  chain. 

At  Duck  Creek  chain  we  cannot  compensate  for  the  increased  capacity  of  the 
new  channel  by  closing  up  sloughs  in  its  vicinity,  but  we  can  accomplish  the 
same  end  by  depositing  the  excavated  material  in  the  river  in  the  form  of  a 
dam,  and  thus  throw  into  it  any  amount  of  water  that  may  be  necessary. 

At  Moline  chain  the  slough  behind  Rock  island  has  already  been  practically 
closed  by  the  Moline  dam,  and  according  to  the  testimony  of  pilots  the  depth  of 
the  water  in  the  chain  has  been  increased  at  least  ten  inches. 

There  is  no  doubt  but  that  the  removal  of  a  portion  of  this  reef,  as  it  ex- 
tends entirely  across  this  river,  will  affect  in  a  slight  degree  the  level  of  the  water 
for  a  short  distance  above,  and  may  necessitate  the  removal  of  a  few  rocks.     But 
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the  upper  edge  of  the  reef  where  the  channel  crosses  it  slopes  off  into  deep 
water,  as  may  be  seen  by  referring  to  the  accompanying  profile  of  the  channel.^ 
By  means  of  a  dam  made  of  the  excavated  material,  snfficient  water  can  be 
thrown  into  the  new  channel  to  more  than  compensate  for  its  increased  capacity 
of  discharge. 

The  water-way  across  this  reef  will  be  increased  in  cross  sectional  area  some 
three  hundred  square  feet,  but  the  material  taken  out  would  make,  if  desired, 
a  dam  of  loose  stone  four  feet  high  that  would  extend  entirely  across  the  river. 
The  excavated  material  can,  in  each  and  every  case,  be  disposed  of  during^  the 
operation  of  the  work  for  closing  lateral  channels  to  compensate  for  the  extra 
quantity  of  water  that  would  otherwise  be  drawn  off.  The  places  at  which  the 
excavation  is  recommended  are  shown  on  the  map  of  the  rapids  transmitted 
herewith,  and  the  estimated  amount  at  each  place  in  the  annexed  tabular  state- 
ment. 

Believing  that  the  plan  of  improving  the  natural  channel  of  the  river  is  the 
one  that  should  at  the  present  time  be  carried  out  at  these  rapids,  and  also  that 
the  practicability  of  getting  four  feet  water  in  the  lowest  stages  for  a  channel 
of  two  hundred  feet  in  width  is  beyond  question,  I  desired  to  have  my  views 
strengthened  if  they  were  correct,  or  their  fallacy  demonstrated  if  not;  for 
this  purpose  I  requested  that  a  board  be  convened,  consisting  of  civil  engineers 
in  the  government  service,  for  the  purpose  of  considering  some  of  the  proposed 
plans  of  improvement. 

The  report  of  the  board  I  enclose  herewith. 

In  regard  to  the  condition  and  influence  of  the  dams  at  Rock  island,  and  as 
to  whether  or  not  they  can  be  continued  for  mill  purposes,  without  injury 
to  navigation  :  The  dams  are  located  on  the  map  accompanying  this  report ; 
thar  influence  on  navigation  has  been  noticed.  These  are  without  a  benefit  to 
navigation  on  Moline  chain.  Their  removal  is  not  necessary,  but,  on  the  con- 
trary, they  had  better  remain.  I  would  suggest,  however,  that  in  low  stages 
they  shotdd  not  be  permitted  to  consume  more  water  than  passes  through  them 
under  existing  circumstances.    In  high  stages  it  makes  no  material  difference. 

I  have  carefully  considered  the  means  by  which  the  excavation  in  the  channel 
can  be  effected  in  the  most  economical  and  at  the  same  time  expeditious  manner. 
Bock  excavation  in  running  water  is  a  difficult  undertaking  in  any  case.  A  com- 
parison with  the  cost  of  excavation  at  the  lower  rapids  by  Lee  and  JTloyd 
can  scarcely  be  instituted  as  a  basis  for  the  same  operation  here.  In  the  cases 
referred  to  the  larger  portion  of  the  money  was  expended  in  preparing  machinery, 
and  when  the  work  was  well  under  way  the  appropriations  ceased.  The  con- 
sequence, as  might  be  expected,  was,  a  large  sum  of  money  expended  and  but 
little  work  accomplished. 

In  estimating  the  cost  of  excavation  at  these  rapids  I  have  endeavored  to 
ascertain  as  nearly  the  actual  sum  required  as  possible,  and  have  taken  into  con- 
sideration the  delays  occasioned  in  remoVing  working  parties  from  one  point  to 
another,  the  difficulties  of  the  position,  and  the  character  of  the  rock  to  be  ex- 
cavated. 1  unhesitatingly  recommend  the  use  of  coffer-dams  at  all  points 
where  the  amount  to  be  excavated  will  warrant  its  expenses,  as  the  most  satis- 
factory and  certain  in  its  results  of  any  plan  yet  proposed. 

These  points  are  indicated  in  the  tabular  statement  above  referred  to. 

The  following  figures  represent  the  plan,  elevation,  and  section  of  a  coffer- 
dam, on  which  the  estimates  for  coffer-dams  are  based.  It  consists  of  two  rows 
of  two-and-a-half-inch  iron  rods  driven  into  holes  drilled  in  the  rock,  the  dis- 
tance between  the  rows  and  the  rods  themselves  being  each  five  feet ;  they  are 

*  In  making  this  cut,  the  slope  of  the  water  sarface  will  be  lessened,  and  the  area  of  the 
cross  section  increased.  These  are  variable  elements  that  enter  into  the  problem  of  discharge, 
and  would  probably  neutralize  each  other,  so  that  the  Telocity  and  discharge  would  remain 
sensibly  what  they  were  before. 
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braced  and  tied  by  diagonal  iron  bars,  as  indicated  in  the  plan.  The  interior 
and  exterior  rows  of  sheeting  piles  consist  each  of  two  rows  of  two-inch  plank 
inserted  between  the  wale  or  string-pieces,  and  breaking  joints  with  each  other; 
the  number  of  string-pieces  may  be  increased  or  reduced,  as  the  case  seems  to 
require.  The  holes  into  which  the  main  piles  are  driven  should  be  one  and  a  half 
foot  deep  and  drilled  somewhat  smaller  than  the  piles  themselves,  the  latter  be- 
ing driven  into  them.  Between  the  piles  there  is  five  feet  of  puddling.  To  give 
additional  stability  to  the  dams  they  should  be  securely  braced  from  the  inside 
whenever  necessary. 


Statement  exhibiting  tlie  amount  of  rock  to  he  excavated  in  order  to  make  the 
present  channel  two  hundred  feet  wide  and  four  fett  deep  in  low  water,  aid 
the  estimated  cost  of  excavating  at  the  various  places. 
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14  00 

4  00 
14  00 
14  00 
12  00 

5  00 
17  00 
19  00 

STCAHORZ  CHAIN. 

Point  A 

955 

1,630 

160 

212 

5,416 

1,037 

1,008 

886 

1,632 

338 

1Q9 

9.550  00 
19,560  00 
1,600  00 
2,968  00 
59.164  00 
14.518  00 
14. 112  00 
10.638  00 
15,660  00 
5,746  00 
2,07100 

B 

C 

D 

El 

1,500 

25  00 

P. :;:;;::;::::::::: 

G 

H 

IX 

300 

25  00 

J* 

K* 

Total 

13.383 

155,581  00 

15  00 
15  00 
10  00 
10  00 

CRAB  ISLAND. 

Patch  A 

63 

1,000 
200 
502 

1,945  00 
15.000  00 
2,000  00 
5,090  00 

B 

Potato 

D 

Total 

1,785 

23,265  00 

10  00 
10  00 

ST.  LOUIS  CHAIN. 
Point  A 

2U 
689 

2.110  00 
6,890  00 

B 

Total 

900 

9,000  00 

20  00 
15  00 
20  00 
20  00 

1         4  00 

CAMPBELL'S  CHAIN. 

Bonlder  A 

3 

637 

5 

4 

4,423 

2,524 

60  00 

Centre  patch  B 

9,555  00 
100  00 

BoulderC 

D 

80  00 

PolntEt 

3,000 

25  00    1 

p: ::::::;;::::::::;::: 

102,788  00 

*  Very  difficult  to  work  at. 


t  Coffer-dam  can  be  used  to  advantage. 


X  Coffer-dam  to  be  nsed. 
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Statement  exhibiting  the  amount  of  rock  to  be  excavated,  ifc, — Gontinued. 


LocaUty. 

1. 

1. 

ft 

n 

21 
1 

3 

Campbell's  chaih— Continued. 
ft^X  0                                  . , .  .              

60 

15 

36 

'260 

$15  00 
20  00 
12  00 
15  00 

FuU 

$900  00 
300  00 

H  H'H" 

432  00 

J                                   

3,900  00 

Total                              

7,967 

118, 115  00 

12  00 
12  00 
15  00 
15  00 
15  00 
20  00 
12  00 
15  00 
12  00 
12  00 

FROM  CAMPBELL'S  TODUCK  CREEK. 

Centre  patch  A............ 

118 
41 
55 
47 
64 
5 
35 
18 
33 
55 

1, 416  00 
492  00 

Patch  B                                k 

C                                ... 

825  00 

D 

705  00 

E 

960  00 

BoolderF           .            

100  00  t 

PttehO 

............ 

420  00 

H 



270  00 

I                      

396  00 

J 



660  00 

Xotal          

471 

6,244  00 

10  00 
10  00 
500 
10  00 
12  00 
10  00 

DUCK  CREEK  CHAIN. 
Foist  A 

569 

502 

5,258 

1,178 

40 

2,180 

5, 690  00 
5.920  00 

B 

TliroogIi*cnt  C*. -. 

1,100 

$25  CO 

53, 790  00 
11,780  00 

PbintD 

E 

480  00 

p                             

21,800  00 

Total 

9,817 

99,460  00 

12  00 
4  00 
14  00 
20  00 
16  00 

M0LI5E  CHAIir. 

PMchA 

200 

12.215 

118 

15 

233 

2,400  00 

Tliroagli-cnt  B 

3,000 

25  00 

123,860  00 

PttehD 

1,658  00 

E.            

300  00 

P 

3,728  00 

Total   

12,781 

131,940  00 

10  00 
10  00 
10  00 
20  00 
20  00 
20  00 

LOWER  CHAIir. 

Point  A 

1,347 

380 

948 

8 

5 

6 

13,470  00 

B 

3,800  00 

c 

9,480  00 
160  00 

PitchD 

B 

100  00 

P 

120  00 

Total 

2,694 

27,130  00 

*  Coffer-dam  to  bo  used. 

From  the  foregolDg  we  obtain  the  following  as  the  estimated  cost  to  improve 
the  natural  channel  of  the  rapids  : 

Smith's  chain 7,  653  cubic  yards .  - . 

Sycamore  chain 13,383  "           

Crab  island , 1,  785 

St.  Louis  chain 900  " 

Campbell's  chain 7,967  " 

Campbell's  chain  to  Duck  creek 471  " 

Duck  Creek  chain 9,817 


$107,266  50 

155, 

581 

00 

23, 

265 

00 

9, 

000 

00 

118, 

115  00 

6,244  00 

99, 

460 

00 
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Moline  chain 12,  781  cubic  yards $131, 940  00 

Lower  chain 2,694  "  27,130  00 


57, 451          "  678. 001  50 

Add  for  contingencies  20  per  cent 135, 600  30 

Total 813,  601  80 


Average  cost  of  excavation,  $14  16  per  cubic  yard. 

It  may  appear  at  the  first  glance  that  the  percentage  which  I  have  added  for 
contingencies  in  excavating  is  rather  large,  but  after  a  careful  consideration  of 
the  subject  I  can  only  say  I  am  convinced  that  it  is  not.  Experience  has  taught 
me  that  in  excavating  rock  at  the  lower  rapids  the  cost  is  materially  affected  by 
the  more  or  less  favorable  seasons  for  working;  and,  moreover,  the  rock  being  in 
strata  of  various  thicknesses,  if  in  deepening  a  part  to  four  feet  we  should  come  to 
a  stratum  two  feet  thick,  the  entire  stratum  must  be  taken  out.  The  estimate  I 
consider  as  small  as  can  reasonably  be  expected  to  execute  a  work  of  such  mag- 
nitude ;  at  the  same  time  I  am  of  the  opinion  that  the  work  is  of  such  importance 
as  would  justify  the  expenditure  of  treble  that  amount. 
^  I  will  only  add  that  I  consider  promptitude  in  engaging  on  this  work,  and 
energy  in  prosecuting  it,  of  vital  importance.  If  it  is  to  be  done  at  all  it  should 
be  done  promptly.  Every  moment  lost  is  a  loss  to  commerce  and  to  the  country. 
Estimate  of  the  amount  that  can  be  advantageously  expended  in  the  fiscal 
year  ending  June  30,  1867,  $100,000  ;  amount  that  can  be  advantageously  ex- 
pended in  the  fiscal  year  ending  June  30,  1868,  $500,000. 

This  estimate  is  based  on  the  fact  that  economy  requires  that  the  most  import- 
ant portions  of  the  work,  as  that  of  Sycamore  and  Moline  chains,  for  instance,, 
when  once  begun  should  be  pushed  forward  to  completion  at  once,  so  as  not  to 
necessitate  the  expense  of  coffer-dams  twice  in  the  same  place.  The  balance  to 
be  appropriated  and  used  in  removing  those  points  of  the  least  difficulty  and 
during  the  succeeding  low- water  season. 

Very  respectfully,  your  obedient  servant, 

PETER  0.  HAINS, 
Captain  of  Engineers,  Brevet  Lieut,  Colonel  U,  S.  A. 
Brevet  Major  General  J.  H.  Wilson,  U.  S.  A., 

Lieut.  Colonel  35th  Infantry,  in  charge  of  the 

Des  Moines  and  Rock  Island  rapids  improvement. 


Proceedifigs  of  a  hoard  of  engineers  convened  at  the  United  States  engineers* 
office,  at  Davenport^  Iowa,  on  the  l^th  day  of  December,  1866,  tn  obedience 
to  the  accompanying  order, 

U.  S.  Enuinbbbs'  Office, 
Des  Moines  and  Rock  Island  Rapids  Improvement 
AND  Illinois  and  Rock  River  Surveys, 

Davenport,  Iowa,  December  19,  1866. 
At  the  request  of  Brevet  Lieutenant  Colonel  P.  C.  Hains,  captain  of  engi- 
neers, in  charge  of  the  Rock  Island  rapids  survey,  a  board  of  engineers  will 
convene  at  this  office,  at  7  p.  m.  to-day,  for  the  purpose  of  considering  and 
recommending  a  plan  of  improvement  for  the  above-mentioned  rapids. 

Detail  for  the  board. — 1.  Brevet  Lieutenant  Colonel  P.  0.  Mains,  capt^n 
of  engineers ;  2.  Mr.  James  Worrall,  civil  engineer,  assistant ;  3.  Mr.  D.  0. 
Jenn^,  civil  engineer,  assistant ;  4.  Mr.  W.  F.  Shunk,  civil  engineer,  assistant, 
who  will  act  as  recorder. 

J.  H.  WILSON, 
Lieutenant  Colonel  35th  Infantry,  Brevet  Major  General  U,  S.  A, 
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The  board  met  in  parsaance  of  the  above  order,  and  having  carefully  inves- 
tigated the  advantages  and  disadvantages  of  the  various  plans  proposed  for  the 
improvement  of  the  Rock  Island  rapids,  recommend  the  following  : 

1.  That  the  present  steamboat  channel  be  enlarged,  by  excavation,  to  a  mini- 
mum width  of  200  feet,  and  a  navigable  depth  of  four  feet  at  the  time  of  low 
water,  which  is  somewhat  greater  than  the  ruling  depth  in  the  river  north  and 
south  of  the  rapids  during  that  season. 

This  recommendation  is  made  in  view  of  the  economical  execution  of  the 
work  and  the  present  demands  of  commerce. 

Should  the  ultimate  interests  of  commerce  demand  a  greater  depth  than  four 
feet,  as  it  would  in  case  a  greater  depth  could  be  obtained  above  and  below  these 
rapids,  the  plan  of  an  independent  canal  and  locks  without  dams  would  then 
b€»t  promote  that  interest,  the  practical  result  of  such  a  plan  being  beyond  ques- 
tion. 

2.  That  the  excavated  material  be  so  deposited  in  the  river  bed  as  to  check 
cross-currents  and  confine  the  volume  of  water  as  far  as  practicable  to  the  new 
channel. 

3.  That  coffer-dams  be  used  in  carrying  on  the  work,  more  particularly,  how- 
ever, at  Moline  and  CampbelPs  chains.  From  the  best  information  we  can  ob- 
tain they  can  be  put  in  by  the  first  of  September,  the  period  of  low  water  be- 
ginning about  this  time,  leaving  at  least  three  and  a  half  months  for  taking  out  the 
material ;  but  as  the  work  is  to  be  done  by  contract,  the  mode  of  operation  may 
be  left,  to  a  great  extent,  to  the  contractor. 

4.  That  the  work  should  not  be  entered  upon  until  an  appropriation  be  made 
which  will  cover  its  estimated  cost,  experience  having  shown  that  small  consecu- 
tive appropriations,  in  such  cases,  augment  the  ultimate  expense  beyond  all  rea- 
sonable calculation  and  are  virtually  thrown  away  in  mere  preparation. 

5.  That  the  improvement  which  has  been  proposed  by  means  of  locks  and 
dams  across  the  river  is  inadmissible.  It  would  erect  an  obstruction  permanent 
throughout  the  year,  whereas  at  high  and  ordinary  stages  no  hindrance  to  navi- 
gation now  exists. 

PETER  0.  HAINS, 
Captain  Engineers,  Brevet  Lieut.  Col.  U.  S.  A, 
JAMES  WORRALL, 

Civil  Engineer. 
DANIEL  C.  JENNE, 

Civil  Engineer. 
W.  F.  SHUNK, 

CivU  Engineer. 


GBNBRAL  REMARKS  UPON  THE  NECESSITY  OP  IMPROVING  THE  UPPER  AND  LOW- 
ER RAPIDS,  BASED  UPON  STATISTICAL  AND  COMMERCIAL  DATA  OBTAINED  FROM 
OFFICIAL  DOCUMENTS  AND  OTHER   SOURCES. 

The  five  States,  Illinois,  Missouri,  Wisconsin,  Iowa,  and  Minnesota,  bordering 
on  the  Mississippi  river  are  agricultural  States,  the  great  staples  of  which  consist 
of  wheat,  com,  beef,  and  pork.  They  annually  furnish  from  one-third  to  one-half 
of  all  the  produce  grown  in  the  United  States,  viz  :  Wheat,  66,105,786  bushels, 
or  about  one-half  the  entire  crop ;  corn,  244,986.768  bushels,  or  about  one-half 
the  entire  crop ;  cattle,  2,526,979  head,  or  about  one-third  the  entire  crop ;  hogs, 
4,896,506  head,  or  about  one-third  of  the  entire  crop  ;  or,  in  value,  $677,560,204. 
Add  to  this  the  value  of  the  mining,  manufacturing,  and  mechanical  products 
of  these  States,  valued  at  $204,150,000,  and  we  have  a  total  of  $881,710,204. 

In  the  years  1861-62-63  the  average  yearly  tonnage  of  all  American  ves- 
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sels  engaged  in  trans-oceanic  commerce,  and  entering  the  ports  of  the  tJnited 
States,  was  2,564,252  tons,  and  the  average  tonnage  of  all  the  vessels  of  the 
various  countries  engaged  in  oceanic  commerce,  and  entering  the  ports  of  the 
United  States,  was  5,341,867  tons.  Now  the  three  staples  contrihuted  by  the 
five  upper  Mississippi  river  States  just  mentioned,  to  our  exports,  were  equiva- 
lent to  1,315,000  tons  annually.  They  therefore  not  only  contributed  one-third 
in  value  to  our  entire  exports,  but  gave  employment  nppn  the  ocean  to  more 
than  one-half  of  our  entire  American  tonnage,  which  was  equivalent  to  one- 
fourth  of  all  the  tonnage  of  all  our  trans-oceanic  commerce. 

New  York  city  is  the  controlling  market  for  the  States,  and  the  value  of  the 
surplus  products  of  the  different  sections  are  practically  regulated  by  the  market 
value  of  those  products  in  New  York.  Accordingly,  we  usually  find  the  price 
of  wheat,  com,  or  pork  at  any  particular  place  to  be  the  respective  price  of  those 
articles  at  that  time  in  New  York,  less  the  cost  of  transportation  thither.  It  is 
the  cost  of  transportation  that  absorbs  the  profit  on  the  produce. 

There  are  but  two  convenient  routes  of  water  transportation  to  New  York, 
one  from  St.  Paul  by  way  of  the  great  lakes  and  the  New  York  canals,  the  other 
by  way  of  St.  Louis  and  New  Orleans.  The  latter  route  is  materially  affected 
by  the  upper  and  lower  r^ds.  Losses  by  detention  and  accidents  on  the  lower 
rapids  alone  are  estimated  at  $500,000  yearly,  and  to  cover  extra  hazard  by 
these  obstructions  an  additional  insurance  of  thirty  to  fifty  per  cent  of  the 
usual  rates  is  asked. 

If  it  were  not  for  these  obstructions,  transportation  by  way  of  the  Mis- 
sissippi would  be  decidedly  the  cheaper,  as  appears  from  the  following  table  : 

The  shipment  of  a  bushel  of  wheat  from  St.  Paul  to  New  York  costs  : 

Via  Chicago : 

Freight  from  St.  Paul  to  Chicago $0  32 

Transfer  at  Chicago 2 

Freight  to  Buffalo,  New  York 10 

Transfer  at  Buffalo 2 

Freight  from  Buffalo  to  New  York 24 

70 

Via  St.  Louis  with  the  rapids  improved : 

Freight  from  St  Paul  to  St.  Louis 80  15 

Transfer  at  St.  Louis 3 

Freight  from  St.  Louis  to  New  Orleans 12J 

Transfer  at  New  Orleans ^ 2j 

Freight  from  New  Orleans  to  New  York 20 

Extra  insurance 2 

55 

being  a  saving  of  at  least  fifteen  cents  per  bushel  in  favor  of  the  latter  route, 
and  giving  to  the  produce  the  benefit  of  it,  as  well  as  a  choice  of  markets. 

The  upper  Mississippi  valley  in  particular  finds  in  the  Mississippi  river  its 
only  natural  outlet  for  commerce,  and,  in  spite  of  the  present  obstructions,  em- 
ploys a  large  amount  of  tonnage,  as  shown  hereafter ;  and  as  this  river  is  the  only 
highway  which  is  perfectly  free  to  all  classes  of  commerce  and  every  species  of 
craft,  its  improvement  is  a  matter  of  interest  to  every  citizen  who  lives  in  the 
region  bordering  upon  it  or  its  tributaries. 

From  official  statistics  it  appears  that  of  all  the  flour,  wheat,  com,  oats,  barley, 
hay,  hemp,  tobacco,  and  pork  (valued  at  8235,873,878)  which  found  a  market  at 
St.  Louis  during  the  year  1865,  nearly  seven-tenths  were  received  from  the 
upper  Mississippi  States,  by  the  river,  and  only  one-sixth  came  from  other  sources. 
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Mr.  Howard,  the  collector  of  that  port,  states  oflScially  that  $780,706  97 
were  collected  bj  him  for  duties  on  imports  during  the  fiscal  year  ending  Sep- 
tember 30,  1866. 

It  is  ftirther  stated  by  Mr.  Egbert  Dodge  in  his  report  to  the  board  of  direct- 
ors of  tlie  Union  Merchants'  Exchange,  St.  Louis,  that  important  diversions 
from  the  river  are  made  at  La  Crosse,  Prairie  du  Ghien,  Dunleith,  and  Rock 
Island,  amounting  in  the  shipments  of  flour,  corn,  barley,  oats,  hay,  and  cattle, 
to  the  east  by  rail,  to  eight-tenths  of  the  entire  surplus  of  the  region;  while  the 
shipment  by  the  river  south,  comprises  only  one-fifth.  The  chief  reasons  for 
this  deflection  are  the  existing  obstructions  at  Davenport  and  Keokuk,  though  it 
cannot  be  denied  that  other  important  laws  of  trade  are  exerting  their  influence 
in  the  same  directions. 

The  means  of  transportation,  as  steamboats,  barges,  &:c.,  are  corresponding  in 
extent  to  the  considerable  trade  of  the  upper  Mississippi  valley. 

From  a  statement  prepared  by  Mr.  James  F.  GriflGith,  secretary  of  the  North- 
em  Line  Packet  Company,  we  find  that  in  December,  1865,  there  were  910 
steamers,  with  an  aggregate  of  216,067.83  registered  tonnage,  and  valued  at 
124,556,600,  on  the  Mississippi  river  and  its  tributaries. 

Plying  on  the  upper  Mississippi  alone  there  were  304  steamers,  with  an 
aggregate  registered  capacity  of  96,296.86  tons  and  valued  at  $10,556,600. 

From  this  it  will  be  seen  that  the  upper  Mississippi  gives  employment  to  one- 
third  of  all  the  steamers  on  the  Mississippi  and  its  tributaries,  with  nearly  one- 
half  of  all  the  tonnage. 

This  statement  is  not  far  from  the  truth,  as  the  collector  of  the  port  of  St. 
Loois  alone  certifies  to  93,607.33  tons  in  steamers,  and  13,055.69  tons  in  flats, 
barges,  &c.,  or  a  total  of  106,663.02  tons  registered  during  the  fiscal  year  ending 
September  30,  1866. 

The  number  of  barges,  lighters,  and  similar  craft  used  as  auxiliaries  is  very 
lai^e,  but  the  enrolling  of  such  being  a  new  though  advisable  regulation,  the 
compilation  of  the  same  was  not  carried  out. 

The  importance  of  the  upper  Mississippi  is  likewise  shown  by  the  following 
data: 

In  1865  there  were  3,823  arrivals  of  steamers  in  St.  Louis,  with  a  capacity  of 
1,229,826  tons,  of  which  the  upper  Mississippi  valley  contributed  827,  with  a  ton- 
nage of  265,467  tons,  or  three-tenths  of  the  whole ;  and  of  2,953  departures,  there 
were  811,  or  three-tenths,  for  the  upper  Mississippi  ports. 

In  1 866  the  arrival  of  steamers  at  St.  Louis  was  2,972,  with  a  tonnage  of 
1,227,078  tons,  of  which  the  upper  Mississippi  contributed  917  arrivals,  with  a 
tonnage  of  377,804  tons,  or  four-tenths  of  all  arrivals.  The  total  of  departures 
from  St  Louis  was  3,066,  of  which  943,  or  three-tenths,  were  for  the  upper  Mis- 
siasippi  valley. 

In  1866  no  less  than  677  steamers  and  389  barges,  going  up  stream,  and  671 
steamers  and  365  barges,  going  down  stream,  passed  through  the  Rock  Island 
railroad  bridge. 

Besides  all  this  there  is  about  400,000,000  feet  of  lumber  annually  which  finds 
its  way  to  market  on  the  Mississippi.  Not  less  than  two  per  cent,  is  added  to 
the  price  of  lumber  on  account  of  dangers  and  delays  in  passing  the  obstructions 
at  the  rapids. 

Contemplating  the  immense  trade  of  the  upper  Mississippi  valley,  through  its 
natural  channel,  the  Mississippi  river,  we  must  come  to  the  conclusion  that  the 
obstructions  at  Keokuk  and  Davenport  are  the  great  drawback  of  the  growing 
States  bordering  on  the  river,  and  that  the  dampging  influence  of  those  rapids 
mu^t  necessarily  increase  with  the  constantly  increasing  population. 

To  represent  the  necessity  of  the  proposed  improvement  in  dollars  and  cents 
is,  from  the  nature  of  the  problem,  simply  impossible,  but  it  is  believed  that  suf- 
ficient statistics  are  embodied  herein  to  show  that  the  work  is  national  and  not 
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local  or  sectional.  A  simple  calculation  will  show  that  the  improvement  of  the 
rapids  of  the  Mississippi  will  decrease  the  cost  of  transportation,  hy  increasing 
competition  between  the  carriers ;  thus  adding  greatly  to  the  wealth  of  the  entire 
northwest,  and  removing  an  oppressive  tax  from  the  eastern  consumers  of  its  pro- 
ducts. Every  farmer,  manufacturer,  and  mechanic  who  depends  upon  the  Mis- 
sissippi river  for  the  transportation  of  his  produce  to  market,  or  who  consumes 
a  single  article  of  foreign  growth  or  manufacture,  will  get  more  for  what  he  sella 
and  give  less  for  what  he  buys,  when  the  navigation  of  the  river  shall  have  been 
made  safe,  easy,  and  economical.  This  being  true,  the  people  of  the  eastern 
States  are  nearly  as  deeply  concerned  in  these  improvements  as  those  of  the 
western.  The  Mississippi  river  is  a  great  national  nigh  way,  which  cannot  be- 
come the  exclusive  property  of  any  chartered  company,  and  therefore  it  must 
forever  remain  free  to  all  classes  of  commerce  and  all  species  of  craft. 

The  dangerous  places  of  the  sea-coast  are  marked  by  light-houses,  and  pro- 
vided with  harbors  of  refuge  at  the  national  expense,  for  the  benefit  of  commerce 
not  exclusively  our  own.  It  seems,  then,  no  more  than  justice  that  the  general 
government  should  authorize  and  provide  the  means  for  the  improvement  of  a 
river  in  which  our  own  people  are  exclusively  interested,  and  in  the  navigation 
of  which  nearly  every  material  interest  of  the  entire  country  is  intimately  con- 
cerned. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

J.  H.  WILSON, 
Lieut.  Colonel  35th  Infantry,  Bvt,  Maj,  Gen.  U.  S.  A. 

Brevet  Major  General  A.  A.  Humphrbys, 

Chief  Engineer  U.  S.  Armyt  Washington,  D.  C. 


A. 

Estimate  of  the  cost  of  constructing  7.6  miles  of  canal  from  Nashville  to  Keo- 
kukt  for  the  improvement  of  the  Des  Moines  rapids. 

For  a  canal  300  feet  wido  and  six  feet  deep,  inclading  the  necessary  protection  walls  : 

Grubbing  and  clearing $3,000 

li  miles  of  bailing  and  draining,  including  coffer  dams,  at|30,000 45,Q0O 

304,000  cubic  yards  excavation  of  rock,  at  $2 608,000 

437,000  cubic  yards  excavation  of  earth,  at40  cents 174,800 

674,000  cubic  yards  embankment,  at50  cents 337,000 

400,000  cubic  yards  embankment  haaled  from  excavation,  at  25  cents 100, 000 

10,000  cubic  yards  lining,  at60  cents 6,000 

50,000  cubic  yards  puddling,  at25  cents 12,500 

143,000  cubic  yards  loose  stones  and  riprap  wall,  at  $1  50 214, 500 

200,000  cubic  yards  riprap  wall,  made  from  rock  excavation,  at  75  cents 150, 000 

1,000  cubic  yards  slope  and  pavement  wall,  at$2 2,000 

5,000  cubic  yards  vertical  wall  laid  in  hydraulic  cement,  at  $5 25, 000 

3,170  cubic  yards  vertical  wall  laid  dry,  at$4 12,660 

3  miles  changing  line  of  railroad,  at^,000 24,000 

3  miles  changing  line  of  public  road,  at  $1,000 3, 000 

Total 1,717,480 

For  a  canal  300  feet  wide  in  embankment,  200  feet  wide  in  excavation,  and  six  feet  deep : 

Grubbing  and  clearing $3,000 

1  i  miles  hailing  and  draining,  including  coffer  dams,  at  $30, 000 45, 000 

200,000  cubic  yards  excavation  of  rock,  at$2 400,000 

300,000  cubic  yards  excavation  of  earth,  at40  cents 120,000 

674,000  cubic  yards  embankment,  at  50  cents ^ ^7, 000 

400,000  cubic  yards  embankment  hauled  from  excavation,  at  25  cents 100, 000 

10,000  cubic  yards  lining,  at60  cents 6,000 

50,000  cubic  yards  puddling  earth,  at 25  cents 12,500 
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14:i,000  cubic  yards  loo-se  sfcouo  and  riprap  wall,  at  $1  50 $214, 500 

200,000  cubic  yards  riprap  wall  made  from  excavalion,  at  75  cents 150, 000 

1,000  cubic  yards  slope  and  pavement  wall,  at$2 2, 000 

5,000  cubic  yards  vertical  wall  laid  in  hydraulic  cement,  at  $5 25, 000 

3,170cubic  yards  vertical  wall  laid  dry,  at  $4 12,680 

3  miles  changing  line  of  railroad,  at|^,000 24,000 

3  miles  changing  line  of  public  road,  at  $1,000 3,000 

Total 1,454,680 

Ettimate  of  the  coat  of  constructing  the  lower  lock,  of  10^  feet  Uft,  for  the  im- 
provement of  the  Des  Moines  rapids. 

Grubbing  and  clearing $100 

Bailing  and  draining,  including  expenses  of  coffer  dams 40, 000 

10, 860  cubic  yards  of  excavation  of  rock,  ai  $3 32, 580 

1, 000  cubic  yards  of  excavation  of  earth,  at  60  cents 600 

60,000  cubic  yards  of  embankment,  at  50  cents 30, 000 

5,000  cubic  yards  lining,  at  75  cents 3.750 

10.000  cubic  yards  puddling  earth,  at30  cents 3,000 

1,000  cubic  yards  slope  wall  and  pavement,  at$2 2,000 

1,000  cubic  yards  loose  stone,  at|]  50 1, 500 

5,000  cubic  y wds  vertical  wall  in  hydraulic  cement,  at  $6 30, 000 

550  cubic  yards  vertical  wall  laid  dry,  at  $4  50 2, 475 

13,256  cubic-yards  masonry  in  lock  walls,  at  $13 172, 328 

500  cubic  yards  concrete  masonry,  at  $6 3, 000 

127,200  feet,  board  measure,  white  oak  lumber  and  planks,  at$100  per  M 12,720 

60,000  feet,  board  measure,  white  pine  lumber  and  plank,  at  $60  per  M 3, 600 

109,000  pounds  wrought  iron,  at  18  cents 19, 638 

42,000  pounds  cast  iron,  at  12  cents 5,064 

5.000  pounds  spikes  and  nails,  at  12  cents 600 

160  lineal  foet  snubbing  posts,  at$] 160 

Sulphur  and  sand  cement  for  irons  let  into  masonry 500 

Painting  upper  part  of  lock  gates 150 

130  lineal  feet  superstructure  for  draw  bridge,  at  $50 6, 500 

Fixtures  for  opening  and'closing  gates 1, 000 

Total 371,265 


Ettimate  of  the  cost  of  constructing  middle  lock,  Sfeet  lift,  for  the  improvement 
of  the  Des  Moines  rapids. 

Grabbing  and  clearing $300 

Bailing  and  draining,  including  expenses  of  coffer  dams 10, 000 

19,300  cubic  yards  excavation  of  rock,  at  $2  50 48,250 

19,200  cubic  yards  excavation  of  earth,  at  50  cents 9, 600 

12,000  cubic  yards  embankment,  at  60  cents 6, 000 

4,000  cubic  yards  lining,  at  75  cents 3, 000 

8,000  cubic  yards  puddling  earth,  at  30  cents 2, 400 

500  cubic  yards  slope  wall  and  pavement,  at  $2 1,000 

800  cubic  yards  loose  stone,  at  $1  50 1 ,  200 

2,500  cubic  yards  vertical  wall  in  hydraulic  cement,  at  $6 15, 000 

300  cubic  yards  vertical  wall,  laid  dry,  at  $4  50 1,350 

8,652  cubic  yards  masonry  inlojk  walls,  at  $13 112,476 

300  cubic  yards  concrete  masonry,  at  $6 1 ,  800 

64,000  feet,  board  measure,  white  oak  lumber  and  plank,  at  $100  per  M 6, 400 

42,000  feet,  board  measure,  white  pine,  at  $60  per  M 2, 520 

64,300  pounds  wrought  iron,  at  18  cents 11,574 

27,500  pounds  cast  iron,  at  12  cents 3,300 

4,000  pounds  spikes  and  nails,  at  12  cents 480 

160  lineal  feet  snubbing  posts,  at  $1 160 

Salphur  and  sand  cement  for  irons  let  into  masonry 500 

Pamting  upper  parts  of  gates 100 

130  lineal  feet  suijerstmcture  for  drawbridge,  at  50  cents 6, 500 

Fixtures  for  opening  and  closing  gates 1,000 

Total 244,910 
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Estimate  of  the  cost  of  eonstructiTtg  a  guard-lock  at  the  head  of  the  canal,  for 
the  improvement  of  Des  Moines  rapids. 

Grabbing  and  clearing $300 

Bailing  and  draining,  inclading  expenses  of  coffer-dam 13, 500 

19,300  cubic  yards  excavation  of  rock,  at  $2  50 48,250 

19,200  cubic  yards  excavation  of  earth,  at  50  cents 9,600 

12,000  cubic  yards  of  embankment,  at  50  cents 6, 000 

4,000  cubic  yards  of  lining,  at  75  cents 3, 000 

8,000  cubic  yards  of  puddling  earth,  at  30  cents 2, 400 

800  cubic  yards  of  slope  walland  pavement,  at  $2 1, 600 

1,000  cubic  yards  of  loose  stone,  at  $1  50 1,500 

1,500  cubic  yards  of  vertical  wall  laid  in  hydraulic  cement,  at  $6 9, 000 

400  cubic  yards  of  vertical  wall,  laid  dry,  at  ^4  50 1,800 

8,586  cubic  yards  of  masonry  in  lock  walls,  at  $13 111,618 

400  cubic  yards  of  concrete  masonry,  at  $6 2, 400 

74,000  feet,  board  measure,  of  white  oak  timber  and  plank,  at  $100  per  M 7,400 

9,000  feet,  board  measure,  of  white  pine  timber  at  $60  per  M 540 

68,300  pounds  of  wrought  iron,  at  18  cents 12,294 

24.000  pounds  of  cast  iron,  at  12  cents 2,880 

4,000  pounds  of  spikes  and  nails,  at  12  cents 480 

160  lineal  feet  snubbing  posts,  at$l 160 

Sulphur  and  sand  cement  for  irons  let  into  masonry 500 

Painting  upper  parts  of  gates 100 

130  lineal  feet  superstructure  for  drawbridge,  at  50  cents 6, 500 

Fixtures  for  opening  and  closing  gates '  1,000 

Total 242,822 

Estimate  of  the  cost  of  excavating  a  channel  and  constructing  a  pier  at  the 
Upper  chain,  near  Montrose  island,  for  the  improvement  of  Des  Moines 
rapids. 

Channel  200  feet  wide  and  6  feet  deep : 
Bailing  and  draining,  including  the  expenses  of  constructing  and  removing 

cofferdams $130,000  00 

65,000  cubic  yards  of  rock  excavation,  at  $7 455,000  00 

Total  for  channel 585,000  00 

Construction  of  pier  from  foot  of  island : 

Bailing  and  draining $10,000  00 

1,208  cubic  yards  of  masonry  in  pier,  at  $10    12,080  00 

350  cubic  yards  coping  to  pier,  at  $20 7,000  00 

1 1 ,600  pounds  wrought  iron  dowels  and  clamps,  at  15  cents 1, 740  00 

667  putting  dowel  clamps  into  masonry,  at  $3 2, 001  00 

667  putting  dowel  clamps  into  masonry,  at  ^ 1,334  00 

Totalforpier 34,155  00 

Total  for  channel  and  pier 619,155  00 

Channel  200  feet  wide  and  5  feet  deep : 

Bailing  and  draining,  including  coffer  dams $130,000  00 

42,500  cubic  yards  of  rock  excavation,  at  $7 297, 500  00 

Total  for  channel 427,500  00 

Add  for  pier  at  foot  of  island,  as  above 34, 155  00 

Total  for  channel  and  pier 461,655  00 

Difference  of  cost $157,500  00 
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B. 
GKOLOGV  OF  THB  DBS  MOINES  RAPIDS. 

The  rocks  exposed  along  the  Des  Moines  rapids  consist  of  seven  distinct 
groups,  which,  although  subject  to  considerable  local  changes,  are  easily  distin- 
guished from  each  other.  Six  of  them  unquestionably  belong  to  the  carboniferous 
or  mountain  limestone  senes ;  the  seventh  or  highest,  I  think,  can  be  proven  to 
belong  to  the  coal  measures. 

I.  Cherty  limestone,  forty  feet  or  more  thick,  h  exposed  all  along  the  rapids 
on  both  shores,  and  forms  the  bed  of  the  river.  It  consists  of  thin  beds  of  hard 
gray  limestone  interstratified  with  bands  of  chert.  It  is  worthless  for  any  pur- 
pose except  for  forming  riprap  embankments. 

II.  The  Keokuk  limestone  proper,  twenty  feet  thick.  It  should  be  included 
in  limestone  I,  as  it  presents  all  its  characteristics,  only  some  of  the  layers  are 
locally  developed  into  considerable  thickness  and  furnish  valuable  building  stone. 
It  has  been  extensively  quarried  near  Nauvoo  and  Keokuk.  The  following  is  a 
description  of  the  "temple  quarry,"  near  Nauvoo,  where  this  group  attains  its 
fullest  development. 

The  lowest  bed,  resting  directly  on  the  cherty  limestone,  is  a  solid  layer  of 
two  feet  four  inches  thick,  very  hard  and  compact,  light  gray,  semi-crystalline, 
without  any  chert  or  spur,  and  contains  but  few  fossils.  This  is  a  very  durable 
and  beautiful  rock.  Separated  from  this  by  two  feet  four  inches  of  shaly  lime- 
stone and  marl,  is  another  good  bed  of  limestone  three  feet  two  inches  thick,  in 
two  layers,  similar  to  the  lower  one,  but  rather  inferior  on  ticcount  of  a  greater 
number  of  fossils,  especially  orthisimas,  which  tend  to  laminate  the  rock.  Above 
this,  separated  by  two  feet  of  shaly  limestone,  is  a  bed  of  dark  gray  limestone, 
four  feet  two  inches  thick,  in  five  layers,  very  hard,  regularly  bedded,  and  well 
adapted  for  all  purposes  where  no  considerable  thickness  is  required.  It  would 
make  splendid  caps  and  sills. 

Similar  quarries  have  been  opened  at  and  near  Keokuk,  and  it  would  be  easy 
to  point  out  localities  between  the  two  places  where  the  same  quality  of  rock 
could  be  obtained.  But  none  of  these  layers  are  permanent,  they  thin  out  or 
change  into  ehaly  and  chert  limestone,  and  can  only  be  relied  on  for  a  limited 
space.  In  the  Keokuk  quarries  the  finest  blocks  are  frequently  spoiled  by  cav- 
ities containing  calcito  and  beautiful  crystals  of  zincblende. 

III.  This  is  the  well-known  **geode  bed"  about  fifty  feet  thick,  consisting  of 
marls,  clays,  and  irregular  patches  of  thin  bedded  buff  limestone.     It  will  furnish 
a  very  good,  abundant,  and^easily  accessible  material  for  embankments,  but  is 
otherwise  perfectly  useless. 

IV.  There  are  seventeen  feet  of  arcnacf  ons  rock,  changing  from  ferruginous 
or  micaceous  sandstone  to  arenaceous  limestone,  in  some  instances  of  an  oolitic 
structure.  It  decomposes  i:eadily,  for  which  reason  it  is  observed  in  but  few 
localities.     Quite  worthless  for  any  economical  purpose. 

V.  Magnesian  limestone,  ten  to  twelve  feet  thick,  usually  heavily  bedded,  of 
rather  coarse  texture,  dark  buff,  and  not  so  pleasing  in  appearance  as  that  of 
Joliet ;  but  it  is  a  most  excellent  building  rock,  obtainable  in  any  required  di- 
mensions. One  detached  block,  solid  without  fissures,  measured  twelve  by  ten 
feet  and  six  feet  high.  It  breaks  in  square  blocks,  requiring  but  little  trimming. 
Many  years  ago  this  rock  was  quarried,  above  Larvey*s  creek,  for  the  Illinois 
internal  improvements,  and  thousands  of  tons  of  the  finest  dimension  rock  are 
now  lying,  already  quarried,  along  the  slopes  of  the  bluff.  It  retains  the  sharpest 
edges  and  toolmarks,  and  is  in  every  way  the  best  rock  for  heavy  buildings  that 
I  saw  in  the  west. 

VI.  Breeciated  limestone  sixteen  feet  thick.     This  is  a  very  variable  bed,  usu- 
20  w ^Vol.ii 
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ally  consisting  of  a  very  purf,  fine  grained,  blue  limestone,  broken  up  into  small 
angular  masses  and  cemented  together  again  witli  fragments  of  chalcedony  and 
other  pebbles.  In  some  places  it  forms  a  bed  of  tine  grained  limestone  upwards 
of  a  foot  thick,  but  not  very  valuable  for  building  purposes.  It  furnishes,  how- 
ever, a  very  good  material  for  lime. 

VII.  Sandstone,  heavily  and  irregularly  beddid,  fifteen  feet  thick,  varying 
from  a  coarse,  hard,  ferruginous  stone  to  a  very  fine,  friable,  and  perfectly  pure 
white  sand.  It  overlies  the  brecciated  limestone  unconformably  ;  contains  stig- 
maria  and  charred  impressions  of  other  coal  plants ;  is  in  some  places  overlaid 
by  fireclay,  slates,  and  coal,  and  is,  therefore,  entirely  distinct  from  either  the 
ferruginous  sandstone  of  St.  Louis,  or  the  lower  sandstone  of  the  Chester  beds. 
I  think  it  clearly  belongs  to  the  coal  measures.  Some  portions  of  this  rock  would 
furnidh  very  good  building  material,  but  owing  to  its  irregular  bedding  and  vary- 
ing texture  it  would  hardly  pay  to  quarry  it. 

In  a  few  isolated  places  clay-shoals,  slates,  and  coal  have  been  found  above 
the  sandstone,  but  as  they  furnish  no  material  for  building  and  are  of  no  import- 
ance any  way,  I  paid  but  little  attention  to  them. 

H.  A.  ULFFERS, 
Civil  Engineer  Assistant. 


I,  Thomas  H.  Griffiths,  secretary  of  the  Northern  Line  Packet  Conppany, 
a  company  owning  a  large  amount  of  tonnage,  consisting  of  steamboats, 
barges,  and  lighters,  exclusively  engaged  in  the  transportation  of  freight  and 
passengers  from  St  Louis,  Mi:<souri.  to  St.  Paul,  Minnesota,  and  intermediate 
points  between  said  cities  on  the  Mississippi  river,  do  hereby  certify,  that  at 
low  stages  of  the  water  on  the  upper  Mississippi  river,  and  also  at  what  is  called 
medium  stages  of  the  water  on  said  river,  that  the  steamboats  owned  by  said 
Northern  Line  Pa<  ket  Company  have  to  lighten  the  freight  that  they  carry  at 
the  lower  or  Des  Moines  rapids  into  lighteis  used  for  that  purpose  exclusively, 
and  also  to  lighten  into  freight  cars  of  the  Keokuk,  Mt  Pleasant  and  Muscatine 
railroad,  from  Keokuk  to  Montrose,  on  the  up  stream  trips,  and  from  Montrose  to 
Keokuk,  on  the  down  stream  trips,  being  a  distaHce  of  about  twelve  miles,  Keo- 
kuk being  at  the  foot  of  said  rapids,  and  Montrose  be  ng  immediately  at  the 
head,  and  that  the  cost  of  said  lightering  is  cousiderable ;  and  also  that  the 
steamboats  with  their  full  crews  are  necessarily  detained  there  while  transporting 
their  freight  into  lighters  and  railroad  cars,  and  after  passing  the  rapids  in 
transferring  the  same  back  to  the  steamboats,  causing  the  company  thereby  a 
heavy  expense. 

That  the  deponent's  position  of  secretary  of  said  Northern  Line  Packet  Com- 
pany gives  him  free  access  to  all  the  accounts  of  the  said  steamboats  so  em- 
ployed, ai^d  it  Is  his  duty  to  examine  the  accounts  of  th**  steamboats  so  employed, 
and  from  examinations  of  said  accounts,  and  comparing  and  computin;!^  the 
same,  i'  is  the  deponent's  opinion,  to  the  best  of  his  knowledge  and  belief,  that 
the  said  expenses  actually  incurred,  caused  by  the  impediment  to  navigation  at 
the  Des  Moines  rapids,  per  trip,  for  each  steamboat,  will  not  average  less  than 
one  thousand  dollars  per  trip  for  the  entire  season  of  navigation,  meauing  when 
not  obstructed  by  ice,  counting  the  extra  labor  paid,  actual  expenses  paid,  for 
transporting  the  frei^htacross  or  around  (he  naid  rapids,  and  a  reasonable  estimate 
of  the  expenses  of  the  steamboats  while  engaged  in  transferring  the  freight,  and 
that  this  estimate  is  based  on  the  expenses  there  for  the  past  two  years  That 
during  the  year  186G  the  boats  owned  by  iho  company  made^  their  trips,  as  per 
list,  viz:  Steamboat  Minnesota,  21  trips;  steamboat  Muscatine,  20  trips;  steam- 
boat Sucker  State,  21  trips ;  steamboat  Hawkey e  ^tate,  14  trips ;  steamboat 
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Davenport,  22  trips  ;  steamboat  Barlington,  19  trips ;  steamboat  Pembina,  20 
trips;  steamboat  Canada,  18  trips:  steamboat  Savannab.  8  trips;  steamboat 
Reserve,  17  trips;  steamboat  Petrel,  16  trips;  steamboat  Little  Giant. 9  trips  ; 
steamboat  Bill  Henderson,  3  trips ;  steamboat  America,  3  trips  ;  making  in  all 
211  trips,  costing  on  an  average  of  $211,000  for  the  season  of  1866.  The  com- 
pany owns  and  maintains  for  this  exclusive  purpose  and  benefit  a  steam  tow- 
tioat  or  tug  and  seven  lighters,  for  use  at  the  rapids.  They  also  own  thirty- 
seven  barges,  which  are  used  in  transporting  freight,  as  before  mentioned,  be- 
tween Bt.  Louis  and  St.  Paul,  and  intermediate  points. 

That  deponent  has  served  as  secretary  of  the  Northern  Line  Packet  Company 
for  seven  years,  and  previous  to  which  he  was  a  practical  navigator,  as  master  of  a 
steamboat  for  twenty- three  years,  and  from  his  long  experience  in  the  freighting 
business,  and  acquaintance  with  this  particular  trade,  is  satisfied  that  the  com- 
merce of  said  nver  will  increase  rapidly,  and  should  the  rapids  be  improved,  as 
contemplated,  that  tiie  amount  would  be  doubled  in  a  year,  or  in  two  years,  at 
the  furthest,  after  said  improvement  is  made,  owing  to  the  more  rapid  and  certain 
transportation  of  freight,  and  that  it  would  be  reduced  very  largely  in  cost.    ' 

It  is  difficult  so  state  the  exact  delay  there  is  to  our  boats,  but  in  my  opinion 
it  will  average,  during  the  season,  a  delay  to  each  boat,  each  trip,  about  two 
^ays,  not  having  exact  data  to  make  the  estimate  ;  but  this  is  nearly  correct,  if 
not  quite  so. 

1  would  further  state  that  the  Northern  Line  Packet  Company  own  in  steam- 
boats, barges  and  lighters,  engaged  in  transportation  on  the  upper  Mississippi 
viver,  in  round  numbers,  about  ten  thousand  tons. 

THOMAS  H.  GRIFFITHS, 
Secretary  Northern  Line  Packet  Company. 

State  of  Missouri,  County  of  St.  Louis : 

On  this  8th  day  of  January,  A.  D.  1867,  before  me,  the  undersized,  notary 
public,  came  Thomas  H.  Griffiths,  secretary  of  the  Northern  Line  Packet  Com- 
pany, who  states  on  his  oath  that  the  within  affidavit  subscribed  by  him  in  my 
presence  bo  believes  to  be  true. 
(SBAL.]  \  C.  HEQUEMBODRG, 

Notary  Public. 
True  copy : 

J.  H.  WILSON. 
Lieut.  Col.  35th  Infantry  and  Brevet  Major  General  U.  S.  A. 


E2. 

Plan  for  the  improvement  of  the  Des  Moines  rapids  of  the  Mississippi  river ^  by 
means  of  a  lateral  canal  along  the  loioa  shore;  unanimously  adopted  by  the 
Board  of  Engineers,  May  13,  1867. 

Unitbd  States  Enginbkr's  Office, 

Davinporty  lowa^  May  13,  1867. 

Gbxbral  :  The  Board  of  Engineers  convened  by  Engineer  Orders  Nos.  18  and 
20,  March  22  and  March  26,  1867,  having  met  at  Keokuk,  Iowa,  on  the  15th  of 
April,  and  a«ijourned  to  this  place  on  the  3th  of  April,  beg  leave  to  submit  the 
following  conclusions  and  recommendations  in  regard  to  the  improvement  of 
Des  Moines  rapids  of  the  Mississippi  rive** : 

1.  After  a  careful  examination  and  consideration  of  all  the  plans,  profiles  and 
xiver  soundings,  and  of  the  calculations  and  views  of  the  engineer  and  his  assist- 
AntSt  ftQ  inspection  of  the  ground  on  both  sides  of  the  river,  from  a  point  above 
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Montrose  and  Nauvoo  to  a  point  opposite  the  month  of  the  Des  Moinee  river 
and  the  town  of  Wai'saw,  and  a  study  of  all  the  plans  proposed,  it  is  the  unani- 
mons  opinion  of  this  hoard  that  the  general  plan  of  a  canal  and  locks,  suhmitted 
to  the  engineer  department  by  Brevet  Major  General  J.  H.  Wilson,  dated  Jan- 
uary 1,  1867,  and  approved  by  Brevet  Major  General  A.  A.  Humphreys,  Chief 
of  Engineers  United  States  army,  in  his  report  of  Februasy  5,  1867,  to  the 
Secretary  of  War,  is  the  best  for  permanently  improving  the  navigation  of  the 
Des  Moines  rapids  of  the  Mississippi  river,  namely,  '*  a  canal  along  the  Iowa 
shore  from  a  point  near  the  present  site  of  the  Keokuk  indicator  at  the  city  of 
Keokuk,  to  a  point  just  below  the  village  of  Nashville,"  seven  and  six-tenths 
miles  long,  with  such  modifications  in  detail  as  are  hereinafter  specified. 

2.  That  taking  the  gauge  of  extreme  low  water  at  or  near  Montrose  as  a  guide, 
the  canal  bottom  at  the  upper  end  of  the  proposed  canal  at  Nashville  and 
the  level  of  the  tops  of  the  milrc-sills  at  the  guard-lock  should  ^e  fixed  at  five 
feet  below  such  low  water  at  the  guard-lock,  and  that  the  lower  mitre-sill  of 
the  outlet  lock  at  Keokuk  be  fixed  at  five  feet  below  the  low  water  of  1864, 
at  that  point,  as  referred  to  in  the  alternate  suggested  in  General  Wilson's 
report.  That  the  canal  and  the  middle  and  lower  locks  be  arranged  for 
eight  feet  depth  of  water  when  the  river  rises  above  extreme  low  water  three 
feet.  That  the  head  of  the  guard-locks  be  built  two  feet  above  the  high 
water  of  1851,  as  shown  in  the  plan  submitted  by  General  Wilson,  and  that 
the  chamber  and  lower  gate  be  built  high  enough  to  pass  boats  through  the 
lock  when  the  river  at  that  point  may  be  twelve  feet  above  low  water.  That 
the  size  of  the  lock  chambers  shall  remain  as  given  in  General  Wilson's  report, 
namely,  350  feet  between  the  quoins  and  80  feet  wide  at  the  top.  That  the 
thickness  of  the  lock  walls,  as  planned,  is  abundant  for  any  pressure  that  can 
come  against  them  ;  and  it  is  suggested^ that,  in  the  final  arrangements  of  the 
details,  the  engineer  in  charge  should  be  authorized  to  make  such  reduction  in 
thickness,  for  economy,  as  be  may  deem  safe.  That  the  reverse  gates  proposed 
at  the  outlet  lock  are  unnecessary,  and  may  be  economically  dispensed  with. 

3.  That  the  final  width  of  the  canal  be  established  at  not  less  than  300  feet 
throughout,  both  in  excavation  and  embankment ;  but  in  excavation  at  the  time 
of  construction  it  may  be  reduced  to  250  feet,  without  material  disicdvantage. 
That  the  top  of  the  embankment  be  fixed  at  two  feet  above  the  flood  of  1851, 
at  ten  feet  width,  with  side  slopes  not  less  than  1^  and  not  more  than  1^  base  to 
1  vertical,  as  the  engineer  in  charge  of  the  work  may  determine.  That,  if  it  is 
found  economical  in  the  progress  of  the  work,  the  thickness  of  the  ripraps  may 
be  reduced  from  the  thickness  suggested  in  the  plan  submitted  by  General  Wil- 
son, provided  that  it  be  not  less  than  two  feet,  and  that  the  ripraps,  or  slope  wall 
on  the  canal  side  of  the  embankment,  be  raised  only  to  the  height  of  twelve  feet 
above  canal  bottom,  or  four  feet  above  the  highest  water  in  the  canal ;  and  that 
the  residue  of  the  inside  slope  and  the  top  of  the  embankment,  being  above  all 
floods,  be  sowed  with  grass,  sodded,  or  covered  with  a  thin  coating  of  stone,  as 
the  engineer  in  charge  may  determine. 

4.  In  the  report  of  General  Wilson,  respecting  the  improvement  of  the  chan- 
nel above  Nashville,  provision  is  made  for  the  excavation  of  a  considerable  quan- 
tity of  rock  under  water.  It  is  recommended  that  the  engineer  in  charge  be  au- 
thorized carefully  to  investigate  this  part  of  the  stream,  with  a  view  of  an  arti- 
ficial increase  of  the  depth  of  the  water  above  the  guard* lock,  and  with  a  view, 
also,  of  dispensing  with  such  portion  of  said  rock  excavation  under  water  as 
may  be  found  practicable — the  final  arrangement  to  be  determined  by  him,  sub- 
ject to  the  approval  of  the  engineer  department. 

5.  If  the  general  plan  of  the  canal,  with  modifications  as  herein  recommended, 
should  meet  the  approval  of  the  Secretary  of  War,  if  is  respectfully  suggested 
that  all  the  details  and  matters  not  specifically  fixed  in  this  report  may  be  left 


Digitized  by  VjOOQIC 


REPOET  OP  THE  SECRETARY  OP  WAR.  309 

to  be  arranged  by  the  engineer  in  chaise  upon  eorvej,  reports,  &c.,  approved 
hj  the  engineer  department. 

6.  Estimate  for  a  canal  300  feet  wide  in  embankment,  250  feet  wide  in  exca- 
vation, with  two  lift-locks  and  one  guard-lock,  with  embankments  ten  feet  wide 
on  top ;  locks  350  feet  long  from  quoin  to  quoin,  80  feet  wide  on  top,  between 
Keokuk  and  Nashville,  seven  and  six- tenths  miles. 

Grubbing  and  clearing S3,  000 

Bailing  and  draining -. 45,  000 

125,000  cubic  yards  rock  excavation,  at  $2 250,  000 

330,000  cubic  yards  earth  excavation,  at  40  cents 132,  000 

200,000  cubic  yards  embankment  hauled  from  excavation,  at  25 

cents.., 50,000 

1,069,000  cubic  yards  earth  embankments,  at  50  cents 534,  500 

40,000  cubic  yards  puddling,  at  25  cents 10,  000 

120,000  cubic  yards   ripraps,  made  from  rock  excavation,  at   75 

cents 90,  000 

150,000  cubic  yards  ripraps,  at  $1  50 225,  000 

1,  339,  500 

Lower  lock 346,  407 

Middle  lock 222,  552 

Guard-lock 220,  464 

2,  128, 923 

Three  miles  changing  line  of  railroad 24,  000 

Three  miles  changing  line  of  public  road 3,  000 

Total  for  7j%  miles 2,  155,  923 

Add  for  work  between  Nashville  and  Montrose,  to  make  a  channel 

300  feet  wide  and  5  feet  deep 475,  653 

Total 2,  631,  576 


The  above  sum  is  believed  to  be  ample  to  cover  contingencies  and  complete 
a  perfect  navigation  over  the  whole  length  of  the  rapids. 

7.  That  the  work  necessary  to  carry  into  effect  the  plan  herein  recommended 
should  be  put  under  contract  between  Keokuk  and  Nashville  without  delay,  and 
pushed  vigorously  to  completion,  so  that  the  improvement  of  the  rapids  may  be 
made  available  for  commerce  and  navigation  as  soon  as  possible. 

8.  The  important  question  submitted  to  the  board  has  occupied  their  undi- 
vided attention  for  several  weeks,  during  which  numerous  points  of  interest  have 
been  discussed  and  many  views  presented  and  considered.  Some  time  must 
elapse  before  a  complete  report  can  be  drawn  up  embodying  the  views  and 
opinions  of  the  board  upon  the  several  plans  which  have  been  considered  ;  mean- 
while pressing  business  demands  the  immediate  personal  attention  of  the  mem- 
bers of  the  board  at  their  respective  headquarters.  Under  these  circumstances 
it  is  the  opinion  of  the  board  that  they  will  best  subserve  the  public  interest 
by  adjourning,  to  meet  again  at  this  place,  on  the  call  of  the  president  of  the 
board,  for  the  purpose  of  adopting  the  final  report  of  proceedings.  During  this 
interval  it  is  understood  that  General  Wilson,  the  member  in  charge  of  the  work, 
will  cause  to  be  prepared  a  map  on  a  small  scale  for  convenient  reference,  show- 
ing the  ground,  river  bed,  and  sach  lines  as  wil)  aidT in  exhibiting  and  explaining 
the  plans  of  improvement  which  have  been  investigated,  with  the  location  of  the 
eanal  ou  the  Iowa  side,  tlie  profiles  representing  the  canal  levels  and  locks,  the 
excavations,  and  the  top  of  Che  embankments  two  feet  above  high  water  of  1851 ; 
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also  showing  the  line  of  low  water  of  1864,  and  the  line  of  high  water  of  ApriU 
1867 — being  a  copy,  on  a  reduced  scale,  of  the  maps,  charts,  and  profiles  already 
prepared  by  General  Wilson,  showing  the  modification  indicated  in  the  proceed- 
ings of  the  board.  • 
All  of  which  is  respectfully  submitted. 

J.  N.  MACOMB, 
Colonel  Engineers,  Brevet  Colonel  U.  S.  A, 
J.  H.  WILSON, 
Lieutenant  GoL  35th  Infantry,  Brev,  Maj  GcnU  U,  S.  A. 
G.  K.  WARREN, 
Major  Engineers.  Brevet  Major  General  U,  S.  A. 
W.  MILNOll  ROBERTS, 
Superintending  Engineer  Ohio  river  Imp.t  Civil  Engineer^ 
PETER  C.  MAINS. 
Captain  Engineers,  Brev.  Lt.  CoL  U.  S.  A^  Recorder. 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  Washingtony  J>.  C 


E3. 

Davenport,  Iowa,  July  20,  1867. 
General:  The  undersigned,  pursuant  to  your  instructions,  met  at  Keoknk, 
Iowa,  on  the  16th  of  April,  1867,  for  the  purpose  of  submitting  a  plan  of  im- 
provement for  the  Des  Moines  rapids  of  the  Mississippi  river,  under  the  fol- 
lowing orders  of  the  engineer  department  : 

[Engineer  Orders  No.  18.] 

^  Engineer  Department, 

Washington,  March  22,  1867. 

In  accordance  with  the  following  provision  of  the  "  act  making  appropriations 
for  the  repair,  preservation  and  completion  of  certain  public  works,  heretofore 
commenced  under  the  authority  of  law,  and  for  other  purposes,"  approved 
March  2,  1867,  viz:  For  improving  navigation  on  the  Mississippi  river  at  Des 
Moines,  or  lower  rapids,  according  to  such  plan  as  the  Secretary  of  War  shall, 
on  the  report  of  a  board  of  engineers,  approve,  five  hundred  thousand  dollars, 
($500,000.)  and,  by  authority  of  the  Secretary  of  War,  a  board  is  hereby  con- 
stituted for  the  purposes  herein  specified,  as  follows : 

Brevet  Briijadier  General  T»  J.  Cram,  colonel  engineers ;  Brevet  Colonel  J. 
N.  Macomb,  lieutenant  colonel  engineers  j  Brevet  Majpr  General  J.  H.  Wilson, 
lieutenant  colonel  35th  infantry ;  Brevet  Major  General  G.  K.  Warren,  major 
engineers ;  W.  Milnor  Roberts,  civil  engineer  Ohio  river  improvement. 

The  recorder  of  the  board  will  be  Brevet  Lieutenant  Colonel  P.  C.  Hains, 
captain  of  engineers. 

The  board  will  assemble  at  Keokuk,  Iowa,  on  the  first  Monday  of  April, 
1867,  or  as  soon  thereafter  as  practicable. 

The  subject  of  the  improvement  of  the  Mississippi  river  at  the  Des  Moines 
rapids  is  committed  to  the  board  without  restrictions. 

Upon»  the  call  of  ..the  board  Brevet  Major  General  J.  H.  Wilson,  the  officer 
in  charge  of  the  surveys  and  examination  of  the  Des  Moines  rapids,  will  lay 
before  it  all  the  information  l-elu^ing  thereto  that  has  been  collected  by  him,, 
embracing  reports,  plans,  estimates,  maps,  &c. 

Should  further  examinations  or  surveys  be  necessary  in  the  opinion  of  the 
board  in  order  tp  facilitate  the  investigations,  it  is  auihorizedtO'  have  them.made,i 
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provided  they  are  not  of  an  extended  cliiracter ;    the  necessity  for  such  as  are 
of  that  nature  will  be  reported  here  before  being  executed. 

Authority  is  given  to  the  board  to  collect  all  information  that  in  its  judgment 
may  be  necessary  to  the  proper  detenniiiatiij  i  of  the  quj.stions  involved. 

The  result  of  the  proceedings  of  the  bjard  will  be  transmitted  to  this  depirt- 
ment  at  as  early  a  day  as  practicable,  in  order  that  it  may  be  submitted  to  the 
Secretary  of  War  for  his  decision 

A.  A.  HUMPHREYS, 
Brig.  Gen,  and  Chirf  'Engineer^  M.aj.  Gen.  Volunteers, 


[Engineer  Orders  No.  20.] 

EnOINRBR   DbPAKTMBNT, 

Washington,  March  26,  1S67. 
The  board  of  engineers  constituted  by  Engineer  O.-der  No.  18,  dated  March 
22,  1867,  is  modified  s )  far  as  prescribes  the  day  of  assembling. 

The  day  of  the  meeting  of  the   board  is  postponed  until  Monday,  April  15, 
1867. 

A.  A.  HUMPHREYS, 
Brig.  Gen.  and  Chief  of  Engineers ^  Maj.  Gen.  Vols. 


[Telegram.  ] 

Washington,  D.  C,  April  17,  1S67. 
Colonel  J.  N.  Macomb,  United  States  Engineers  : 

The  board  will  prr)ceed  with  the  businuds  for  which  itWci'i  convened  upon  the 
arrival  of  General  Warren,  not  waiting  for  General  Cram. 

A.A.HUMPHREYS, 

Chief  of  Engineers, 

On  the  arrival  of  General  Warren  the  board  immediately  organized  and 
entered  upon  the  duties  assigned  to  it.  A  personal  examination  of  both  shores 
of  the  river,  from  Nauvoo  to  the  mouth  of  the  Des  Moines  river,  was  made  by 
the  board.  The  board  was  also  supplied  with  the  detailed  mips  made  by  Gen- 
eral Wilson  last  fall,  which  furnish  all  the  infurmition  necessary  for  a  thorough 
investigation  of  all  the  plans  of  improvement  that  have  been  proposed,  conse- 
quently the  board  did  not  find  it  necessary  to  make  any  further  surveys,  and 
having  considered  the  chamcter  of  the  facilities  and  accommodations  required 
by  commerce,  have  the  honor  to  submit  the  following  report : 

In  the  order  of  the  engineer  department,  the  "subject  of  the  improvement 
of  the  navigation  of  the  Mississippi  rivei*  at  the  Djs  Moines  rapids  is  committed 
to  it  without  restriction." 

The  board,  in  view  of  the  latitude  given  it  by  the  department,  has  carefully 
and  thoroughly  investigated  every  plan  of  improvement  that  has  been  proposed, 
or  could  be  applied,  to  remove  the  present  ditficulties,  aud  every  effort  has  been 
made  to  arrive  at  none  other  than  correct  conclusions.  The  conclusions  of  the 
board  have  already  been  made  known  in  their  preliminary  report  of  the  13th 
of  May. 

The  considerations  that  come  up  on  the  investigation  of  the  subject,  and  npon 
whrch  the  board  is  called  upon  t«)  mike  and  express  its  views,  will,  for  conve- 
nience, be  arranged  in  the  following  order : 

First,  ^Description  of  the  rapids,  comparison  of  the  surveys  made  at  diffei-ent 
times,  and  the  relation  between  the  stages  of  water  at  different  places  on  the 
rapids  and  above  and  below. 
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Second,  The  dimenBions  that  any  improvement  ehould  have  in  order  to  folly 
accommodate  the  requirements  of  navigation ;  and  in  case  locks  are  u^ed,  their 
plan,  size,  and  general  arrangement. 

Third.  Plan  of  improvement  of  the  natural  channel  of  the  river  by  widening 
and  deepening  it.    Estimate  of  its  probable  cost. 

Fourth.  Plan  of  improvements  by  means  of  dams  entirely  across  the  rivw, 
with  locks  for  steamboats,  and  chutes  for  rafts  and  flatboats.  Estimate  of  ito 
probable  cost. 

Fifth,  Plan  and  position  of  an  improvement  proposed  by  Mr.  G.  Edmunds,  jr., 
of  Illinois.     Estimate  of  its  probable  cost. 

Sixth.  Plan  and  poj»ition  of  an  improvement  by  means  of  an  excavated  shore 
channel  on  the  Iowa  side  from  Montrose  to  Keokuk.  Estimate  of  its  probable 
cost ;  also,  of  a  similar  improvement  on  the  Illinois  side,  from  Nauvoo  to  Hamilton. 

Seventh.  Plan  and  position  of  a  canal  improvement  on  the  Iowa  side.  Esti- 
mate of  its  probable  cost. 

Eighth,  Plan  and  position  of  a  canal  improvement  on  the  Illinois  side.  Eisti- 
mAte  of  its  probable  cost. 

Ninth.  Comparative  advantages  and  disadvantages  of  the  plan  of  a  canal  on 
the  Iowa  side  with  that  of  an  excavated  side  channel  on  the  Iowa  side,  and  also 
with  the  canal  on  the  Illinois  side.  Comparative  cost  of  each,  and  the  opinion 
of  the  board  as  to  which  is  tlie  preferable  plan. 

I. — Description  of  the  rapidsy  comparison  of  the  surveys  made  at  different  times, 
and  the  relation  between  the  stages  of  the  wnfer  at  different  places  on  the  rapids, 
and  on  the  bars  above  and  below. 

The  following  extract^,  descriptive  of  the  rapids,  are  taken  from  General 
Wilson's  report : 

"  The  Des  Moines  or  lower  rapids  are  situated  near  the  mouth  of  the  Des 
Moiues  river,  and  extend  from  Keokuk  to  Montrose,  a  distance  of  about  eleven 
miles.  During  the  low  water  season  they  interpose  a  serious  and  at  times  an 
absolutely  impassable  barrier  to  steamboat  navigation.  The  upper  Mississippi, 
from  St.  Paul  to  the  mouth  of  the  Missouri,  has,  during  the  lapse  of  the  more 
recent  geological  periods,  worn  for  itself  a  valley,  varying  from  one  to  fifteen 
miles  in  width  and  sunk  below  the  general  level  of  the  prairies  ou  either  side, 
from  one  hundred  and  fifty  to  three  hundred  feet.  In  many  places,  and  for 
much  of  the  distance,  this  valley  is  cut  through  strata  of  rock,  varying  in  thick- 
ness, hardness,  and  mineral  characteristics.  Without  discussing  the  agencies 
by  which  this  erosion,  so  dispioportionatc  to  the  present  powers  of  the  river, 
has  been  efiected,  the  Des  Moines  rapids  present  evidence  strongly  confirmatory 
of  changes  in  the  character  of  the  river  itself 

"General  Uumphreys,  in  his  report  upon  the  hydraulics  of  the  Mississippi 
river,  suggests  that  it  was  formerly  a  clear- water  river  like  the  Niagara,  fed  by 
a  fresh- water  lake  or  lakes  of  great  extent,  occupying  a  large  portion  of  what  is 
now  the  prairie  land  of  Illinois  and  Iowa,  and  that  its  transformation  from  a 
clear  into  a  muddy  stream  may  have  been  the  result  of  changes  which  have 
taken  place  in  its  basin.  In  support  of  this  theory,  he  refers  to  the  passage  of 
the  river  through  the  northeastern  extremity  of  the  Ozark  mountains  at  Grand 
Tower,  be^ow  St.  Louis,  where  the  water  has  cut  down  through  beds  of  rook 
upwards  of  three  hundred  feet  thick,  and  probably  drained  the  lake  just  men- 
tioned. 

"  Another  instance,  developed  by  the  survey  and  examination  of  my  assistant. 
Colonel  Ulfieis,  amounting  almost  to  a  proof,  can  be  found  at  tbe  head  of  the 
Des  Moines  rapids.  Just  below  Montrose  the  rocky  blufis  recede  at  light  an- 
gles from  the  river,  bearing  gradually  to  the  northward,  enclosing  a  considerable 
extent  of  country  above  and  to  the  westward,  which  was  once  evidently  the  bed 
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of  an  extensive  lake,  whose  outlet  was  at  the  rapids  and  whose  surface  was 
about  105  feet  above  the  present  low  water  level. 

"This  lake  basin  is  an  extensive  level  plain,  intersected  by  a  network  of 
sloughs,  its  lower  part  subject  to  annual  overflows,  and  covered  with  a  heavy- 
growth  of  willow,  maple,  hickory,  haw,  and  vines.  The  terraces  around  it  are 
well  developed  and  of  an  unvarying  height ;  its  upper  end,  and  in  part  its  western 
side,  are  limited  by  beds  of  loam  rising  150  feet  above  low  water  at  Fort  Madi- 
son, and  forming  the  entire  river  bluff  at  this  place.  How  far  this  loam  deposit 
extends  above  and  into  the  interior  of  Iowa  has  not  beeh  determined,  and  there- 
fore what  may  have  been  the  extent  of  the  lake  in  these  directions  cannot  be 
asserted. 

"  As  before  stated,  the  outlet  of  this  lake  was  at  the  present  head  of  the  lower 
rapids.  The  water  stored  up  there  by  their  ceaseless  action  for  ages,  assisted 
by  ice  and  other  geological  agencies,  gradually  eroded  for  themselves  a  channel 
at  least  a  mile  wide,  nearly  200  feet  below  the  level  of  the  prairies,  and  extend- 
ing through  limestone  rock  to  the  mouth  of  the  Des  Moines  river  and  beyond. 
This  erosive  action,  though  productive  of  such  remarkable  results,  has  not  been 
carried  sufficiently  far  to  render  the  river,  through  this  part  of  its  bed,  available 
and  safe  at  all  times  for  the  purposes  of  navigation.  From  Fort  Madison  to 
Montrose,  the  river  is  about  2,500  feet  wide,  and  sufficiently  deep ;  but  in  the 
rapids  its  bed  of  limestone  rock,  which  by  some  unknown  cause  seems  to  have 
been  hardened  to  a  greater  degree  than  the  corresponding  stratum  above  and 
below  the  rapids,  has  resisted  the  action  of  the  water,  while  its  sides  have  given 
way.  The  result  is  that  this  mass  of  rock  remains  there,  acting-  exactly  as  an 
artificial  dam  whose  upper  surface  slopes  about  twenty-two  feet  in  eleven  miles, 
and  conforms  very  nearly  to  the  plane  of  stratification  of  the  rock  through  which 
the  channel  is  cut.  The  bluffs  extend  along  the  banks  of  the  river  throughout 
the  length  of  the  rapids,  presenting  a  rock  escarpment  at  the  present  high-water 
mark,  with  a  sloping  gravel  beach  to  low  water,  and  also  another  escarpment  of 
rock  at  105  feet  above  the  present  water  level,  having,  likewise,  a  sloping  beach 
at  its  foot.  The  exposed  ledges  are  formed  hf  different  strata  in  the  different  lo- 
calities. At  some  places  they  are  brecciated  limestone,  (near  Montrose,)  in  others 
magnesian  limestone,  (above  Larey's  creek.)  and  in  others  the  coal  measure  sand- 
scone,  (below  Price's  Creek;)  but  notwithstanding  the  varying  hardness  of  the 
strata,  they  have  all  been  cut  through  equally  by  the  river  in  its  progress  from 
the  upper  beach,  just  mentioned,  down  to  the  one  at  the  present  low-water  level 
on  the  rapids.  About  sixty  feet  of  these  bluffs,  however,  consist  of  the  geode 
bed  lying  between  the  two  beaches  and  made  up  mostly  of  an  accumulation  of 
clay  and  marl,  easily  washed  away.  The  river,  forcing  its  way  through  these 
beds  of  stubborn  material,  must,  therefore,  have  gradually  receded  from  the  foot 
of  the  rapids,  like  the  Niagara  is  now  doing,  until  it  reached  its  present  condition ; 
uudonbtedly  the  process  of  smoothing  its  path  is  still  going  on,  although  in  an 
imperceptible  degree.  The  places  where  the  bluffs  recede  from  the  bank  at  the 
mouth  of  creeks  emptying  into  the  river,  there  are  two  terraces  beside  the  pres- 
ent river  bottom,  respectively  twenty-five  and  seventy-five  feet  above  present 
low  water. 

"  The  level  part  of  the  town  of  Nauvoo,  at  the  head  of  the  rapids  opposite 
Montrose,  is  built  upon  a  twenty-five  foot  terrace,  which  is  likewise  prominent 
around  the  edge  of  the  plain,  between  the  latter  place  and  Fort  Madison.  The 
seventy-five  foot  terrace  is  most  prominently  developed  near  Sandusky. 

"  The  total  depth  of  Des  Moines  rapids,  measure  along  the  Iowa  shore,  from 
Montrose  (old  Fort  Des  Moines)  to  the  St.  Louis  Packet  Company's landin*j,  at 
Keokuk,  (station  D  to  V,)  is  10.92  miles;  on  the  Illinois  side,  from  Nauvoo  to 
the  Hamilton  ferry  landing,  (station  23  ro  84,)  is  12.20  miles,  or  a  mean  of  11.56 
miles.  The  bed  of  these  rapids,  throughout  its  entire  length,  has  reached  a 
stratum  of  cherty  limestone,  belonging  to  the  Keokuk  group  of  the  carboniferous 
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series.  The  nature  of  this  rock,  consiating  as  it  does  of  thin  beds  of  limestoae, 
interRpereed  with  at  least  an  equal  amount  of  brittle  chert  or  horn  stone,  pre- 
cludes the  idea  that  the  different  *  reefs'  or  *  heads  of  chains'  might  ba  occasioned 
as  formerly  supposed,  by  a  succession  of  strata,  which,  in  their  outcrop,  would 
form  a  barrier  across  the  river.  The  deeper  parts  are  all  caused  by  erosion. 
originating  partly  from  the  strength  of  the  current,  Jiided  by  the  presence  of 
numerous  granite  boulders,  and  partly  by  masses  of  ice  which  are  anually  swept 
down  by  the  spring  freshets  with  tremendous  force. 

•*  In  the  various  soundings  carried ,  across  the  river,  no  trace  was  found  of 
*  pools'  or  places  where  the  area  of  the  cross-section  would  be  sensibly  greater 
than  on  the  *  heads  of  the  chains ;'  in  other  words,  there  is  no  proper  chaia 
crossing  the  river  at  any  point,  nor  is  there  anything  like  a  true  *  pool,'  the  deep 
water  being  found  more  properly  in  pockets  and  fissures. 

"  The  river  bottom  is  a  broad,  smooth  rock,  seamed  by  a  narrow,  crooked  chan- 
nel, or  in  some  places  several  of  them,  alternatively  widening  and  narrowing, 
shoaling  and  deepening,  nowhere  good  navigation,  but  more  difficult  in  some  places 
than  in  others.  The  rapids  are  therefore  not  broken  and  noisy,  but,  the  descent 
being  gradual,  the  water  flows  over  its  bed  in  a  broal,  smooth,  unbroken  Bheet^ 
with  no;hing  but  the  faintest  ripples  on  the  surface  to  indicate  the  dangeroiu 
places.  The  casual  observer  would  not  suspect  the  presence  of  the  rapids  un- 
less he  were  notified  of  then*  locality  beforehand. 

"Prom  thise  facts  it  may  readily  be  inferred  that  bo  its  would  not  unJ^r- 
take  their  passige  at  night,  even  if  the  channel  wore  deep  and  well  defiaei. 

"  The  wwst  parts  of  these  rapids  are  called  by  steamboat  and  river  mea 
'chains,'  of  which  there  are  five  principal  ones,  known  as  Lower,  English,  Limil- 
lies,  Spani.sh,  and  Upper,  respectively. 

"  From  the  lower  to  Spanish  chain,  inclusive,  the  chiunal  usel  by  stexmboits 
ij9  crooked,  shallow,  and  exceedingly  difficult  of  navigation,  requiring,  a5  Gea- 
eral  Warren  states  in  his  report  of  April  6,  1854,  to  be  excavated  almost  con- 
tinuously tt>  the  landing  at  Nashville,  a  distance  of  seven  and  a  half  miles.  For 
this  distance  the  fall  is  about  18  feet,  and  the  average  slope  2  4  per  mile.  Fi-om 
Nashville  to  the  upper  chain  the  channel  is  straight  and  deep,  and  the  fall  oolj 
four  feet,  or  not  more  than  a  foot  per  mile. 

*•  The  lower  chain  extends  from  Keokuk  to  the  mouth  of  Price's  creek. 
The  channel  is  3  5  to  8  feet  deep,  but  it  is  very  swift  and  crooked,  and  therefore 
intersected  by  surface  and  under  currents,  particularly  on  that  part  of  it  known 
as  *  Sucker's  Chute'  and  *  Omega  Patch.' 

"  Th<^  greater  part  of  the  last  appropriation  was  expended  here,  improving 
the  channel  materially,  but  the  fragments  of  the  rock  blown  out  were  piled 
alongside  of  the  channel,  injudiciously,  it  appears,  as  the  ice  has  already  carried 
away  the  greater  part  of  the  piles  and  redeposited  the  fragments  of  rock  in  the 
channel. 

"The  English  chain  extends  from  Montebello  to  Waggoner's  warehouse. 
The  channel,  running  near  the  Illinois  shore,  in  this  reach  is  comparatively 
straight,  from  4  to  7  feet  deep,  and  from  50  to  200  feet  wide,  and  presents  no 
particular  difficulties  to  navigation  except  in  times  of  high  wind. 

"  The  head  of  Lamillies  chain  is  opposite  the  mouth  of  Larey's  creek.  The 
channel  is  from  4.5  to  10  feet  deep,  and  an  average  of  120  feet  wide,  but  it  is 
crooked,  intricate,  and  dangerous,  owing  to  the  presence  of  many  shoal  patches 
or  rocks;  the  peaks  of  which  are  not  distinguishable  in  rough  weather. 

"  Spanish  chain  extends  from  Judge  Ballinger's  place  to  within  half  a  mile 
of  Nashville;  the  channel  is  from  3  to  13  feet  deep,  and  from  25  to  300  feet 
wide,  and  although  sufficiently  difficult  of  navigation,  has  been  somewhat  im- 
proved by  excavation. 

"  The  upper  chain  extends  out  a  short  distance  below  Montrose  island,  and  is 
made  by  a  broad  flat  bed  of  rock  extending  entirely  across  the  river,  upon  which 
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the  water  in  dry  seasons  is  not  more  than  2  feet  deep,  and  frequently  not  a  foot 
deep.  The  channel  is  only  a  channel  in  name,  Imviiig  nothing  more  than  a 
slight  depression  in  the  rock,  about  3  feet  deep  and  50  feet  wide  iu  the  narrowest 
place.  , 

"The  difficulty  of  navigation,  it  miy  be  observed,  on  all  the  chains  lies 
not  so  much  in  the  shallowness  of  the  channel  or  thread  of  the  current  as 
in  its  unevenness  of  bottom,  insufficient  width,  tortuous  direction,  and  great 
velocity.  The  influence  of  these  features  is  exaggerated  by  cross-surface 
and  undercurrents,  and  by  east  and  west  winds.  Fiom  fear  of  the  rocks,  boats 
are  compelled  to  move  slowly,  and  therefore  more  difficult  to  guide,  and  no  mat- 
ter how  skilful  the  pilot  may  be,  his  boat  will  be  carried  forward  in  the  direc- 
tion of  the  original  impulse  for  some  di:»tanc6  before  it  can  be  m  ide  to  obey  the 
helm.  This  is  particularly  the  case  in  windy  weather,  and  while  going  down 
stream.  The  greatest  fall  on  the  rapids  is  on  the  lower  chain,  where  it  amounts 
to  1.472  feet  in  1,000  feetjor  7.77  feet  per  mile.  The  velocity  is  consequently 
greater  here  than  at  any  other  place. 

"  In  1865  and  1866  navigation  opened  about  the  first  of  March,  and  closed 
about  the  first  of  December,  giving  275  days,  which  may  be  considered  some- 
what above  the  average  for  the  boating  reason. 

"By  an  examination  kept  at  the  Keokuk  indicator  by  the  Upper  Mississippi 
Pilots'  Association,  it  appears  that  the  water  on  the  lower  chain  was  less  than 
four  (4)  feet  for  fifty  days  during  1865,  the  least  depth,  2.3  feet,  having  beea 
reached  on  the  20th  of  June ;  but  this  was  quite  an  unusual  season,  the  lowest 
water  generally  occurring  about  the  middle  of  September  and  continuing  much 
longer. 

"During  1866  the  same  register  shows  ninety-two  days,  or  one-third  the  en- 
tire season,  when  the  water  was  less  than  four  feet.  Tne  least  available  depth 
recorded  was  two  feet,  and  occurred  on  the  fourth  or  fifth  of  October.  From 
the  28th  of  September  to  the  2d  of  December  the  water  ranged  between  two 
feet  and  3.3  feet  on  the  lower  chain.  This  was  about  an  average  jear.  The 
dryest  season  known  was  that  of  1864,  when  the  river,  early  in  September, 
reached  a  stage  about  ten  inches  lower  than  that  just  mentioned.     •       •     • 

"  During  the  extreme  low-water  season  navigation  for  steamboats  along  the 
rapids  is  entirely  suspended,  and  their  cargoes  are  transferred  either  by  rail  or 
lighters,  at  an  extra  cost  of  about  one  dollar  per  ton,  and  an  average  cost  of 
about  five  hundred  dollars  per  day  to  the  steamboats  themselves  while  discharg- 
ing and  taking  on  freight." 

The  board  do  not  feel  called  upon  to  enter  into  an  argument  upon  the  benefit* 
to  be  derived  from  an  improvement  of  the  navigation  at  the  Des  Moines  rapids, 
nor  the  necessities  that  demand  such  improvement;  that  it  is  desirable,  ever^ 
necessary,  must  be  patent  to  all,  and  Congress  has  already  recognized  this  fact 
by  making  large  appropriations  for  that  purpose. 

An  examination  of  the  printed  reports  of  Lieutenant  R  K.  Leo  of  his  survey 
in  1836,  of  Lieutenant  G.  K.  Warren  of  his  survey  in  1853,  and  of  General  J. 
H.  Wilson  of  his  survey  in  1866,  shows  some  seeming  discrepancies  in  the 
report  of  the  maximum  fall  from  the  head  to  the  foot  of  the  rapids,  and  in  the 
ranges  of  the  surface  between  extreme  low  water  and  extreme  high  water  at 
the  head  and  foot  of  the  obstructions. 

Thus  Lieutenant  Lee  reports  the  maximum  fall  at  low  water  to  be  24  feet ; 
Lieutenant  Warren  reports  it  to  be  21  feet;  and  General  Wilson's  survey, 
"  sensibly  22  feet." 

The  range  from  low  water  to  high  water  at  the  head  of  the  rapids  is  placed 
by  Lieutenant  WaiTen  at  llf  feet;  by  General  Wilson  at  12.65  feet.  The 
same  quantities  at  the  foot  of  the  rapids  are  given  by  Lieutenant  Warren  at  21 
feet ;  by  General  Wilson  at  19.28  feet. 

Some  of  this  discrepancy  may  be  explained  by  the  low  water  of  1864,  which 
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is  reported  as  the  lowest  known,  and  assumed  by  General  Wilson  as  the  low- 
water  plane.  This  would  increase  Lieutenant  Warren's  range  at  the  bead  of 
the  rapids,  and  his  total  of  the  fall  from  bead  to  foot  nearly  to  that  reported  hj 
General  Wilson ;  but  it  should  also  increase  his  ran^e  of  surface  .at  foot  of  tbe 
rapids,  previously  exceeding  General  Wilson's  by  If  foot.  It  should  also  ap- 
pai*ently  increase  the  slope  determined  by  Lieutenant  Lee,  which  before  gave  a 
fall  two  feet  greater  than  that  determined  by  General  Wilson. 

The  second  most  obvious  source  of  disagreement  is  the  uncertainty  of  a8ce^ 
taining  the  extreme  high  and  low-water  marks,  because  of  their  rare  occurrence, 
the  long  interval  of  years  between  the  three  surveys,  and  the  diflFerent  condi- 
tions under  which  the  high  and  low- water  stages  of  a  river  result,  which  differ- 
ent conditions  nowhere  make  themselves  more  felt  than  at  the  head  and  foot  of 
a  rapids  or  dam. 

To  these  varying  conditions  the  Des  Moines  rapids  are  peculiarly  subjected, 
though  their  considerable  length  in  comparison  with  the  maximum  fall  makes 
the  effect  much  less  apparent  than  at  the  falls  of  the  Ohio  at  Louisville.  Then, 
too,  the  broad  and  low  bottom  lands  of  the  Mississippi  above  and  below  Uie 
rapids  tend  to  diminish  the  effect  of  local  freshets,  for,  serving  as  a  reservoir  for 
the  waters,  they  diminish  the  rise  of  floods,  and  the  time  required  for  their 
drainage  prolongs  the  medium  and  shortens  the  lowest  stages 

Flowing,  as  the  Mississippi  does,  from  nr)rth  to  south,  its  spring,  summer,  and 
autumn  floods  follow,  in  its  different  latitudes,  the  changes  of  the  season,  so  that 
a  rise  on  the  rapids  may  come  from  its  extreme  sources,  or  from  the  regions 
intermediate,  or  from  the  local  streams. 

And  it  happens  that  the  principal  of  these  latter,  the  Des  Moines  river,  enters 
the  Mississippi  below  the  rapids  themselves.  We  have  thus  produced  the 
variations  known  as  head  rises  and  back-water  rises,  and,  of  course,  all  the  com- 
binations which  they  can  produce  by  uniting  in  their  various  magnitudes. 

We  have,  besides,  the  effect  of  wind,  which,  blowing  up  the  stream  at  low^ 
water,  diminishes  the  flow  at  the  head  of  the  rapids,  while  it  banks  up  at  the 
foot,  diminishing  the  fall  in  a  two-fold  degree,  and,  when  blowing  in  the  oppo- 
site direction,  causing  a  rise  on  the  upper  chain  and  a  fall  on  the  lower  chain. 

These  sources  of  fluctuation  would  seem  ample  to  account  for  all  the  discrep- 
ancies noted.  Indeed,  these  discrepancies  do  not,  it  may  be  feared,  indicate  the 
extent  of  the  liability  to  err  from  conclusions  based  on  a  single  season's  work. 

As  the  data  derived  from  these  throe  surveys  are  of  the  greatest  importance 
in  determining  the  question  of  improvement,  it  is  evident  that  a  most  exhaustive 
treatment  of  the  inrormation  possessed  is  required. 

Before  proceeding  with  this,  however,  a  third  source  of  discrepancy,  if  exist- 
ing, must  be  eliminated,  namely,  errors  in  the  levelling  itself. 

COMPARISON    OF    LBVRLS. 

Lieutenant  R,  E.  Lee  says  of  his  survey  : 

"  A  line  of  levels  was  run  on  the  Wisconsin  (now  Iowa)  side,  and  the  mean* 
ders  of  each  shore  determined  by  a  compass.  •  •  •  • 

"The  distance  from  the  head  to  the  foot  of  the  rapids  is  11  005  miles,  and 
the  entire  fall  at  the  time  of  making  the  survey  (autumn  of  1836)  was  24  015 
feet.  *♦***♦**« 

**  The  height  of  the  river  could  only  be  compared  with  extreme  low  water, 
by  the  relative  quantity  on  the  shoalest  parts,  and  which  was  ten  or  twelve  inches 
more  than  is  said  can  be  found  at  its  lowest  stages.*' 

This  is  all  the  information  of  this  levelling  at  present  available,  and  thiere  is 
no  connection  with  his  bench-marks. 

The  level  notes  taken  by  Lieutenant  Warren  were  on  the  right  bank,  Ab 
flame  bank  as  Lieutenant  Lee's.     They  were  made  on  November  15  and  1^, 
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1853,  the  water  Bhowiog  no  change  during  the  time,  and  being  at  its  lowest 
stage  for  that  year. 

Lieutenant  Warren  was  led  to  conclade  it  was  within  six  inches  of  the  lowest 
stage.  The  level  notes  were  taken  by  himself  personally  and  with  care,  but 
admits  that  there  being  but  a  single  line  nm,  errors  may  possibly  have  been 
committed.  The  only  one  of  his  bench-marks  on  the  right  bank  now  recogni- 
sable is  that  of  "  I  he  door-sill  of  Chittenden's  (now  Iowa  Hotel)  hall  door,"  in 
Keokuk,  which  is  on  his  datum  line  41.896.  There  is  also  a  bench-mark  for 
the  grade  of  the  streets  of  Keokuk,  and  on  the  plans  of  that  city  has  a  refer- 
ence .21.74,  being  that  number  of  feet  above  the  surface  of  the  water  when  the 
levels*  for  establishing  the  grades  were  run  by  Mr.  Guy  Wells  in  1849. 

Greneral  Wilson's  survey  comprised  lines  of  levels  on  both  banks  of  the  Missis- 
sippi, which  gave,  according  to  his  report,  a  difference  of  fall  from  head  to  foot, 
differing  only  .113  of  a  foot,  and  may  bo  regarded  as  in  perfect  accordance. 

Owing  to  shortness  of  the  season  a  direct  transfer  of  the  levels  across  the 
stream  by  the  instruments  was  not  effected,  a  matter  of  difficulty  with  so  wide 
a  river  intervening. 

The  recorded  observations  made  by  the  pilots  on  their  gauges  at  the  head 
and  foot  of  the  mpids,  furnish,  however,  a  tolerably  good  means  of  trannferring 
these  levels,  by  assuming  the  water  of  the  river  to  be  level  across  the  stream  at 
opposite  points  of  the  pool  above  the  rapids,  and  again  below  them. 

At  Montrose,  October  16,  1866,  right- bank  levels  gave  the  water  a  reference 
34.658. 

At  Nauvoo,  October  18,  1866,  left-bank  levels  gave  the  water  a  reference 
36.436  ;  the  Montrose  gauge  during  the  time  being  at  a  stand,  and  reading  one 
foot,  shows  that  the  two  datum  lines  were  1,778  feet  apart,  and  that  the  zero  of 
the  Montrose  gauge  was  at  a  reference  to  right-bank  levels  33.658. 

Below  Keokuk,  November  12, 1866,  the  right-bank  levels  gave  the  water  a 
reference  11.767,  and  below  Keokuk,  November  12,  1866,  the  left  bank  levels 
gave  the  water  a  reference  13.993;  thus  showing  a  difference  here,  in  the  two 
datum  lines,  of  2.226  feet,  and  differing  only  2.226  —  1.778  ==  .458  foot  from 
what  it  was  at  the  head,  which  is  as  close  agreement  as  the  method  of  com- 
parison could  exact.  General  Wilson's  levels,  therefore,  contain  aJl  the  test  for 
accuracy  that  can  b^  applied.  In  any  comparison  of  h^  level  notes  with  others, 
his  datum  line  on  the  right  bank  will  be  the  common  one  to  which  all  will  be 
reduced,  and  two  feet  will  be  subtracted  from  his  left-bank  references  to  bring 
them  to  this  reference. 

The  level  of  the  door-sill  of  Chittenden's  hall  door,  on  General  Wilson's 
survey,  is  36.734;  on  Lieutenant  Warren's  (as  before  stated)  41.896;  hence 
5.162  feet  subtracted  from  Lieutenant  Warren's  reference  reduced  them  to 
General  Wilson's. 

The  comparison  of  the  total  fall  on  the  rapids  shows  a  close  agreement  in 
amount  between  Lieutenant  Warren  and  General  Wilson,  but  Lieutenant  War- 
ren'p  low-water  plane  of  1853  is,  bath  at  the  head  and  foot  of  the  rapids,  nearly 
two  feet  lower  on  the  common  datum  line  than  General  Wilson's  of  1866. 

Other  differences  exist  which  can  only  be  satisfactorily  accounted  for  by  a 
different  level  of  the  water  itself,  or  a  difference  in  the  recorded  remarks  of  high 
water  and  low  water,  or  by  errors  in  levelling. 

The  first  discrepancy  is  in  the  high- water  mark  of  1851.  Lieutenant  War- 
ren's was  obtained  from  the  Phoenix  Hotel  in  1853 ;  General  Wilson's  from 
Brown's  warehouse  in  1866.  The  first  is  using  the  common  reference  30.881, 
and  the  second  30.001,  a  difference  of  ^^  feet. 

The  Phoenix  hotel  is  now  gone,  but  the  two  locations  were  nearly  the  same 
so  that  the  difference  can  only  be  accounted  for  by  an  error  in  the  marking  of 
one  place  or  the  other.  » 

This  was  a  most  remarkable  high  water,  especially  at  the  foo,t  of  the  rapids. 
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Waggoner,  an  old  pilot  living  midway  of  the  rapids,  says  "the  highedt  ever 
known,"  exceeding,  at  lii«j  place,  that  of  1828  by  two  feet.  This,  he  says,  was 
due  to  the  back  water  of  the  Des  Moines  river,  (at  the  time  in  excessive  flood,) 
-for  at  Montrose  the  water  only  reached  the  height  it  did  in  1828.  i 

Again,  Lieutenant  Warren's  low  water  of  1853,  where  it  crossed  the  lowest 
reef  of  the  rapid?,  has  nearly  the  same  reference  as  General  Wilson's  for  18(i6. 
But  in  the  succeeding  2.300  feet  below,  Lieutenant  Warren  found  the  river  sur- 
face to  fall  (November  15,  1853)  4  5-lOlhs  feet,  while  on  November  12,  1866. 
Oeneral  Wilson's  survey  found  a  frtll  of  only  2  45-lOOths  feet.  | 

The  slope  of  Lieuteuant  Warren's  low  water  passes  through  the  reading  (1)  | 
one  foot  on  the  Keokuk  pilots'  gauge,  so  that  the  low  water  of  1864,  which  is  i 
the  zero  of  this  gange,  should  have,  opposite  Brown's  warehouse,  a  reference  ; 
9.160,  which  taken  from  Lieutenant  Warren's  reference  for  high  water  of  1851.  j 
viz  ,  30  881,  makes  the  extreme  range  at  foot  of  rapids  to  be  21.721  feet.  i 

Lieutenant  Warren's  survey  makes  the  fall  of  the  river  on  the  lower  chain,  j 
in  1853,  to  be  8.34  feet.  ! 

General  Wilson's  survey,  November  12, 1866,  makes  it  only  6  78-100th8  feet. 

Lieutenant  Lee's  tables,  in  his  printed  reports,  m^kes  his  fall  only  5.8  feet, 
which  is  the  more  noticeable,  as  he  makes  tbe  total  fall  on  the  rapids  greater 
than  either  of  the  others.  An  examination  and  comparison  of  his  table  shows 
that  it  will  not  accord  with  General  Wilson's  or  Lieutenant  Warren's  levels 
below  Nashville,  making  the  fall  much  greater  than  they  do  on  Lamillies  and  I 
English  chains,  but  less  than  on  the  Lower  chain.  j 

It  would  therefore  seem  safe,  in  view  of  all  the  facts,  to  adopt,  as  the  highest      i 
known  water  at  the  foot  of  the  rapids,  Lieutenant  Warren's  for  1851,  and  the 
lowest  as  the  low  water  of  1864,  having  the  respective  reference  of  30.881  and      j 
-9.160;  the  small  space  over  which  Lieutenant  Warren's  levels  extended  in 
tnaking  these  references  to  the  bench-mark  now  existing,  rendering  it  improba- 
ble that  he  committed  any  material  error.  . 

Proceeding  now  in  our  examination  to  the  head  of  the  rapids,  more  unac- 
countable differences  are  found  to  exist  between  Lieutenant  Warren's  and  Gen- 
eral Wil:«on's  levels.  The  former  found,  at  the  time  he  was  opposite  Mechanic's 
Bock.  (November  15,  1853,)  that  it  wjis  2  feet  out  of  water. 

Captain  Holliday  says  "  that  in  the  low  water  of  1864,  it  was  out  40  inches;" 
hence  it  must  have  been  16  iuches  lower  in  1864  than  1853. 

This  agrees  mainly  with  the  result  deduced  before  at  the  foot  of  the  rapids. 
But  the  zero  of  the"  Montrose  pilots'  gauge  was  placed  at  the  level  of  the  low 
water  of  1864,  which  zero,  referred  to  General  Wilson's  survey,  has  the  refer- 
ence 33.95;  and  Lieutenant  Warren's  low  water,  November  15,  1853.  at  Mon- 
trose has,  on  the  same  datum,  a  reference  32.7 ;  whereas  it  should  have  had 
(in  order  to  be  a  foot  above  low  water  of  1864)  a  reference  34.95. 

The  conclusion  from  this  is  that  there  is  an  error  of  2 J  feet  in  the  levels 
b(»tween  the  head  and  foot  of  the  rapids.  Either  Lieutenant  Warren  makes 
the  fall  at  low  water  2j  feet  too  little,  or  General  Wilson's  survey  makes  it  2j 
feet  too  great. 

The  test  already  applied  to  General  Wilson's  double  line  of  levels,  places 
the  grounds  for  confidence  in  their  favor.  On  this  conclusion  we  have  the  refer- 
ence of  low  water  of  1864  at  Montrose,  as  given  by  General  Wilson's  survey, 
133.95.  Taking  now  the  lowest  water  reference  at  Keokuk,  viz.,  9. 160,  wc 
have  for  the  maximum  fall  or  lockage  to  be  overcome  23.790  feet,  which  differs 
froni  Lieutenant  Lee's  total  full  by  beinpr  J  foot  less. 

Lieutenant  Warren's  high  water  of  1851,  at  Montrose,  referred  to  General 
Wilson's  datum,  has  a  refereuico  46  2o ;  and  as  low  water  of  1864  has  reference 
•33.95,  we  liave  maximum  range  at  Montrose  12.30  feet. 

The  difference  of  high  water  of  1851  at  Montrose  and  Keokuk  is  46.250— 
-30.881=15.369  feet. 
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Lieutenant  Lee'a  survey  makes  the  low  water  fall  from  Montrose  to  Nash- 
ville 3.65  feet. 

Lieutenant  Warren's  survey  makes  the  low  water  fall  from  Montrose  to  Nash- 
ville 3.3  feet. 

'  General  Wilson's  survey  makes  the  low  water  fall  from  Montrose  to  Nash- 
ville 4.00  feet.     The  mean  of  all  is  3.65  feet. 

In  any  plan  of  improvement  the  result  most  unfavorable  to  it  should  be  taken. 

General  Wilson's  high  water  of  1851,  at  Waggoner's,  has  a  reference  34.000. 
This  place  is  about  37,500  feet  from  head  of  rapids,  and  22,500  feet  from  the 
foot  of  the  rapids.  High  water  at  head  is  46.25;  at  foot,  30.881.  High  water 
fall  from  head  of  the  rapids  at  Waggoner's,  12.25 ;  from  Waggoner's  to  foot  of 
the  rapids,  3.129  ;  making  very  apparent  the  effect  of  back  water,  which  Wag- 
goner has  stated. 

Before  considering  the  effect  of  a  rise  on  different  parts  of  the  rapids,  and  of 
the  different  kinds  of  a  rise;  a  description  will  be  given  of  the  so-called  indi- 
catoi-s,  establit*hed  at  the  head  and  foot  of  the  rapids  by  the  Pilots'  association. 

These  consist  of  excellently  constructed  wells  on  the  river  bank,  extending 
down  below  the  lowest  probable  water  levels  at  the  head  and  foot  of  the  rapids, 
and  communicating  freely  with  the  river.  A  copper  drum  is  made  which  floats 
in  this  well,  and  supports  a  graduated  rod,  which  slides  as  the  water  rises  and 
falls  through  guides  on  a  frame  which  keeps  the  rod  vertical.  The  first  gradua- 
tion is  in  feet  and  inches,  and  gauges  simply  the  rise  and  fa^l  of  the  river  at  the 
place.  The  others  were  designed  to  show  the  corresponding  number  of  feet  of 
rise  on  the  different  chains,  and  at  the  other  end  of  the  rapids.  Over  these 
wells  and  gauges  neat  houses  were  built  which  protect  the  indicators  from  in- 
jury and  observation  from  without. 

At  the  Keokuk  indicator  a  book  is  kept  in  which  each  pilot  records  the  read- 
ing of  the  gauge  at  Montrose  and  Keokuk,  at  the  time  he  passed  the  rapids,  as 
also  the  draught  of  his  vessel,  whid,  ice,  &c.  The  zero  of  each  gaug<*  was 
placed  at  the  level  of  the  low  water  of  1864,  and  the  record  has  been  kept  since 
the  opening  of  the  liver  in  1865. 

As  gauge  records,  they  answer  admirably,  and  are  the  most  excellent  ones  on 
the  Mississippi ;  but  as  indicators  of  the  stages  on  the  rapids  intermediate,  the 
graduated  scale  must,  in  the  nature  of  the  case,  be  very  unreliable,  especially 
the  one  at  the  foot  of  the  rapids,  owing  to  the  influence  of  back  water  from  the 
Des  Moines  river,  and  also  from  high  south  winds  in  the  low  stages. 

Bein^  politely  furnished  with  the  record  book  kept  at  the  Keokuk  indicator 
for  examination,  the  observations  have  been  plotted  so  that  one  co-ordinate  shall 
be  the  stand  of  the  gauge  at  Montrose,  and  the  other  the  corresponding  fall 
from  head  to  foot  of  the  rapids. 

The  two  zeros  being  the  low  water  of  1864,  have,  according  to  General 
Wilson'*^  levels,  a  distance  apart  vertically  of  23^  feet,  (which  is  the  low  water 
fall.)  The  curve  then  begins  with  the  co-ordinates,  zero,  and  24^  at  low  water; 
at  high  water  of  1851  they  would  be  as  hereinbefore  deduced,  gauge  reading 
12.3  and  fall  15.369.  These  two  points  include  the  highest  and  lowest  points 
of  the  curve. 

The  highest  observation  recorded  by  the  pilots  was  eight  feet  at  Montrose ; 
this  gave  a  fall  19  4  feet  on  rapids ;  the  next  highest,  7|  feet ;  this  gave  in  one 
instance  a  fall  of  17  feet,  and  another  of  19  4  feet,  thus  showing  a  difference  of 
fall  2/^  feet,  not  duo  to  the  amount  of  water  passing  at  Montrose.  For  it  must 
be  considered  that  the  stand  of  the  Montrose  gauge  is  mainly  dependent  upon 
the  (quantity  of  water  passing,  and  is  not,  like  the  Kuokuk  one,  affected  materi- 
ally by  back  water. 

At  a  stand  of  six  feet  the  observations  show  variations  in  fall  from  1 8,5  feet 
to  20i  feet 
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At  a  stand  of  five  feet  the  observations  show  variations  in  fall  from  19.5  feet 
to  21.7  feet. 

At  a  stand  of  four  feet  the  observations  show  variations  in  fall  from  20  to  22 
feet. 

At  a  stand  of  three  feet  the  observations  show  variations  in  fall  from  21.6  feet 
to  22.4  feet 

At  a  stand  of  two  feet  the  observations  show  variations  in  fall  from  21.3  feet 
to  22.5  feet. 

At  a  stand  of  one  foot  the  observations  show  variations  in  fall  from  22.3  feet 
to  23.2  feet. 

At  a  stand  of  six  inches  the  observations  slkow  variations  in  fall  from  22.5 
feet  to  23.5  feet. 

In  one  instance  in  June,  1865,  when  the  Montrose  gauge  stood  at  1.9,  the  fall 
was  onlj  19.6  feet  on  the  rapids.  If  there  was  no  error  in  the  observation,  this 
would  indicate  a  back-water  rise  from  the  Des  Moines  at  the  low  stage  of  about 
three  and  a  half  feet  on  the  Lower  chain. 

The  effect  of  wind  up  or  down  the  stream  probably  makes  the  majority  of  the 
fluctuations  in  the  total  fall,  and  appeal's  to  amount  to  about  a  foot  in  medium 
stages.  The  observations  are  not  complete  enough  to  decide  exactly  what  amount 
is  due  to  the  wind. 

The  above  includes  all  the  practical  information  to  be  derived  from  the  before - 
mentioned  plot,  and  it  is  not  thought  necessary  to  introduce  it  here. 

The  best  observations  we  have  on  the  relative  rise  at  different  parts  of  the 
rapids  are  those  made  by  General  Wilson  during  the  rise  in  March  and  April, 
1867. 

These  were  taken  at  the  respective  readings  on  the  Montrose  gauge  2.3,  5,5, 
7,  and  7.5,  and  they  show  that  the  influence  of  back  water  is  sensibly  felt  as  far 
up  as  Waggoner's,  the  foot  of  Lamillies  chain,  and  above  that  the  water  does 
not  back,  for  it  so  happened  that  these  observations  were  made  during  a  heavy 
rise  in  the  Des  Moines  river. 

The  plane  of  high-water  in  1851  shows  back  water  up  to  Waggoner's,  but 
above  there  soon  becomes  parallel  with  the  observed  plane  of  April  23,  the  highest 
water  of  the  spring  of  1867. 

We  are  therefore  somewhat  authorized  to  conclude  that  a  rise  at  Montrose  will 
always  produce  an  equal  rise  as  low  down  as  the  foot  of  Lamillies  chain,  and 
that  below  that  point  nearly  all  the  fluctuations  of  back-water  and  wind  are  con- 
fined. The  reading  of  the  Montrose  gauge  can  then  be  taken  for  the  stage  of 
the  river  for  at  least  the  upper  half  of  the  rapids. 

VOLUME   OF   THK    MISSISSIPPI. 

Observations  made  at  Keokuk  for  discharge  on  the  27th  of  April,  1867,  when 
the  river  stood  on  the  gauge  13.35,  gave  the  volume  at  195,000  cubic  feet  per 
second. 

The  highest  water  waa  April  24,  gauge  reading  15.3.  Assuming  the  velocity 
not  to  be  greatly  different,  as  it  was  much  affected  by  back-water  from  the  Des 
Moines  river,  we  have  the  high-water  discharge  of  April  24, 1867, 215,000  cubic 
feet  per  second ;  applying  the  same  reasoning  to  the  high  water  of  1851,  (which, 
however,  is  very  uncertain  as  the  railroad  embankment  on  the  Illinois  side  oppo- 
site Keokuk  was  not  built  at  that  time,  though  the  back-water  of  the  Des  Moines 
acted  much  in  the  same  way,)  we  would  have  the  maximum  high- water  discharge 
of  the  Mississippi  at  265,000  cubic  feet  per  second. 

The  lowest  water  discharge  is  approximated  to  in  the  following  munner  : 

Measurements  made  by  General  Warren,  October  23, 1866,  at  Burlington,  gave 
a  discharge  of  36,100  cubic  feet  per  second.  This  was  an  average  low- water 
year.     The  gauge  at  Montrose,  October  23,  stood  at  one  ( L)  foot,  and  making 
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this  (leduction  at  Barlington,  and  enpposing  the  mean  vdocity  to  not  change,  we 
should  get  the  extreme  low- water  discharge  of  1864  at  31,913  cuhic  feet  per 
second.  This  is  probably  in  excess,  but  it  would  be  safe  to  take  it  at  30,000 
cubic  feet  per  second. 

General  Wilson  in  his  report  says  the  average  area  of  cross  section  is  17,550 
feet  at  ordinary  low  water ;  mean  surface  velocity  is  2.88  feet  per  second ;  and 
its  mean  velocity  deduced  therefrom  is  2  304  feet.  From  these  data  the  discharge 
has  been  calculated,  and  is  found  to  be  40,435  cubic  feet  per  second. 

Measurements  made  of  the  discharge  of  the  Des  Moines  river,  April  29, 1867, 
ascertained  it  to  be  about  35,000  cubic  feet  per  second.  The  Des  Moines  was 
then  2 J  feet  below  high  water  of  April  24,  1867,  on  which  day  the  discharge 
was  not  less  than  42,000  cubic  feet  per  second.  The  high-water  discharge  of 
1851  in  the  Des  Moines  could  not  have  been  less  than  55,000  cubic  feet  per 
second,  its  height  then  being  7 J  feet  al»ove  the  level  on  April  24,  1867. 

At  tlie  time  of  our.  observations  on  the  Mississippi,  April  27,  1867,  a  rise 
of  one  foot  corresponded  to  an  increased  discharge  10,000  cubic  feet  per  second; 
consequently  the  volume  of  the  Des  Moines  at  its  floods  would  be  able  to  secure 
the  Mississippi  perhaps  five  feet  above  what  it  would  be  without  it. 

An  examination  of  the  maps  will  show  that  no  great  rise  can  occur  in  the  Des 
Moines  valley  without  a  corresponding  one  in  the  Mississippi.  The  Des  Moines 
runs  through  the  whole  length  of  Iowa,  and  its  valley  embraces  about  12,600 
square  miles.  The  area  of  the  valleys  of  the  other  tributaries  of  the  Mississippi 
in  the  same  latitude  amounts  to  about  40,000  square  miles,  and  the  country  above 
would  probably  contribute  as  much  more  water  contemporaneous  with  it,  so  that 
the  Ded  Moines  can  never  form  more  than  one-sixth  part  of  any  considerable 
flood  in  the  Mississippi. 

8BDIMBNT. 

There  is  a  decided  rise  in  the  river  produced  by  the  spring  floods  in  the 
streams  in  the  latitude  of  the  Des  Moines,  and  the  water  is  much  more  filled 
with  sediment  at  the  rapids  at  such  times  than  it  is  at  any  other.  Such  fact 
was  very  obseiTable  to  us  while  at  Keokuk,  about  the  20th  of  April,  but  before 
we  were  prepared  to  measure  the  amount  the  rise  came  from  the  rivers  further 
north  and  restored  it  to  its  usual  purity.  Out  of  two  quart-s  of  water  taken  from 
the  Mississippi  on  the  25th  of  April  careful  filtering  and  weighing  obtained  but 
3J  grains  of  sediment,  or  about  yxr^mr  ^^  ^^®  weight.  This  is  the  character  of 
the  river  during  very  much  of  the  season,  so  that  there  would  be  but  little 
deposition  of  mud  from  it  in  a  canal. 

The  greatest  amount  of  filling  up  which  a  stream  produces  is  well  known  to 
arise  from  the  material  swept  along  near  the  bottom,  and  the  amount  of  it  is 
very  difficult  to  measure.  But  the  observed  fact  that  the  upper  Mississippi 
throws  out  no  material  amount  of  sand  on  its  present  bottom  lands,  which  are 
submerged  at  high  water  six  to  twelve  feet,  and  which  rise  about  ten  feet  above 
the  low  water,  gives  assurance  that  walls  or  banks  of  canals  would  not  be  much 
aflfected  by  the  material  drifted  along  the  bottom,  if  carried  up  as  high  as  the 
average  of  the  bottom-land  banks  when  submerged  at  high  stages. 

The  following  table  exhibits  the  number  of  days  at  which  the  water  stood 
above  the  different-numbered  feet  on  the  gauges  at  Montrose  and  Keokuk,  by 
actual  observation.  The  zeroes  of  these  gauges  are  at  the  low  water  of  1864, 
at  which  time  there  was  ab«)Ut  one  foot  of  water  on  the  rapids.  The  rise  given 
on  the  Montrose  gauge  extends  quite  uniformly  down  the  rapids  as  far  as  the 
foot  of  the  Lamillies  chain  ;  below  this  it  often  and  generally  rises  faster,  owing 

21  w ^vol.  ii 
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to  the  back-water  and  such  influences,  the  greatest  amount  of  which  is  meas- 
ured at  the  Keokuk  gauge : 
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1.   MONTROSE  OAUOE. 

Knmber  of  days  March  5  to  De- 
cember 8, 1 865 
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2.  KEOKUK  OAUOE. 
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Number  of  day*  April  1  to  April 
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The  following  table,  from  observations  kept  at  the  Rock  Island  bridge,  gives 
the  duration  of  different  stages  there.     The  zero  is  the  low  water  of  1864 :  . 
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*  From  July  1  to  July  30  no  obsetvatiou. 

The  maximam  range  of  the  Mississippi  at  Davenport,  ac'cording  to  Lieuten 
ant  Warren's  report  of  his  survey  iu  1 853,  is  23  feet,  and  at  the  head  of  theue 
rapids  13  feet.  During  the  time  the  Rock  Inland  bridge  gauge  has  been  kept, 
the  highest  water  observed  was  May,  1862,  viz.,  fifteen  feet  two  inches,  which 
would  thus  appear  to  have  been  at  this  point  seven  feet  ten  inches  below  the 
range  of  highest  floods,  such  as  that  of  1851. 

It  is  difficult  to  deduce  from  these  observations  at  the  head  and  foot  of  the 
rapids  the  con*eeponding  rise  of  the  river  at  the  places  between  the  rapids,  or 
above  and  below  them.  That  it  is  somewhat  more  rapid  at  tlie  foot  is  apparent 
from  the  levelling  made  by  General  Warren's  parties  in  October,  1866,  at  Clin- 
ton and  at  Burlington.  These  show  the  extreme  ranges  at  Clinton  from  lowest 
to  highest  water  is  about  18  86  feet,  at  Burlington  18.75  feet,  and  at  Quincy 
20.31  ft'et. 

The  following  statement  is  taken  from  Lii'Utenant  Warren's  report  as  to  the 
relative  effect  of  rises  on  the  rapids  and  on  the  bars  above  and  below,  and  is  the 
best  that  can  now  be  given.  ^>apposing  that  the  natural  channel  was  deepened 
so  as  to  give  a  low-water  depth  of  four  feet,  we  would  then  have — 

With  3  fet  t  on  the  bars,  i  feet  over  the  rapids. 
.   With  4  feet  on  the  bars,  4  feet  3  inches  over  the  rapids. 
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With  5  feet  on  the  bars,  4  feet  7  inches  over  the  rapids. 

With  6  feet  on  the  bars,  5  feet  over  the  rapids. 

With  7  feet  on  the  bars,  5  feet  8  inches  over  the  rapids. 

With  8  feet  on  the  bars,  6  feet  6  inches  over  the  rapids. 

From  this  it  is  evident  it  would  be  required  to  increase  the  improved  naviga- 
tion to  a  low-water  depth  over  the  rapids  of  at  least  five  feet,  in  order  to  accom- 
modate the  passage  of  boats,  when  six  feet  navigation  would  be  afforded. 

11. 

Before  proceeding  to  the  discussion  of  the  different  plans  of  improvement, 
the  board  will  state  their  opinions  in  reference  to  the  dimensions  that  any  im- 
provement should  have,  in  order  to  fully  accommodate  the  requirements  of 
navigation. 

First.  If  it  be  an  improvement  without  locks. 

The  least  width  at  any  place  should  not  be  less  than  300  feet.  The  depth 
should  not  be  less  than  five  feet  in  extreme  low  water,  in  order  that  b<iats  may 
pass  over  the  rapids  with  six  feet,  when  they  can  carry  six  feet  over  the  bars. 
The  ordinary  low  water  is  about  five  feet  on  the  bars. 

It  will  be  seen  by  referring  to  the  table  taken  from  Lieutenant  Warren's 
report,  which  was  prepared  with  great  care,  that  when  there  is  five  feet  on  the 
bars,  (supposing  the  rapids  improve  to  four  feet  in  extreme  low  water,)  there 
would  be  only  four  feet  seven  inches  on  the  rapids  ;  and  hence  a  boat  drawing 
the  maximum  draught  up  as  far  as  the  foot  of  the  rapids  would  still  be  unable 
to  pass  over  them.  The  ordinary  low  water,  that  is,  the  average  dei^th  from 
about  the  Ist  of  July  till  the  Ist  of  December,  will  give  about  five  feet  on  the 
bars,  and  boats  will  invariably  load  to  that  depth,  if  they  can  get  freight  and 
pass  over  the  bars  in  safety,  even  though  they  rub  along  the  bottom  j  but  they 
cannot  be  allowed  to  rub  over  the  rocky  bottom  of  the  rapids — they  ought  to 
have  at  least  six  inches  to  spare.  This  would  require  five  feet  six  inches  on 
the  rapids  when  there  are  five  feet  on  the  bars,  and  the  improvement  will  then 
give  five  feet  depth  on  the  rapids  in  extreme  low  water. 

This  the  board  regard  as  the  least  depth  that  can  be  given,  and  make  an 
ipiproveraent  that  will  adequately  accommodate  the  requirements  of  commerce. 

Second,  If  it  be  an  improvement  involving  the  use  of  locks. 

The  same  depth,  viz.,  five  feet  in  extreme  low  water,  must  be  had  on  the  mitre- 
sills  of  the  locks,  and  the  width  of  the  water-way  should  not  be  less  than  250 
feet  in  excavation,  and  300  feet  in  all  other  cases,  when  it  could  be  had  without 
a  great  increase  in  the  cost  of  the  work. 

If  it  be  a  canal  improvement,  taking  the  pilots'  gauge  at  Montrose  as  a  guide 
for  extreme  low  water  at  that  place,  the  canal  bottom  at  the  upper  entl,  and  the 
level  of  the  top  of  the  mitre-sills  of  the  guard-lock,  should  be  fixed  at  &ve  feet 
below  extreme  low  water.  The  lower  mitre-sill  of  the  lower  or  outlet  lock 
should  be  fixed  at  the  same  distance — five  feet  below  extreme  low  water  (viz., 
that  of  18G4)  at  that  place.  The  lockage  to  be  effected  by  means  of  two  lift 
locks,  using  the  guard-lock  as  a  lift  lock,  after  the  water  at  the  head  of  the 
rapids  rises  four  feet  above  the  extreme  low  water. 

Third,  Width  of  the  lock  chambers  should  be  eighty  feet,  in  order  that  the 
largest  boats  navigating  the  Mississippi  or  its  tributaries  may  pass  through  it. 

According  to  the  information  in  the  possession  of  the  board,  this  width  of 
lock  chamber  will  pass  any  steamer  on  the  Mississippi,  with  probably  only  one 
or  two  exceptions,  and  will  allow  an  increase  in  beam  of  the  majority  of  steamers 
that  now  navigate  the  upper  Mississippi. 

It  is  believed  that  the  time  is  not  far  distant  when  eighty  feet  width  of  lock 
chamber  will  be  as  little  as  will  lock  through  ordinary  steamers  on  the  upper 
Alississippi,  though  it  may  now  seem  large.     Eighty  feet  is  the  width  of  lock 
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chamber  adopted  for  tbe  canal  around  the  falls  of  the  Ohio ;  less  than  that 
should  not  be  adopted  here. 

Fourth,  Each  lock  should  have  two  pairs  of  gates. 

Fifth.  Length  of  lock  should  be  350  feet  between  the  quoins. 

Sixth.  The  locks  should  be  filled  bj  means  of  valve  or  slide  gates  in  the  main 
gates,  and  culverts  and  openings  passing  at  right  angles  through  one  of  its  side 
walls — the  number  and  size  of  the  culverts  to  be  sufficient  to  fill  the  lock  in  as 
short  a  time  as  possible  consistent  with  the  safety  of  the  masonry  and  boats. 
The  locks  to  be  emptied  in  like  manner  through  culverts  in  the  opposite  side 
wall,  and  valve  gates  in  the  lower  gates.  The  details  of  construction  and  mode 
of  operation  should  be  left  to  be  determined  by  the  engineer  in  charge  of  the  work. 

Seventh.  That  the  middle  and  lower  locks  should  be  built  high  enough  to 
maintain  eight  feet  depth  of  water  in  the  levels,  so  that  boats  of  a  maximum 
draught  of  seven  feet  may  pass  over  the  mitre-sills  with  one  foot  to  spare.  The 
guard-lock  should  be  built  high  enough  to  lock  boats  through  when  the  gauge 
at  Montrose  shall  indicate  twelve  feet  above  the  low  water  of  1864. 

Eighth.  The  bottom  of  the  canal  should  slope  about  one  and  one-half  inch 
to  the  mile,  when  rock  excavation  on  the  bottom  occurs,  in  order  that  a  more 
rapid  current  may  be  given  to  the  water  at  those  places,  should  it  be  necessary 
to  wash  out  sediment. 

Ninth.  The  width  of  the  canal  embankment  should  be  not  less  than  ten  feet 
on  top,  including  the  riprap  covering,  the  slopes  of  tbe  embankment  should  be 
made  with  one  and  a  half  base  to  one  vertical  on  both  sides,  and  the  aver- 
age thickness  of  the  riprap  covering,  on  the  river  side,  need  not  exceed  two 
and  a  half  feet,  and  on  the  canal  side  two  feet,  and  on  top  one  and  a  half  feet. 

The  general  range  of  the  top  of  the  embankment  should  be  made  not  less 
than  two  feet  above  the  range  of  extreme  high  water.  In  excavating,  however, 
a  large  amount  of  rock  will  be  at  the  disposal  of  the  engineer,  and  can  be  ad- 
vantageously used  in  increasing  the  thickness  of  the  riprap  covering  of  the  em- 
bankment if  deemed  necessary.  The  guard-lock  walls  to  be  two  feet  above  the 
extreme  high  water,  the  other  lock  walla  to  be  high  enough  to  maintain  eight 
feet  depth  in  the  levels. 

In  case  any  other  than  a  canal  plan  should  be  adopted  requiring  locks  to  over- 
come the  fall,  they  should  have  the  same  general  dimensions  and  the  same  gen- 
eral arrangement  of  their  several  parts,  so  far  as  may  be  applicable  to  the  case. 

III. — Plans  of  improvement  discussed — Plan  of  improving  the  natural  channel 
of  the  river  by  excavating  the  rock. 

This  plan  was  first  recommended  by  Lieutenant  Lee  of  the  engineers  in  1837, 
and  some  work  was  accomplished  during  the  next  two  succeeding  years  under 
his  direction. 

The  plan  was  further  partially  carried  out  under  the  direction  of  J.  G.  Floyd, 
United  Sutes  agent,  some  twenty  years  later.  About  $350,000  have  been  spent, 
and  as  nearly  as  can  be  ascertained  about  25,000  cubic  yards  of  rock  excavated. 

It  is  conceded  by  pilots,  notwithstanding  the  many  assertions  to  the  contrary 
that  the  navigation  on  Lamillies  and  Lower  chains  has  been  somewhat  benefited, 
but  in  no  degree  commensurate  with  the  amount  of  money  expended,  when  the 
price  of  labor  and  materials  at  that  time  is  taken  into  consideration. 

General  Wilson,  in  his  report,  speaking  of  this  plan  of  improvement,  says : 

"The  plan  of  excavating  the  channel  is  for  a  variety  of  reasons  exceedingly 
difficult  to  execute  at  these  rapids,  either  by  blasting  under  water  or  by  the  use 
of  coffer  dams.  In  order  to  enlarge  the  channel  to  200  feet  wide  and  four  feet 
depth  in  extreme  low  water,  (low  water  of  1864,)  *  *  *  according  to 
data  recently  obtained,  it  will  require  the  excavation  of  176,519  cubic  yards  of 
rock,  which,  at  an  average  of  $15  per  yard,  will  cost  $2,662,797. 

<*  Should  this  channel  be  completed  it  will  not  accomplish  all  that  is  required, 
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for,  in  addition  to  the  dangers  consequent  upon  cross-cnvrents,  it  is  only  indi- 
cated by  the  faintest  ripple  marks  of  the  running  water,  and  could  not,  therefore, 
be  used  either  at  night  or  in  fogs,  or  during  unfavorable  winds,  and  a  special 
pilot  would  be  required  at  nearly  all  times.  Hence,  over  half  the  time  of  extreme 
low  water,  the  river  would  still  be  impassable  at  the  rapids.  Other  difficulties 
would  also  continue  to  exist:  The  fall  of  eighteen  feet  in  seven  and  a  half 
miles  with  an  increased  current  would  have  to  be  overcome  at  a  great  expense 
in  money  and  time  by  ascending  boats,  and  the  navigation  for  descending  hoats 
would  not  be  shorn  of  its  dangers.  In  addition  to  this  the  water  is  nowhere 
deep,  and,  as  the  excavation  has  to  be  carried  lower  than  is  actually  required, 
the  tendency  is  to  draw  the  water  from  the  shores  and  above  and  to  proportion- 
ably  transfer  the  shallow  places." 

The  board  concur  with  General  Wilson  in  the  opinion  expressed  by  him  that 
the  channel  improved  to  200  feet  in  width  and  four  feet  depth  in  extreme  low 
water  is  not  an  adequate  improvement,  and  that  it  would  not  fully  accommo- 
date the  requirements  of  commerce,  even  supposing  there  was  no  difficulty  ex- 
perienced from  its  crookedness  and  narrowness,  no  dangers  to  be  encountered, 
and  no  difficulties  in  navigating  the  ehannel  at  night,  and  in  windy  or  foggy 
weather. 

It  will  be  seen  by  referring  to  the  table  of  stages  on  the  rapids  and  on  the 
bars  prepared  by  Lieutenant  Warren,  that  with  the  rapids  improved  to  four  feet 
depth  in  low  water  it  will  only  give  five  feet  on  the  rapids  when  there  is  six  feet 
on  the  bars  above  and  below.  This  would  necessitate  the  loadmg  of  boats  a 
foot  lighter  to  pass  the  rapids  than  would  be  requisite  on  the  bars,  or  would  ne- 
cessitate a  transfer  of  the  freight  by  lighters  or  otherwise.  Boats  frequently 
load  to  six  feet  or  more  when  the  stage  of  the  water  will  allow  it,  and  from  this 
improvement  such  boats  would  derive  little  benefit. 

From  this  it  will  be  seen  that  a  channel  improvement  ought  not  to  be  less 
than  five  feet  deep  in  low  water,  for  though  it  might  materially  ameliorate  the 
present  condition  of  the  rapids  to  make  a  channel  four  feet  deep,  it  would  be 
only  a  partial  remedy  of  the  difficulties.  Again,  a  crooked  channel  200  feet 
wide,  exposed  in  very  many  places  to  cross-currents,  with  a  velocity  of  from 
three  to  six  miles  per  hour,  is  inadequate  to  afford  the  facilities  that  the  growing 
commerce  of  this  great  river  demands.  Many  of  the  same  difficulties  that  are 
now  experienced  would  still  be  encountered. 

The  board  is  of  opinion  that  a  channel  at  these  rapids  less.than  300  feet  wide 
and  five  feet  deep  in  low  water,  following  the  natural  channel,  would  fail  to  be 
such  an  improvement  as  is  required. 

The  following  estimates,  based  on  the  surveys  made  last  fall  by  General 
Wilson,  will  show  the  amounts  of  rock  excavation  and  estimated  cost  of  making 
this  sort  of  channel  improvement : 

A  channel  200  feet  wide  and  four  feet  deep  in  extreme  low  water,  is  estimated 
to  require  the  excavation  of  176,519  cubic  yards  of  rock. 

The  board  have  estimated  for  a  channel  200  feet  wide  and  five  feet  deep, 
318,562  cubic  yards;  a  channel  300  feet  wide  and  four  feet  deep,  291,809  cubic 
yards ;  a  channel  300  feet  wide  and  five  feet  deep,  503,435  cubic  yards. 

General  Wilson  estimates  that  this  work  will  cost  815  per  yard,  and  this  is 
probably  a  fair  price  at  the  present  price  of  materials  and  labor. 

Supposing  that  in  the  case  of  the  channel  300  feet  wide  by  five  feet  deep,  on 
account  of  the  increased  amount,  it  can  be  done  for  $10  per  yard,  and  in  the 
other  two  cases  at  $11  and  $12  50  per  yard  respectively — we  will  then  have  for 
the  estimated  cost  of  the  channel  improvements  as  follows  : 

200  feet  wide  by  4  deep,  at  $15  per  yard $2,647,785 

300  feet  wide  by  4  deep,  at  $12  50  per  yard 3.648,362 

200  feet  wide  by  5  deep,  at  $11  per  yard 3,504,182 

3000  feet  wide  by  5  deep,  at  $10  per  yard 5,034,350 
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IV. — Plan  of  dams  entirely  across  the  rirer,  with  locks  for  steamboats  and  chutes 
for  rafts  and  flat  hoats^  creating  a  slack-toater  navigation  in  the  river. 

As  this  plan  has  been  advocated  by  several  engineers,  and  as  there  are  do  in- 
superable difficulties  in  executing  it,  the  board  will  describe  what  they  conceive 
to  be  the  best  location  for  such  a  plan  of  improvement  at  the  Des  Moines  rapids. 

It  will  require  at  least  three  dams  to  overcome  the  fall  from  the  head  to  the 
foot  of  the  rapids. 

In  the  lowest  stages  there  is  a  fall  of  about  22  feet  on  the  rapids.  In  extreme 
low  water,  the  first  dam  must  raise  the  water  on  the  upper  chain  4.2  feet ;  0.8 
feet  being  the  shoalest  depth  in  the  channel  on  that  chain,  this  will  increase  the 
fall  from  the  head  to  the  foot  of  the  rapids  to  26.2  feet,  which  should  be  divided 
into  three  lifts  of  8.73  each.  The  upper  dam  might  be  built  across  the  river 
near  station  "  A  "  of  General  Wilson's  survey,  the  second  near  station  "  0," 
and  the  third  or  lower  dam  near  the  site  of  the  "  Keokuk  Packet  Landing." 

The  locks  should  all  be  on  the  Iowa  side. 

The  first  dam  would  be  12.9  feet  higher  than  the  surface  of  extreme  low 
water  at  that  place  ;  the  middle  dam  11.5  feet  above  low  water  at  that  place  ; 
and  the  lower  dam  8.7  feet  above  low  water  at  the  Keokuk  indicator;  or,  what  is 
the  same  thing,  the  middle  and  lower  dam  should  each  be  high  enough  to  raise 
the  water  at  the  foot  of  the  one  preceding  it  to  such  a  height  that  boats  reach- 
ing the  rapids  from  above  or  below  could  always  find  plenty  of  water  to  pass 
through  the  chutes  or  Idcks. 

For  the  purpose  of  estimating  the  cost  of  this  plan,  the  dams  are  assumed  to 
be  built  of  heavy  crib  ten  feet  from  centre  to  centre,  filled  with  stone,  the  upper 
elopes  with  2^  feet  base  to  one  foot  perpendicular,  the  lower  slope  4|  to  one. 

The  timbers  of  the  crib  should  be  about  one  foot  square,  notched  two  inches 
and  bolted;  the  upper  slope  should  be  covered  with  two  courses  of  plank,  two 
and  four  inches  thick  respectively ;  the  lower  slope  with  timbers  one  foot  square. 

Each  dam  should  be  provided  with  at  least  one  chute,  at  the  most  favorablo^ 
place  for  navigation.  At  this  place  the  dam,  instead  of  being  built  up  to  the  full 
height,  should  be  finished  off  at  the  height  of  the  upper  end  of  the  chute  for  a 
width  of  320  feet. 

At  a  distance  of  150  feet  on  each  side  of  the  axis  of  the  chute  a  crib  should 
be  built,  high  enough  to  be  beyond  overflow  in  the  highest  stages  of  the  river, 
ten  feet  thick,  covered  with  timbers,  planked  on  the  channel  face;  each  chute 
shoald  be  at  least  150  feet  in  length — a  greater  length  preferable. 

A  section  of  a  dam  and  chute  that  might  be  applied  in  carrying  out  this  plan 
of  improvement  at  the  Des  Moines  rapids  is  shown  on  the  accompanying  maps. 
The  locks  should  agree,  both  as  regards  the  dimensions  and  general  arrangement, 
"With  those  already  prescribed. 

The  following  is  an  estimate  of  the  probable  cost  of  such  a  plan  of  improve- 
ment: 

UPPKR  DAM,  SIXTEEN  FEET  HIGH  AND  4,500  FEET  LONG. 

681,067  lineal  feet  twelve-inch  timber,  at  forty  cents $272,  666  80 

855,450  feet,  board  measure,  oak  and  pine  covering  and  sheet 

piling,  at  $45  per  thousand 38,  495  25 

80,497  cubic  yards  stone  filling,  at  $1  50 120,  745  50 

3 1 ,364  cubic  yards  gravelling,  at  fifty  cents 15,  682  00 

4 11,280  pounds  bolts  and  spikes,  at  fifteen  cents 61,  692  00 

Two  abutments,  1,480  cubic  yards  masonry,  at  $10  per  yard ....  14,  800  00 

One  chute 22,  000  00 
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5»000  cubic  yards  excavation,  at  Si  per  cubic  yard $5,  000  00 

8,000  cubic  yards  embankment,  at  thirty  cents  per  cubic  yard ...  2,  400  00 

553,481   55 
Add  ten  per  cent,  for  contingencies 55,  348  15 


Total  estimated  cost  of  upper  dam  and  one  chute 608,  829  70 


MIDDLB  DAM,  14^  FBBT  HIGH,  4,800  FEET  LONG. 

652,800  lineal  feet  twelve-inch  square  timber  for  cribs,  notched  and 

bolted,  at  forty  cents $261,  120  00 

993,600  feet,  board  measure,  oak  and  pine  covering  and  sheet 

piling,  at  $45  per  thousand 44,  712  00 

81,600  cubic  yards  stone  filling,  at  81  50 122,  400  00 

28,800  cubic  yards  gravelling,  at  fifty  cents   14,  400  00 

393,600  pounds  bolts  and  spikes,  &c ,  at  fifteen  cents 59,  040  00 

Two  abutments,  1,400  cubic  yards  masonry,  at  $10 14,  000  00 

5,200  cubic  yards  excavation,  at  $1 5,  200  00 

8,500  cubic  yards  embankment,  at  thirty  cents 2,  550  00 

One  chute 22,  000  00 


545,422  00 
Add  ten  per  cent,  for  contingencies ; 54,  542  20 

Total  estimated  cost  of  middle  dam  and  chute 599,  964  20 


LOWER  DAM,  13j  FEET  HIGH,  4,200  FEET  LONG,  AND  EMBANKMENT. 

504,000  lineal  feet  twelve-inch  timber,  square,  for  cribs,  notched 

and  bolted,  at  forty  cents $201,  600  00 

798,000  feet,  board  measure,  oak  and  pine  covering  and  sheet 

piling,  at  $45  per  thousand 35,  9 10  00 

67,200  cubic  yards  stone  filling,  at  $1  50 100,  800  00 

23,100  cubic  yards  gravelling,  at  fifty  cents 11,  550  00 

336,000  pounds  bolts  spikes,  &c.,  at  fifteen  cents   50,  400  00 

1,300  cubic  yards,  two  abutments,  masonry,  at  €10 13,  000  00 

One  chute 22,  000  00 

11,000  cubic  yards  excavation,  at  forty  cents 4,  400  00 

58,000  cubic  yards  excavation,  at  $1 5,  800  00 

23,700  cubic  yards  embankment,  at  thirty  cents 7, 110  00 

452,570  00 
Add  ten  per  cent,  for  contingencies 45,  257  00 

Lower  dam  complete,  with  chute 497,  827  00 


RECAPITULATION. 

Estimated  cost  of  upper  dam $608,  829  70 

Estimated  cost  of  middle  dam 599,  964  20 

Estimated  cost  of  lower  dam 497,  827  00 


Estimated  cost  of  three  dams 1,  706,  620  90 

Add  estimated  cost  of  three  locks,  putting  them  the  same  as  for 

the  canal  plan 763,  471  00 

Total  cost  of  this  plan 2,  460,  091  90 
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The  foregoing  estimate  is  made  for  ihe  purpose  of  sboinng  how  this  plan  of 
improvement  will  compare  with  others  that  have  been  or  will  be  referred  to  in 
regard  to  cost ;  the  plan  is  one  that  has  frequently  been  advocated  on  account 
of  its  supposed  cheapness. 

The  board  are  of  opinion  that  a  weaker  dam  than  the  one  they  have  based 
their  estimate  upon  would  not  answer  in  a  great  river  like  the  Mississippi. 

Some  improvement  could  be  made  in  this  dam,  particularly  in  regard  to  the 
length  of  the  chutes,  which  would  give  more  facilities  for  commerce,  but  would 
add  to  the  cost. 

This  plan  possesses  no  advantages  over  the  plan  of  the  canal  that  will  pres- 
ently be  described ;  on  the  contrary,  the  advantages  are  all  on  the  other  side. 

It  is  an  important  fact,  which  should  not  be  overlooked,  that  the  Mississippi 
river  has,  for  the  greater  portion  of  the  year,  a  good  navigation  over  the 
rapids.  During  two- thirds  of  an  ordinary  season  no  improvement  to  the  navi- 
gation is  necessary  or  required. 

The  board  hold  that  this  fact  should  be  prominently  kept  in  view,  and  what- 
ever plan  is  adopted,  it  should  be  one  that  will  not  interfere  with  the  navigation 
in  high  stages. 

No  improvement  should  be  constructed  at  this  place  for  low- water  stages  that 
would  itself  become  an  obstruction  in  high  water. 

It  is  true  that  in  the  plan  of  locks  and  dams  a  sluice  navigation  might  be  made 
in  the  dams,  which  would  pass  rafts,  &c.,  down  stream  tolerably  well  in  low 
water,  and  which  steamboats  could  ascend  in  medium  high  stages,  but  in  order  to 
make  a  good  ascending  navigation  in  moderate  stages  of  the  water,  much  longer 
chutes  would  be  necessary  than  those  describeS  herein  and  estimated  for. 

The  cost  of  maintaining  the  locks  of  a  canal  would  be  about  the  same  as  locks 
in  this  plan. 

The  cost  of  maintaining  the  dams,  however,  would  be  much  greater  than  that 
for  maintaining  the  canal,  they  being  much  more  subject  to  injury  from  ice.  Well 
built  dams  might  stand  for  years  without  material  repairs,  but  it  would  not  be 
proper  to  assume  that  such  would  be  the  case,  and  therefore  an  estimate  for 
superintendence  and  repair  is  an  important  item,  and  as  the  money  for  this  pur- 
pose, as  the  laws  now  are,  must  in  all  cases  come  by  direct  appropriation,  delay 
might  some  time  cause  the  destruction  of  the  entire  work.  If  we  assume  that 
in  the  course  of  fifty  years  a  dam  would  cost  as  much  in  superintendence  and 
repairs  as  the  original  cost,  (and  this  is  deemed  by  the  board  a  fair  estimate,) 
that  would  be  two  per  cent,  per  annum  on  the  entire  cost ;  and  as  the  dams 
are  estimated  to  cost  $1,706,620  90,  this  would  give  $34,132  42  annually,  and 
allowing  $15,000  for*the  locks,  (the  same  as  in  the  canal  system,)  would  make 
the  annual  cost  of  maintaining  this  system  of  improvement  $59,132,  to  be  made 
by  direct  appropriations  from  the  treasury. 

A  law  of  Congress  prohibits  the  levying  of  a  tax  on  the  produce,  &c.,  passing 
through  the  locks. 

While  the  board  do  not  entertain  a  doubt  as  to  the  practicability  of  carrying 
out  this  plan,  the  fact  of  the  volume  of  water  passing  over  the  rapids  is  so  great 
as  to  require  no  improvement  in  the  navigation  for  the  greater  part  of  the  year ; 
and  in  view  of  the  fact  that  the  adoptiijn  of  this  plan  will  destroy  that  naviga- 
tion, and  as  the  cost  is  no  argument  in  its  favor;  and  as  it  has  no  advantage  noC  ' 
possessed  by  the  canal  improvement  referred  to,  but  on  the  contrary  some  dis- 
advantages, the  board  cannot  recommend  this  plan  for  adoption.  It  is  accord- 
ingly rejected. 


Digitized  by  VjOOQIC 


BEPORT  OF  THE  8ECBETARY  OF  WAB.         329 

V. — Plan  and  position  of  an  improvement  proposed  hy  G.  EdmwndSf  jr,,  of 

Illinois. 

The  following  plan  has  been  advocated  by  certain  parties  in  lUinoiB,  and  is 
thas  described  hy  G.  Edmunds,  jr. : 

•  •  •  I*  ^  jj^ni  should  be  erected  from  the  island  at  the  Upper 
chain  to  the  Illinois  side,  and  a  wall  should  be  built  from  the  west  end  of  the 
dam  down  parallel  with  the  Iowa  shore,  about  one  (1)  mile,  thereby  deepening 
the  water  on  the  Upper  chain,  and  continuing  the  water  in  a  regular  channel 
until  it  falls  into  deep  water  below  the  chain.  By  this  means,  a  sluice  five  (5) 
feet  deep  on  the  chain  could  be  produced  with  a  fall  within  its  length  of  about 
three  and  a  half  (3^)  feet  per  inile — a  foot  less  than  the  present  fall  on  the 
Lower  chain,  and,  consequently,  giving  much  less  velocity  of  current.  By  this 
mode,  all  obstructions  presented  by  the  Upper  chain  will  be  overcome,  and  the 
navigation  made  complete  to  the  head  of  Spanish  chain,  a  distance  of  between 
four  and  five  miles.  •  •  The  dam  could  be  constructed  by  cribs 
filled  with  rock,  or  with  brush  and  stone,  say  three  feet  deep,  4,200  feet  long, 
and  twenty-four  feet  wide,  containing  11,200  yards,  at  an  expense  of  $11,200. 
The  wall  to  consist  of  earth  covered  with  riprap  three  feet  deep;  total,  forty- 
five  feet  at  the  base,  nine  feet  on  top,  and  eighteen  feet  deep  on  an  average,  at 
an  expense  of  $«52,800. 

"At  the  head  of  the  dam  there  must  be  an  ice-breaker  of  heavy  masonry — 
about  100  yards — at  an  expense  of  $2,000,  making  a  total  expense  of  improv- 
ing the  Upper  chain  of  $101,200. 

'*  Continuing  the  same  plan  of  improvement,  commence  on  the  Illinois  side  of 
the  river,  and  put  in  a  similar  wall  from  the  deep  water  at  the  head  of  Spanish 
chain,  at  a  distance  of  say  500  or  600  feet  from  the  east  bank,  and  east  of  the 
present  steamboat  channel  to  deep  water  below  English  chain,  a  distance  of 
about  four  miles,  in  which  the  river  falls  about  nine  and  a  half  feet.  By 
straightening  the  projection  on  the  east  bank  of  the  river,  this  would  present  a 
sluice  of  four  miles  in  length,  in  which,  by  narrowing  the  sluice  at  the  rate  of 
.  about  ten  feet  per  mile  as  you  go  down,  an  even  and  regular  current  may  be 
had  at  any  desired  depth. 

"  Construct  a  dam  from  the  west  bank  of  the  river,  near  Nashville,  to  the 
head  of  this  wall,  raising  the  water  three  feet,  will  give  a  depth  of  five  feet  in 
the  sluice,  forming  an  inclined  plane  of  four  miles,  in  which  there  will  be  a  fall 
of  twelve  and  a  half  feet,  being  at  all  times  less  fall  per  mile  and  less  velocity 
than  on  the  Lower  chain  at  present. 

"The  expense  of  this  work  will  not  exceed  $355,200,  calculated  on  the  same 
basis  as  that  proposed  on  the  Upper  chain.  This  would  perfect  the  navigation 
to  the  head  of  the  Lower  chain. 

*  *  •  "  Construct  a  dam  from  the  west  bank  of  the  river  to  Fille 
Rock  chute,  at  the  head  of  the  Lower  chain;  also,  from  the  east  shore  to  Sucker 
chute,  the  ends  of  the  dams  approaching  within  about  600  or  800  feet  of  each 
other,  and  constructing  two  walls  like  those  herein  before  described,  nearly 
parallel,  but  approaching  each  other  at  the  rate  of  twenty-five  feet  each  per 
mile  until  deep  water  is  reached  below  the  chain;  then  continuing  one-fourth  of  a 
mile  further,  diverging  at  the  same  rates,  forming  a  chute  or  sluice  600  to  800  feet 
wide,  and  about  one  and  a  fourth  to  one  and  a  half  miles  long.  The  dams,  walls, 
and  heads  of  walls  constructed  as  described  for  Upper  chain.  This  would  leave 
both  Sucker  and  Fille  Rock  chutes  within  the  sluice,  and  by  raising  the  dam  at 
the  head  of  the  chain  three  feet,  would  give  about  five  and  a  half  feet  in  the 
Lower  chain,  with  a  fall  in  the  sluice,  say  one  and  a  half  miles  in  length,  of 
about  seven  and  a  half  feet — ^less  than  double  the  fall  now  overcome  in  one- half 
mile,  being  only  five  feet  to  the  mile.  *  *  The  dams  would  cost  about 
$12,000 ;  the  heads  of  the  walls  about  $4,000,  and  the  walls  themselves  (total 
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len^h  three  m^lee)  $264,000,  making  a  total  expense  on  the  Lower  chain  of 
$280,000,  and  a  total  for  the  improvement  of  the  entire  rapide  $736,400." 

The  board  will  proceed  to  point  out  grave  errors  into  which  Mr.  Edmunds  has 
fallen. 

In  his  estimate  of  the  cost  of  the  entire  improvement  it  would  appear  that  his 
plan  has  economy  in  its  favor;  but  this  is  only  aij  appearance,  not  substantiated 
by  facts.  In  the  first  place,  he  has  estimated  $11,200  for  the  cost  of  a  dam 
from  Montrose  island  to  the  Illinois  shore  made  of  cribs  filled  with  stone. 

A  stone  and  brush  dam  that  he  refers  to  is  altogether  out  of  the  question  on 
such  a  river  as  the  Mississippi,  and  would  be  swept  away  in  one  season  by  the 
ice. 

The  dam  he  proposes  will  contain  11,200  cubic  yards,  at  the  rate  of  one 
dollar  per  yard.  It  is  hardly  necessary  to  compare  an  estimate  at  such  rates 
with  those  upon  which  other  works  herein  referred  to  are  based. 

The  board  is  of  the  opinion  that  at  any  point  on  the  rapids  nothing  hut  the 
most  substantial  structure  should  be  placed — a  dam  of  loose  stone  and  crib- work 
should  be  certainly  bolted  to  the  rocks. 

The  proposed  dam  for  the  Upper  chain,  three  feet  high,  is  not  sufficient  to 
raise  the  water  4.2  feet  in  the  sluice,  which  rise  is  necessary  in  order  to  make  it 
five  feet  deep  in  extreme  low  water.  The  dams  should  not  be  less  than  4.2 
feet  high. 

If  such  a  plan  should  be  adopted  for  passing  the  Upper  chain  as  is  proposed 
by  Mr.  Edmunds,  the  board  would  suggest  that  a  dam  less  strong  than  the  one 
represented  in  section  on  the  map  herewith  should  not  be  allowed  at  this  place 
nor  any  other  on  those  rapids. 

Again,  in  regard  to  the  wall  that  should  extend  from  Montrose  island  down 
the  river  parallel  to  the  Iowa  shore.  This  embankment  will  be  subject  to  as 
great  abrasion  as  a  similar  wall  for  a  canal,  and  should  not  be  of  less  dimensions. 
This  the  board  have  already  established  at  maximum  width  on  top  of  ten  feet. 
Mr  Edmunds  makes  the  average  height  of  the  embankment  eighteen  feet;  this 
is  nearly  correct,  but  he  omits  to  notice  the  fact  that  the  greater  part  of  Mont- 
rose island  is  under  water  in  high  stages,  and  consequently  an  embankment  will 
have  to  be  built  along  the  whole  length  of  the  island. 

In  order  to  make  five  feet  depth  in  the  sluices  in  extreme  low  water,  the 
water  niust  be  mised  4.2  feet,  or  else  rock  must  be  excavated  from  the  channel 
As  this  improvement  is  designed  to  obviate  thid  difficulty,  the  depth  must  be  had 
by  raising  the  water  surface. 

There  is  already  a  fall  on  this  chain  of  one  foot  to  the  mile ;  adding  the 
increased  level  to  this,*we  would  have  a  fall  in  the  sluice  of  over  five  feet  per 
mile,  by  no  means  affording  good  navigation  for  even  the  most  powerful  steamers. 

The  same  observations  in  regard  to  the  dam  at  the  Upper  chain  will  apply  to 
the  dam  he  proposes  near  Spanish  chain.  Mr.  Edmunds  speaks  of  straightening 
up  the  projections  of  the  east  bank  along  the  liu(^  of  the  Illinois  shore  in  the 
second  sluice,  but  makes  no  estimate  of  its  cost.  This  will  be  found  to  be  no 
inconsiderable  item,  for  it  can  only  be  done  by  the  excavation  of  a  considerable 
amount  of  rock. 

Again,  he  proposed  to  keep  the  water  in  the  sluice  about  three  feet  above  the 
water  outside,  but  no  arrangement  is  made  at  the  lower  end  for  dropping  into 
deep  water.  (The  sluice  is  supposed  to  end  when  it  comes  to  the  deep-water 
channel. )  If  the  embankment  is  extended  a  mile  further  down,  widening  out 
gradually  so  as  to  distribute  this  fall  over  a  distance  of  a  mile,  there  would  then 
be  at  the  lower  end  of  the  sluice  a  current,  to  be  overcome  by  a^^cending  steam- 
boats, due  to  the  fall  of  five  feet  per  mile,  or  the  head  of  water  in  the  sluice,  in 
addition  to  the  regular  fall  in  the  river  at  that  place,  which  is  about  two  feet. 
If  this  embankment  is  not  run  down  in  this  manner  it  would  be  impossible  for 
the  most  powerful  steamboats  to  ascend  the  sluice  at  all.  No  estimate  is  made 
of  this  very  necessary  extension  of  the  embankment. 
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In  describing  hia  plan  he  nays :  "  Raieinir  the  water  three  feet  will  give  five 
feet  depth  in  the  sluice,  forming  an  inclined  plane  of  four  miles,  in  which  there 
will  be  a  fall  of  12J  feet." 

But  if  there  is  only  one  incline  in  the  sluice,  and  that  begins  three  feet  above 
the  natural  level  at  the  head,  and  gradually  falls  off  to  nothing  at  the  end,  there 
will  be  a  large  amount  of  rock  excavation  necessary  in  the  sluice  to  make  the 
^ve  feet  d«  pth  throughout  the  lower  half  of  it.  A  full  head  of  three  feet  must 
be  maintained  in  the  sluice  throughout,  else  there  will  not  be  five  feet  depth  at 
the  lower  end. 

He  says:  **This  plan  would  perfect  the  navigation  to  the  head  of  the  lower 
chain."  In  a  few  lines  thereafter,  be  speaks  of  building  a  dam  to  "  Fille  Rock 
chute  at  the  head  of  the  Lower  chain." 

It  should  be  observed,  if  he  regards  this  as  the  head  of  the  Lower  chain,  he 
has  failed  to  make  an  improvement  of  one  of  the  worst  places  in  the  rapids,  viz : 
Montebello  crossing,  about  half  a  mile  above  Fille  Rock  chute.  There  is  a  fall 
between  these  points  of  over  two  feet,  and  thie  fact  that  he  says  **  the  dam  at 
the  head  of  the  sluice  would  give  about  5  J  feet  on  the  Lower  chain,"  is  evidence 
that  he  does  not  regard  Montebello  crossing  as  a  part  of  the  Lower  chain,  be- 
cause a  dam  three  feet  high  could  not,  located  where  he  proposes  it,  raise  the 
water  at  Montebello  crossing  3  J  feet,  which  it  would  have  to  do.  In  order  to  get 
three  feet  more  water  in  Montebello  crossing  than  there  is  at  present,  the  dams 
should  be  moved  further  up  the  river,  or  raised  higher,  and  to  do  either  would 
materially  increase  the  cost  of  the  embankment  walls  of  the  sluice. 

Then,  again,  the  latter  are  estimated  on  the  same  basis  as  the  embankment 
which  he  proposes  to  run  from  the  lower  end  of  Montrose  island. 

It  has  been  shown  in  this  report  that  the  range  between  the  surfaces  of  ex- 
treme high  and  lower  water  at  the  foot  of  the  rapids  is  2L721  feet,  and  hence 
his  sluice  walls,  the  tops  of  which  are  only  eighteen  feet  above  the  bottom  of 
the  river,  would  be  overflowed  in  even  ordinary  high  water. 

In  order  to  be  properly  protected  from  this  danger  the  embankment  should 
not  be  less  than  23.781  feet  above  the  surface  of  extreme  low  water.  The  aver- 
age depth  from  the  head  to  the  foot  of  the  proposed  sluice  is  not  less  than  four 
and  a  halt  feet,  (the  lower  part  being  in  deep  water,)  and  hence  will  require  an 
embankment  about  twenty-eight  feet  instead  of  eighteen  feet  high. 

With  these  corrections  made,  and  for  the  purpose  of  instituting  a  fair  com- 
parison between  this  and  the  other  plans  of  improvement,  the  board  have  made 
the  following  estimate  of  its  probable  cost : 

ESTIMATE  FOR  DAM  FROM  MONTROSE  ISLAND  TO  THE  ILLINOIS  SHORE  FOR  EACH 
ONE  HUNDRED  FEET  IN  LENGTH. 

23,301  feet  board  measure  heavy  timber  for  cribs,  at  $50  per  M  -  $1, 165  05 

104  cubic  yards  loose  stone,  at  $1  50 156  00 

90  cubic  yards  gravelling,  at  $1 90  00 

664  pounds  bolts,  spikes,  &c.,  at  15  cents 99  60 

Total  for  one  hundred  feet 1,  510  65 

4,200  feet  in  length $63,  447  30 

214  cubic  yards  masonry  abutments,  at  $10 , 2, 140  00 

Coffer  dams  ani  bailing 25,  000  00 

Preparing  foundation 2,  500  00 

Total 93,  087  30 

Contingencies  and  engineering,  15  per  cent 13,  962  78 

Total  for  upper  dam 107,  050  08 
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97,000  cubic  yards  of  embankment,  one  mile  long,  from  Mon- 
trose island,  at  50  cents 348,  />00  00 

32,244  cubic  yards  riprap  covering,  at  82 66,  488  00 

1 0,009  cubic  yards  embankment  on  Montrose  island,  at  50  cents .  5,  004  50 

7,022  cubic  yards  riprap  on  Montrose  island,  at  $2 14,  044  00 

134,036  50 
Contingencies  and  engineering,  ^t  10  per  cent 13,  403  65 

147,440  15 
Total  for  dam  and  sluice $254,  490  23 


8RCOND  DAM. 

5  miles  sluice  wall,  average  heigbt  22  feet $94.  007  60 

743,110  cubic  yards  earth  embankment,  at  50  cents 371,  555  00 

181,865  cubic  yards  riprap,  at  81  50 272,  797  50 

107  cubic  yards  masonry  at  bead  of  the  wall,  at  810 1,  070  00 

Straightening  the  projections  on  the  east  side  of  the  river  in  the 
sluice,  298, 129  cubic  yards  of  earth  paid  for  as  embankment, 

37,037  cubic  yards  rock,  at  82 74,  074  00 

813,504  10 

Contingencies  and  engineering,  10  per  cent 81,  350  41 

Total  for  second  dam  and  sluice 894,  854  51 

LOWER  DAM  AND  SLUICB. 

Dams 881,407  36 

3  miles  of  embankment ;  747,41 1  cubic  yards  earth,  at  50  cents .  373,  705  50 

124,371  cubic  yards  riprap,  at  82 248,  742  00 

Head  walls :  285  cubic  yards  masonry,  at  810 •         2,  850  00 

706,704  86 

Contingencies  and  engineermg,  10  per  cent 70,  670  48 

Lower  dam  and  sluice 777,  375  34 

BBCAPITULATION. 

Upper  dam  and  sluice 8254,  490  23 

Middle  dam  and  sluice 894,  854  51 

Lower  dam  and  sluice j 777,  375  34 

Total  for  improvement 1, 926,  720  08 


From  this  estimate  it  will  be  seen  that  the  saving  of  money  in  carrying  this 
plan  into  execution  is  not  as  great  as  it  would  appear  from  Mr.  Edmunds's  esti- 
mate. 

The  board  entertain  the  opinion  that,  constructed  according  to  the  plan  of 
Mr.  Edmunds,  with  the  modifications  that  have  been  indicated  as  necessary,  it 
would  still  fail  to  produce  the  result  claimed  for  it,  and  would  consequently  not 
be  an  adequate  improvement.     There  are  too  many  elements  of  uncertainty  in 
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the  plan  to  warrant  the  board  in  recommending  it.  It  is  experimental  in  its 
character,  and  would  materiallj  exaggerate  one  of  the  principal  sources  of  diffi- 
culty of  these  rapids  by  making  the  fall  several  feet  greater  than  it  already  is. 
In  short,  whatever  may  be  the  merits  of  the  plan,  if  it  has  any,  they  have  not 
been  presented  by  Mr.  Edmunds  with  sufficient  accuracy  and  regard  to  detail 
to  warrant  the  board  in  giving  it  further  consideration ;  it  is  therefore  rejected. 

VI. — Plan  and  position  of  an  improvement  hy  means  of  an  excavated  shore 
channel  with  an  exterior  embankment  on  the  Iowa  side.  Estimate  of  its  proh' 
able  cost;  also  of  a  similar  improvement  on  the  Illinois  side. 

Lieutenant  Warren,  in  his  report  of  his  survey  in  1853,  says:  "Captain 
Shi  eve,  in  his  report  in  1836,  urgently  recommends  that  these  rapids  be  im- 
proved by  excavating  a  channel  ninety  feet  wide  and  five  feet  deep  along  the 
Iowa  shore  from  Keokuk  to  Nashville,  and  through  the  Upper  chain,  near  the 
foot  of  Montrose  island."  *  He  states,  "by  pursuing  tliis  plan,  the  navigator  will 
have  the  shore  for  his  guide,  and  cannot  miss  the  channel  in  any  stage  of  water  ; 
consequently  it  will  not  be  necessary  to  excavate  a  channel  more  than  ninety 
feet  wide,  which  width  can  be  more  easily  navigated  than  a  channel  300  feet 
wide,  following  the  meauderings  of  the  natural  channel  that  now  exists  betweea 
the  reefs." 

Although  this  plan  is  practicable,  the  board  do  not  concur  with  Captain 
Shreve  in  the  opinion  that  ninety  feet  width  is  all  that  would  be  required.  The 
fact  id,  that  two  ordinary  sized  steamboats  that  now  navigate  the  upper  Missis- 
sippi could  not  pass  each  other  at  all  in  such  a  channel,  and  even  a  large  one 
could  barely  thread  it.  A  channel  of  that  kind,  with  the  dimensions  proposed 
by  Captain  Shreve,  is  out  of  the  question  at  the  present  day. 

The  board  will  now  describe  a  plan  that  could  be  carried  out,  and  would  make 
a  practicable  channel,  following  tne  ideas  of  Captain  Shreve. 

Excavate  a  channel  near  the  shore  300  feet  wide,  and  with  the  excavated  ma- 
•  terial  and  other  material  that  could  be  obtained  from  the  shore  by  straightening 
and  smoothing  its  sides,  construct  an  exterior  embankment  ten  feet  wide  on  top, 
with  slopes  of  l^  base  to  1  perpendicular,  with  two  feet  thickness  of  riprap  on 
both  slopes.  The  embankment  need  not  necessarily  be  as  high  as  would  be 
required  in  a  canal,  but  high  enough  to  be  safe  from  submergence  until  the  main 
river  outside  should  be  navigable.  This  channel  could  be  run  at  all  times  when 
the  river  should  be  low  enough  to  require  it. 

A  channel  like  this  could  also  be  made  on  the  Illinois  side,  extending  from 
Edmunds*s  warehouse  to  Hamilton,  but  there  would  be  a  considerable  increase  of 
embankment  wall  and  rock  excavation. 

The  main  objection  to  such  a  work  on  that  side,  however,  would  be  the  river 
channel  entrances,  being  on  the  Iowa  side ;  it  would  necessitate  the  crossing  of 
the  river  twice,  and  one  of  those  would  be  at  "  Nashville  crossing,"  a  difficult 
place  even  in  an  ordinary  low  water.  This  plan,  therefore,  will  not  be  further 
considered. 

If  the  channel  is  made  continuous  from  Montrose  to  Keokuk,  to  a  similar  im- 
provement on  the  Illinois  side,  from  Nauvoo  to  Hamilton,  both  in  respect  tx)  cost, 
location,  and  all  other  advantages,  the  Iowa  side  is  again  preferable. 

Such  a  channel,  300  feet  wide  and  six  feet  deep,  would  require  the  excavation 
of  3,556,543  cubic  yards  of  material.  The  proportion  of  this  classed  as  earth  is 
437,000  cubic  yards,  which,  deducted  from  the  total,  leaves  3,119,543  cubic 
yards  of  rock  excavation. 

By  throwing  the  channel  further  into  the  river  the  total  quantity  of  excava- 
tion would  be  somewhat  reduced,  but  would  be  almost  entirely  rock  under  water. 
It  is  evident,  however,  from  an  inspection  of  the  profile  and  river  soundings,  that 
to  obtain  one  regular  inclined  channel  300  feet  wide,  and  six  feet  deep  in  low 
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water,  would  involve  an  excavation  in  rock  about  five  feet  in  depth  for  a  distance 
of  about  ten  railes. 

By  throwing  it  into  two  inclines  the  quantity  of  rock  excavation  would  be  re- 
duced to  2,595,555  cubic  yards.  By  means  of  a  temporary  coffer-dam  or  em- 
bankment thrown  across  from  the  shore  to  the  head  of  the  proposed  line  of 
embankment,  and  the  raising  of  said  embankment  a  few  feet  above  low  water, 
keeping  out  the  river,  the  excavation  inside  could  be  rendered  comparatively 
dry,  and  most  of  the  rock  excavation  could  be  made  in  the  ordinary  manner  by 
drilling  and  blasting,  except  at  and  near  the  lower  end,  where  it  would  have  to 
be  done  by  the  use  of  coffer-dams.  All  the  stone  required  for  the  embankment 
and  riprap  on  its  slopes  and  top  would  be  obtained  from  the  bed  of  the  channel. 
The  top  of  the  embankment  should  be  two  feet  above  extreme  high  water,  and 
have  the  same  dimensions  as  the  canal  embankment  hereinafter  to  be  described. 

The  following  is  the  estimate  of  the  probable  cost  of  this  plan,  making  the 
channel  five  feet  deep,  with  two  inclines,  the  lower  on|  falling  2  ^  feet  per  mile : 
2,016,055  cubic  yards  rock  excavation,  at  $2 $4,  032,  110 

437,000  cubic  yards  earth  excavation,  at  40  cents 174,  800 

310,000  cubic  yards  embankment,  at  50  cents 155,  000 

Coffer-dams  and  extra  work 100,  000 

Contingencies  and  engineering 200,  000 

Total 4,661,910 


By  making  the  channel  5  feet  deep  and  200  feet  wide  the  estimated  cost  will 
be  83,317,874. 

By  making  the  channel  4  feet  deep  and  300  feet  wide  the  estimated  cost  will 
be  $3,503,910. 

By  making  the  channel  200  feet  wide  and  4  feet  deep  the  estimated  cost  will 
be  $2,752,933. 

A  comparison  of  side  channel  improvement  just  described,  with  that  of  the 
open  river  channel,  in  reference  to  cost,  will  show  the  following  differences  in 
this  respect: 
First.  Natural  channel  of  the  river  improved  to  four  feet  deep  in 

low  water,  and  200  feet  wide $2,  647,  785 

Side  channel  four  feet  deep  in  low  water,  and  200  feet  wide 2,  752,  933 

Difference  in  favor  of  the  natural  channel 105, 148 

Second.  Natural  channel  improved  to  four  feet  deep  in  low  water, 

and  300  feet  wide $3,  648,  362 

Side  channel  four  feet  deep  in  low  water  and  300  feet  wide 3,  503,  910 

Difference  in  favor  of  side  channel 144,  452 

Third.  Natural  channel  improved  to  five  feet  deep  in  low  water  and 

200  feet  wide $3,  504, 182 

Side  channel  five  feet  deep  in  low  water  and  200  feet  wide 3,  317,  874 

Difference  in  favor  of  side  channel 186,  308 

Fourth.  Natural  channel  improved  to  300  feet  wide  and  five  feet 

deep  in  low  water $5,  034,  350 

Side  channel  ^ve  feet  deep  in  low  water  and  300  feet  wide 4.  661,  910 

Difference  in  favor  of  side  channel 372,  440 
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From  the  above  comparison  it  will  be  observed  that  in  every  case  except  the 
first,  the  advantage  in  regard  to  cost  is  in  favor  of  the  side  channel  improvement. 

The  first  and  second  of  the  above  are  not,  however,  regarded  by  the  board  as 
adequate  improvements  on  account  of  the  want  of  sufficient  depth.  They  are 
both  accordingly  rejected. 

The  great  cost  of  the  latter  plans,  300.  feet  wide  and  five  feet  deep,  both  of 
the  natural  and  side  channels,  will  cause  their  rejection. 

The  other  plan  of  a  side  channel  200  feet  wide  and  five  feet  deep,  and  of  the 
natural  channel  improved  to  the  same  width  and  depth,  shows  a  difference  in  cost 
of  $186,308  in  favor  of  the  former. 

Let  us  now  compare  them  in  other  respects : 

First.  In  regard  to  the  time  of  execution. 

It  is  the  opinion  of  the  board  that  the  channel  along  the  shore  could  be  con- 
structed in  two  years ;  provided,  an  amount  of  money  equal  to  the  estimated 
cost  should  be  placed  at  thg  disposal  of  the  superintending  engineer.  The  work 
would  be  less  liable  to  interruption  from  floods  or  ice,  and  would  not  interfere 
with  the  navigation  of  the  rapids  during  its  construction. 

In  the  improvement  of  the  river  channel  the  time  at  which  it  could  be  com- 
pleted is  extremely  uncertain;  the  work  would  necessarily  have  to  be  suspended 
during  the  greater  portion  of  the  year,  on  account  of  floods  and  ice,  and  would 
be  liable  to  interruption  by  sudden  rises  in  the  river  during  the  progress  of  the 
work.  This  would  be  particularly  the  case  if  the  work  should  be  done  with 
coffer-dams.  If  it  should  be  done  by  chiselling  and  dredging  during  the  low- 
water  season,  it  would  be  necessary  to  suspend  work  a  short  time  for  the  passage 
of  each  boat  and  raft. 

The  contingencies  that  might  arise  to  increase  the  cost  are  much  more  numerous 
in  the  natural  channel  improvement  than  in  the  other.  The  latter  will  give  for 
a  width  of  200  feet  excellent  navigation,  free  from  all  cross-currents,  a  well  de- 
fined outline  and  comparatively  straight  course. 

The  natural  channel  improved  to  200  feet  in  width  will  remain  still  tortuous, 
"be  exposed  to  the  action  of  cross-currents,  and  its  outlines  would  not  be  well 
defined.  In  the  side  channel  the  slope  of  the  water  surface  would  be  more  even 
throughout,  allowing  the  passage  of  boats  through  it  that  would  not  have  suf- 
ficient power  to  cross  the  Lower  chain  in  low  water.  The  average  current  would 
be  about  the  same  in  both  cases,  but  in  the  side  channel  it  would  be  at  no  place 
^rnuch  more  than  the  average,  where,  as  in  the  natural  channel,  it  would  be  very 
much  greater  in  some  places  and  less  in  others.  The  side  channel  could  be 
navigated  in  all  kinds  of  weather,  by  night  or  by  day.  In  the  other,  navigation 
would  often  have  to  be  suspended  at  night,  in  fogs,  and  during  storms. 

The  difficulties  of  navigation  at  night  might  be  somewhat  ameliorated,  how- 
ever, by  the  establishment  of  floating  lights;  this  would  probably  become  neces- 
sary, but  they  would  be  of  no  advantage  in  fogs  and  would  require  continual 
superintendence  and  replacing  when  carried  away  by  rafts  or  ice. 

The  advantages,  it  will  seem,  are  all  in  favor  of  the  side  channel  improvement ; 
consequently  an  improvement  of  the  natural  channel  of  the  river  cannot  be  recom- 
mended by  the  board. 

VII. — Plan  and  position  of  a  canal  improvement  on  the  Iowa  side.     Estimate 

of  its  probable  cost. 

The  following  is  a  description  of  a  canal  recommended  by  General  Wilson 
and  taken  from  his  report : 

"  Construct  an  independent  navigation  canal  along  the  Iowa  shore,  from  a 
point  near  the  piesent  site  of  the  *  Keokuk  indicator,'  at  the  city  of  Keokuk,  to 
a  point  just  below  the  village  of  Nashville;  the  balance  of  the  dijstai  ce  to  be 
overcome  by  using  the  natural  channel,  which  from  here  to  the  Upper  chain  is 
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foand  to  contain  sufficient  water  for  all  purposes.     At  the  Upper  chain  a  through 
cat  two  hundred  feet  wide,  six  feet  deep,  and  2.400  feet  long,  will  be  necessary. 
**  A  careAil  calculation  shows  that  54,882.29  cubic  yards  will  have  to  be 
excavated.  *•♦**♦» 

"  The  estimated  dimensions  of  the  canal  are  as  follows :  length,  7.6  miles,  width 
on  the  water  surface,  300  feet;  and  depth  at  the  lowest  stage,  six  fbet,  (with  an 
alternate  of  five  feet.)  The  stage  of  water  here  referred  to  is  that  of  1864, 
which  was  ten  inches  lower  than  any  other  season  recorded,  and  about  fifteen 
inches  below  that  of  1866,  which  may  be  taken  as  an  average. 

"  The  canal  would  therefore  pass  boats  drawing  full  six  feet,  and  have  a  suf- 
ficient depth  in  addition  for  perfect  safety  during  seasons  of  average  low  water. 
It  should  run  the  entire  distance  except  at  one  or  two  low  points  along  the 
shore  in  the  bed  of  the  river;  the  river  embankment,  for  strength  and  economy, 
should  be  constructed  of  earth,  and  securely  covered  inside  and  out  with  a  welU 
made  riprap  of  broken  stone,  so  as  to  render  it  entirely  safe  against  the  running 
ice  and  freshets.  It  will  require  two  lift-locks  and  one  guard-lock ;  the  life-locks 
to  be  three  hundred  and  fiuy  feet  between  the  mitre-sills,  eighty  feet  wide  be- 
tween the  tops  of  chamber  walls,  (seventy- eight  feet  at  the  water  surface,)  and 
to  lift  respectively  eight  and  ten  and  one-third  feet.  The  lower  locks  should 
also  be  furnished  with  a  set  of  guard-gates  for  security  against  floods,  and  the 
guard-lock  proper,  at  the  head  of  the  canal,  should  be  so  arranged  as  to  admit 
of  being  used  as  a  lift-lock  whenever  required,  which  would  be  after  the  water 
in  the  river  at  the  head  of  the  canal  had  raised  three  feet  above  the  extreme 
low-water  mark. 

•*  This  construction  will  admit  of  nine  feet  draught,  the  utmost  likely  ever  to 
be  required  for  purposes  of  navigation,  either  by  vessels  of  commerce  or  war, 
and  will  allow  the  canal  to  be  used  at  all  ordinary  stages  of  the  river  so  that 
ascending  boats  may  avail  themselves  of  the  slack-water  of  the  canal  to  over- 
come the  increased  currents  of  high  water  in  the  open  river.  *  * 

**  It  will  be  observed  that  in  this  canal  a  greater  depth  at  extreme  low  water 
is  provided  for  than  is  required  by  the  present  ruling  depth  of  the  river  above 
and  below;  but  as  the  work  is  intended  to  be  permanent,  it  should  be  constructed 
so  as  to  meet  all  possible  contingencies  of  national  defence  and  river  improve- 
ment in  the  future.  *  *  ♦  i^^jj-g  gyg^gm  q{  navigation, 
providing  in  the  fullest  manner  for  the  improvement  of  the  rapids,  will  cost 
1^3,390,000. 

**  Should  it  be  deemed  inadmissible  or  utmecessary  by  Congress  to  provide, 
in  the  dimensions  of  the  proposed  canal,  for  the  ultimate  development  of  the 
river,  above  and  below,  the  cost  may  be  reduced  to  $2,731,722  96,  by  reducing 
the  depth  of  water  in  the  channel  and  throughout  to  five  feet  instead  of  six,  so 
as  to  give  good  navigation  for  boats  drawing  four  feet  water.  This  may  be 
ultimately  diminished  by  the  sum  of  $34,155  should  it  be  fotrad  unnecessary 
to  construct  the  stone  pier  or  wing-dam  estimated  for  at  the  foot  of  Montrose 
island.  *•♦**♦♦ 

'*  At  the  head  of  the  canal  is  located  a  guard-lock,  with  walls  21 J  feet  high, 
or  two  feet  above  high-water  mark.  This  will  be  used  as  a  lift-lock  when  the 
water  in  the  river  is  more  than  three  feet  above  low  water.  It  will  have  a 
favorable  location,  independent  of  the  river,  and  the  cost  of  bailing  and  draining 
will  be  comparatively  small. 

"  A  lock  of  eight  feet  lift  is  located  at  a  point  about  /i6  miles  from  the  upper 
end,  and  two  miles  from  Keokuk.  This  lock  also  has  a  location  independent  of 
the  river,  and  not  expensive  for  bailing  and  draining. 

"  At  the  lower  end  a  lock  of  ten  and  one- third  feet  lift  is  located  entirely  in 
the  river.  •       ,       *  *  *  ♦  *  * 

"  Its  location  is  such  as  to  make  six  feet  of  water  on  the  mitre-sill  at  low 
water.     The  walls  will  be  twenty-eight  and  two-thirds  feet  high,  which  will 
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carry  tbem  two  feet  above  high  water.     In  the  centre  is  placed  an  extra  set  of 
gates,  which  reverse  iu  closing,  to  keep  high  water  out  of  the  canal. 

"  The  river  bank  of  the  canal  for  the  entire  length  is  to  be  raised  four  feet 
above  the  high  water  of  1851,  and  is  to  be  twenty  feet  wide  on  the  top,  with 
an  outside  slope  of  one  and  a  half  to  one,  and  an  inside  slope  of  one  and  a 
auarter  to  one,  with  a  heavy  riprap  wall  on  the  outside,  and  a  lighter  one  on 
tne  inside  and  over  the  top.  The  height  of  the  bank  will  vary  from  eighteen 
to  thirty  feet  above  the  bed  of  the  river. 

"  A  large  amount  of  rock  excavation  will  be  necessary  at  the  guard-lock,  and 
for  one  mile  below,  in  order  to  obtain  six  feet  depth  iu  low  water  in  the  river; 
also  at  the  middle  lock  and  for  a  half  mile  below. 

**  On  the  flats  from  four  to  eight  feet  of  excavation  are  earth,  and  the  balance 
rock.  The  excavated  material  will  generally  be  used  in  the  embankment  and 
riprap  walls,  and  can  be  hauled  from  the  pit  directly  to  the  point  required,  and 
thus  save  the  expense  of  borrowing  the  material  from  other  points  to  form  the 
bank. 

"  The  character  i»f  the  earth  in  the  adjoining  hills  or  banks  is  very  favorable 
for  forming  solid  and  water-tight  banks,  but  for  a  considerable  part  of  the  dis- 
tance the  rock  runs  so  high  on  the  hills  that  it  will  be  expensive  obtaining  the 
same,  and  for  this  reason  a  high  price  has  been  used  in  the  estimate. 

"There  is  probably  no  stone  on  this  side  of  the  river  that  will  answer  for 
face  stone  for  the  locks,  but  for  the  backing  and  vertical  wall  stone  can  mostly 
be  obtained  here,  and  perhaps  a  large  portion  of  the  excavated  rock  can  be  used 
for  this  purpose. 

"On  the  Illinois  or  east  side  of  the  river,  within  a  reasonable  distance  of  the 
work,  are  located  splendid  quarries  of  magnesium  and  other  limestone,  and 
which  can  be  delivered  on  the  ice  during  the  winter,  or  in  boats  during  the 
summer.  ***** 

**If  a  dam  were  built  across  the  river  at  Nashville,  raising  the  water  four  feet, 
the  most  of  the  rock  excavation  in  the  canal,  and  a  very  large  part  of  that  in 
the  channel  at  the  Upper  chain,  would  be  avoided,  and  the  cost  of  the  whole 
work  materially  reduced.  Such  a  dam  would,  however,  prevent  boats  from 
navigating  the  river,  and  compel  them  to  use  the  canal  even  when  the  water  in , 
the  river  is  of  sufficient  depth  ;  it  is  therefore  inadmissible. 

"The  annexed  estimates  for  the  canal  are  basi;d  on  three  hundred  foot  width 
and  six  feet  depth  ;  but  it  will  be  seen  that  by  reducing  the  width  to  two  hun- 
dred feet,  where  the  excavation  of  earth  and  rock  occurs,  a  saving  of  two 
hundred  and  eighty  thousand  dollars  can  be  madt^.  This  reduction  would  occur 
in  detached  portioni<,  where  the  canal  leaves  the  river,  and,  in  my  opinion, 
would  answer  every  purpose.  If  it  should  afterwards  be  considered  necessary, 
the  additional  one  hundred  feet  could  be  excavated  during  the  suspension  t)f 
navigati9n. 

"In  order  to  obtain  the  materials  for  embankment,  and  to  locate  a  good  line 
for  the  canal,  it  would  be  necessary  to  alter  in  several  places  the  line  of  the 
public  highway,  and  of  the  Keokuk  and  Fort  Madison  railroad.  .The  total 
length  of  each  which  requires  alteration  is  about  three  miles,  and  the  cost  is 
embraced  in  the  annexed  estimates. 

"There  are  several  small  streams  which  will  have  to  be  taken  in,  and  as  the 
river  guard  bank  must  be  carried  very  much  above  the  surface  of  the  water  in 
the  canal,  no  waste-weirs  can  be  constructed  at  these  points.  The  most  important 
of  these  streams  is  Price's  creek. 

"  If  they  in  time  of  freshets  bring  too  much  water,  it  will  have  to  be  passed 
off  in  sluices,  which  must  be  constructed  around  the  lilt-locks. 

"  The  cost  of  these  sluices  is  provided  for  in  these  estimates. 

22  w Vol.  ii 
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"TIME    RKQUIRBD   TO    CONSTBL'CT   THE   WORK. 

"  In  the  construcfion  of  the  canal,  the  first  season  should  be  occupied  in  ex- 
cavating a  part  of  the  canal,  putting  in  the  bottom  of  the  outside  of  the  riprap 
wall  for  the  entire  length,  and  raising  it  from  ten  to  fifteen  feet  high.  This  can 
be  done,  and  allow  the  high  water  of  the  next  spring  to  overflow  it  and  do  no 
harm.  During  the  second  year  the  excavation  should  be  continued,  the  earth 
for  embankment  put  in,  and  the  outside  riprap  wall  completed.  The  third 
season  the  excavation  for  the  canal  should  be  finished,  the  inside  riprap  wall 
put  in,  and  the  remainder  of  the  bank  and  walls  completed. 

"For  the  locks,  the  first  season  should  be  occupied  in  procuring,  preparing, 
and  delivering  materials  at  the  work.  The  second  season  the  coffer-dams  should 
be  put  in,  the  lock-pits  excavated,  the  foundations  prepared,  and  portions  of 
the  masonry  laid.  During  the  third  year  the  masonry,  gates,  embankment,  and 
all  the  other  work  should  be  completed. 

**  In  this  manner,  if  the  work  is  commenced  in  the  ensuing  summer,  the  whole 
can  be  completed  in  the  fall  of  1869,  or  in  about  two  and  a  half  years. 

"COST   OP     MAINTENANCE. 

»  9|c  3|c  ♦  4c  4c 

"  If  the  demands  of  commerce  shall  ever  require  u  double  set  of  locks,  the 
proposed  ones  can  be  so  located  on  one  side  of  the  ceatre  as  to  have  suflScient 
room  for  the  construction  of  other  locks  by  their  side,  without  in  any  manner 
disturbing  the  outside  river  embankment  wall. 

"  In  the  prism  of  the  canal,  and  in  the  locks,  provision  is  made  for  a  depth  of 
nine  feet,  when  there  is  a  rise  of  three  feet  in  the  river,  in  order  that  boats  of 
eight  feet  draught  may  pass  through  the  canal. 

"  The  gates  are  to  be  of  wood,  properly  arched  on  the  upper  side,  and  strength- 
ened with  wrought-iron  braces  or  hog  chains  on  the  lower  side.  This,  it  is 
believed,  will  answer  the  purpose  designed,  and  the  expense  will  be  much  less 
than  that  of  iron  gates.  It  is  proposed  to  hang  the  gates  on  the  suspension 
plan,  which  has  been  successfully  applied  to  the  locks  on  the  St.  Mary's  canal, 
between  Lakes  Huron  and  Superior.         *  *  *  * 

"Detailed  estimates  of  the  cost  of  all  the  works  are  hereto  annexed,  of  which 
the  following  is  a  summary  : 

"  For  a  canal  300  feet  wide  and  six  feet  deep,  with  a  channel  at  Montrose  .«ix 
feet  deep— • 

Cost  of  canal  embankment  and  walls Si,  7JL7,  4S0 

Cost  of  lift-locks 371,  265 

Cost  of  middle  lock 244,  910 

Cost  of  guard  lock 242,  822 

Total  cost  of  canal  and  lock 2,  576,  477 

'Cost  of  channel  and  pier  at  Montrose 619, 155 

Total 3,  195,  632 

Add  contingencies  and  engineering 194,  368 

Total  cost 3,  390,  000 


"  For  a  canal  300  feet  wide  in  embankment,  and  200  feet  in  excavation,  and 
six  feet  deep,  with  a  channel  at  Montrose  six  feet  deep — 

Cost  of  canal  embankment  and  walls $1,  454,  680 

Cost  of  lower  lift-lock 371,  265 
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Cost  of  middle  lift-lock $244,  910 

Coat  of  guard-lock ^ 242,  822 

Total  cost  of  canal  and  locks 2,  313,  677 

Cost  of  channel  and  pier  at  Montrose 619,  155 

Total *. 2,  932,  832 

Add  contingencies  and  engineering 177,  168 

Total 3, 1 10,  000 

**  For  a  canal  300  feet  wide  and  five  feet  deep,  with  a  channel  at  Montrose  five 
feet  deep — 

Total  for  a  canal  six  feet  deep,  and  locks  as  above 82,  576,  477 

Deduct  difference  in  cost  for  five  feet 220,  000 

Cost  of  canal  and  locks 2,  356,  477 

Total  for  channel  and  pier  at  Montrose $619,  155 

Deduct  difference  in  cost  for  five  feet 157,  500 

Cost  of  channel  and.pier 46 1,  655 

Total 2,  818, 132 

Add  for  contingencies  and  engineering 171,  868 

Total  cost 2,  990,  000 

**  For  a  canal  300  feet  wide  in  embankment,  200  feet  in  excavation,  and  five 
feet  deep,  with  a  channel  at  Montrose  five  feet  deep — 

Total  for  a  canal  six  feet  deep,  and  locks  as  above $2,  313,  677 

Deduct  difference  in  cost  for  five  feet 220,  000 

Cost  of  canal  and  locks 2,  093,  677 

Tot^l  for  channel  and  pier  as  above $619, 155 

Deduct  difference  in  cost  for  five  feet 157,  500 

Cost  of  channel  and  pier 461,  655 

Total 2,  555,  332 

Add  for  contingencies  and  engineering 154,  668 

Total  cost 2,  710,  000'* 

—-_--__ t. 

The  board  have  already,  in  their  report  of  April  13,  1867,  made  known  to  the 
Chief  of  Engineers  their  views  in  regard  to  the  plan  and  location  of  the  improve- 
ment that  they  consider  the  best  adapted  to  accommodate  the  demands  of  com- 
merce, and  which  will  give  all,  or  at  least  the  most  important  advantages  of  any 
plan  that  has  been  considered,  and  with  considerably  less  expense  than  most  of 
them.  That  plan,  it  will  be  remembered,  is  essentially  the  same  as  that  recom- 
mended by  General  Wilson,  with  certain  modifications,  which  will  lessen  the 
cost  without  changing  the  character  of  the  improvement.  « 

The  following  is  a  detailed  estimate  of  the  cost  of  this  plan  : 
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Estimate  of  the  cost  of  constructing  7.6  miles  of  canal^from  NashviUe  to  Keokuk^  for  fAiia. 
ptovement  cf  the  Des  Moines  rapids  of  the  Mississippi  river. 

For  a  canal  ItOO  feet  wide  in  embaukment  and  250  feet  in  excavation,  and  5  feet : 

Grubbing  and  clearings $3,00000 

limile  of  bailing  and  draining,  at  $30, 000 45,000  00 

161,440  cubic  yards  excavation  of  rock,  at  #2 322,88000 

315, 870  cubic  yards  excavation  of  earth,  at  40  cents 126, 348  00 

651, 500  cubic  yards  embankment,  at  50  cents 325,750  00 

203, 500  cubic  yards  hauled  from  excavation,  at  25  cents 50, 675  00 

10, 000  cubic  yards  Uning,  at  60  cents 6,000  00 

50, 000  cubic  yards  puddling,  at  25  cents 12,500  00 

88, 000  cubic  yards  loose  stone  in  riprap  wall,  at  $1  50 132, 000  00 

80, 000  cubic  yards  stone  hauled  from  excavation,  75  cents 60, 000  00 

1 ,  000  cubic  yards  slope  and  pavement  wall,  at  |2 2, 000  00 

5, 000  cubic  yards  vertical  wall  in  cement,  at  $5 25, 000  00 

3, 000  cubic  yards  vertical  wall  laid  dij,  at  $4 12,000  00 

3  miles  changing  lines  of  railroad,  at|8,000 24,000  00 

3  miles  changing  lines  of  public  roads,  at  (1 ,  000 3, 000  00 

1.150,353  a» 

Estimate  of  the  cost  of  constructing  lower  lock  of  \0\feet  Hft  with  waUs  'H^feft  high,  forik 
improvement  of  the  Des  Moines. 

Grubbing  and  clearing $100  00 

Bailing  and  draining 40, 000  00 

10,860  cubic  yards  excavation  of  rock,  at$3 32,580  00 

1 ,  000  cubic  yards  excavation  of  earth,  at  60  cents 60000 

45, 000  cubic  yards  embankment,  at  50  cents 22, 500  00 

4. 000  cubic  yards  lining,  at  75  cents 3,000  00 

8, 000  cubic  yards  puddling,  at  30  cents 2,400  00 

] ,  000  cubic  yards  slope  and  pavement  walls,  at  $2 2, 000  00 

1)00  cubic  yards  loose  stone,  at$l  50 1,350  00 

4, 650  cubic  yards  vertical  in  hydraulic  cement,  at  $6 27, 900  00 

450  cubic  yards  vertical  laid  dry,  $450 2,025W 

9, 975  cubic  yards  masonry  in  lock  walls,  at  $13 129,675  UO 

500  cubic  yards  masonry  in  lock  walls,  at  $6 3,00000 

73, 300  feet  board  measure  white  oak  timber  and  plank,  at  $1 7, 330  00 

50,000  feet  white  pine,  at  60  cents 3,000  00 

72, 000  pounds  wrought  iron,  atl8ceut8 12,760  00 

28, 450  pounds  cast  iron,  at  12  cents 3,414  00 

4,500  pounds  spikes  and  nails,  at  12  cents 540  00 

160  lineal  feet  snubbing  posts,  sulphur,  &c.,  at  $1 160  00 

Sand  cement  for  irons  let  into  masonry 500  i^* 

Painting  upper  part  of  gates 100  W 

]  30  lineal  teet  superstructure  for  a  drawbridge,  at  $50 6, 500  Ot» 

Fixtures  for  opening  valves 1,000  00 

House  for  lock  tender 1,500  00 

304,134  00 


Estimate  of  the  cost  of  constructing  middle  lock  of  8  feet  lift  for  the  improvement  of  the  Des 

Moines  rapids. 

Grubbing  and  clearing $300  (M» 

Bailing  and  draining 10,000  W 

17, 100 cubic  yards  excavation  of  rock,  at$2  50 42,750  (^ 

19, 200  cubic  yards  excavation  of  earth,  at  50  cents 9, 600  tt» 

12, 000  cubic  yards  embankment,  at  50  cents 6,000  W> 

4, 000  cubic  yards  iining,  at  75  cents 3,000  <»► 

8, 000  cubic  yards  puddling,  at  30  cents 2,400  <Nt 

500  cubic  yards  slope  wall  and  pavement,  at  $2 1 ,  000  »H» 

800  cubic  yards  loose  stone,  at$l  50 1,200  (.«  = 

2,  OOO  cubic  yards  vertical  wall  in  hydraulic  cement,  at  $6 15, 000  (Ht 

300  cubic  yards  vertical  wall-laid  dry,  at$450 1,350  W 
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8 J 92  cubic  yards  masonrj  in  lock  walls,  at$13 $106,476  00 

300  cubic  yards  cement  masonry,  at  $6 1,800  00 

64, 000  feet  board  measure  white-oak  timber  and  plank,  at  $100 G,  400  00 

42, 000  feet  white  pine  timber  and  plank,  at  $60 2, 520  00 

64,300  pounds  wrought  iron,  at  18  cents 11,574  00 

27, 500  pounds  cast  iron,  at  12  cents 3,300  00 

4,000  pounds  spikes  and  nails,  at  12  cents 480  00 

160  lineal  feet  snubbing  posts,  at  f  1 160  00 

Sulphur  and  sand  cement  for  irons  let  into  masonry 500  00 

Painting  upper  part  of  gates 100  00 

130  lineal  teet  superstructure  for  drawbridge,  at  $50 6, 500  00 

Fixtures  for  opening  and  closing  gates 1 ,  000  00 

House  for  lock  tender 1,500  00 

$234,930  00 


Estimate  of  cost  of  constructing  guard-lock  of  dfeet  lift^  tcilh  5  feit  depth  of  water ^  and  three 
feet  extra  walls,  18'  8",  with  head  of  [lock  20'  8"  high,  for  the  improvement  of  the  Des  Moines 
rapids, 

Grubbingand  clearing .* $300  00 

Bailing  and  draining 13,500  00 

19, 200  cubic  yards  excavation  of  earth,  at  50  cents 9, 600  00 

17, 100  cubic  yards  excavation  of  rock,  at  $250 42,750  00 

11, 500  cubic  yards  embankment,  at  50  cents 5, 750  00 

4, 000  cubic  yards  lining,  at75cent8 3,000  00 

8, 000  cubic  yards  puddang,  at*30  cents 2,400  00 

800  cubic  yards  slope  and  pavement  walls,  at$2 1, 600  00 

950  cubic  jrards  loose  stone,  at$l  50 1,425  00 

1, 500  cubic  yards  vertical  wall  in  hydraulic  cement,  at  $6 9, 000  00 

400  cubic  yards  vertical  walllaid  dry,  at  $4  50 1,800  00 

7,598  cubic  yards  masonry,  at  $13 98,774  00 

400  cubic  yards  concrete  masonry,  at  $6 •. 2, 400  00 

73, 000  feet  board  measure  white-oak  timber  and  plank,  at  $100 7, 300  00 

9, 000  feet  white  pine  timber  and  plank,  at  $60 540  00 

62, 000  pounds  wrought  iron,  at  18  cente 11,160  00 

23, 900  pounds  cast  iron,  at  12  cents 2  868  00 

4, 000  pounds  spikes  and  nails,  at  12  cents 480  00 

160  lineal  feet  snubbing  posts,  at  $1 160  00 

Sulphur  and  sand  cement 500  00 

Painting  upper  part  of  gates 100  00 

130  lineal  feet  superstructure  for  drawbridge,  at  $50 6, 500  00 

Fixtures  for  opening  and  closing  gates 1,000  00 

House  for  lock  tender 1,500  00 

224,407  00 


Estimate  of  the  cost  of  excavating  a  channel  and  constructing  a  pier  at  the  Upper  chain,  near 
Montrose  island,  for  the  improvement  of  the  Des  Moines  rapids. 

Excavating  a  channel  200  feet  wide  and  5  feet  deep  : 

Bailing  and  draining,  including  coffer-dams *. $130, 000  00 

42,500  cubic  yards  excavation  of  rock,  at  $7 297,500  00 

$427,500  00 

Constructing  pier  f^m  foot  of  island : 

Bailing  and  draining $10,000  00 

1,208  cubic  yards  masonry  in  pier,  at  $10 12, 080  00 

360  cubic  yards  coping  in  pier,  at  $20 7,000  00 

11,600  pounds  wrought-iron  dowels  and  clamps,  at  15  cents. ..  1, 740  00 

667  putting  dowel  bolts  into  masonry,  at  $3 2,00100              ^ 

667  putting  clamps  into  masonry,  at  $2 1, 334  00 

Total  cost  of  channel  and  pier 34,155  00 

461,655  00 
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SUMMARY  OF  ESTIMATES. 

Cost  of  canal  «1, 150,  363  00 

Cost  of  lower  lock $304, 134  00 

Cost  of  middle  lock 234, 930  00 

Cost  of  guard-lock 224,  407  00 

763,  471  00 

Cost  of  channel  and  pier  at  Montrose 461,  655  00 

2,  375,  479  GO 
Contingencies  and  engineering 154,  521  GO 

Total 2,530,000  00 


VIII. — .Plan  and  position  of  a  canal  improvement  on  the  Illinois  side  of  the  river. 
.  Estimate  of  its  probable  cost. 

It  has  been  proposed  to  make  a  canal  on  the  Illinois  side  of  the  river,  of  simflar 
dimensions  to  the  one  recommended  hy  the  board.  As  this  plan  has  many  ad- 
vocates in  the  State  of  Illinois,  the  board  will  describe  it  and  make  an  estimate 
of  its  cost. 

Commencing  on  the  Iowa  side  at  Montrose,  an  improvement  should  be  made 
for  passing  the  '*  Upper  chain,"  after  which  there  is  good  navigation  as  fiBur  as 
Nashville.  Whatever  may  be  the  plan  adopted  for  the  canal  improvement  on 
the  Iowa  side,  the  sa^ne  will  be  applicable  for  the  one  on  the  Illinois  side.  The 
board  will  therefore  assume  that  they  are  identical,  and  the  estimate  cost  of  this 
part  will  be  the  same  in  both  ciases.  From  Nashville  following  the  river  channel, 
cross  over  to  the  Illinois  side,  and  commence  a  canal  in  the  deep  water  near 
Edmunds's  warehouse,  by  excavating  through  the  point  of  land  at  that  place, 
and  then  building  an  embankment  parallel  to  the  Illinois  shore  and  about  300 
feet  from  it,  ending  in  deep  water  just  below  the  Hamilton  ferry  dike.  An  in- 
terior embankment  to  be  built  from  the  bluffs  at  Cheney's  creek  to  the  same 
point  where  should  be  located  the  lower  or  outlet  lock.  The  canal  to  be  pro- 
vided with  two  lift-locks  and  one  guard-lock,  the  middle-lock  about  two  miles 
above  the  lower  one,  the  guard-lock  at  the  head. 

All  the  details  as  to  size  and  general  arrangement  of  the  locks  and  the  size 
and  stmcture  of  the  embankment,  to  be  the  same  as  in  the  case  of  the  caual 
recommended  by  the  board. 

The  steamboat  channel  near  Nashville  strikes  directly  across  from  the  Iowa 
to  the  Illinois  side,  and  in  extreme  low  water  affords  less  than  two  and  one-half 
feet  depth.  This  difficulty  could  only  be  obviated  in  two  ways,  either  by  throw- 
ing a  dam  across  the  river  to  the  Iowa  shore  firom  the  head  of  the  canal,  or  by 
the  excavation  of  the  rock  from  the  bed  of  the  river. 

Though  the  former  plan  would  doubtless  be  the  most  economical,  the  fact  that 
it  would  destroy  the  navigation  in  the  river,  and  force  every  craft  into  the  canal 
in  all  stages,  must  prevent  its  application ;  and  a  channel  should  be  cut  from  the 
deep  water  on  the  Illinois  side  to  the  deep  water  channel  on  the  Iowa  side,  at 
least  300  feet  wide  and  five  feet  deep  in  extreme  low  water. 

The  following  is  the  estimated  cost  of  this  plan  of  improvement : 

For  a  canal  300  feet  wide  in  embankment^  and  250  feet  in  excavation,  and  Jive  feet  deep,  extend- 
ing from  Edmunds's  toarehouse  to  the  Hamilton  ferry  dike,  mthanexcavatai  channel  thrmtgh 
**  Upper  chain  "  and  a  pier  from  Montrose  island  about  one  mile  long. 

Grubbing  and  clearing |3,000  C* 

Ji  miles  of  bailing  ^nd  draining,  at  $30,000 45,000  00 

243,000  cubic  yards  excavation  of  rock,  at  $2 486,000  00 
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320,000  cubic  yards  excHvation  of  earth,  at  40  c^nts $128, 000  00 

731,000  cubic  yards  embankment,  at  50  cents 365, 000  00 

205,000  cubic  yards  embankment  hauled  from  excavation,  at  25  cents 51,250  00 

12,000  cubic  yards  lioiB^,  at  60  cents 7,200  00 

52,000  cubic  yards  pnddlinjf,  at  25  cents 13,000  00 

107. 000  cubic  yards  loose  stone  in  riprap  wall,  at  1 150 160,500  00 

H0,000  cubic  yards  loose  stone  in  riprap  wall,  hauled  from  excavation,  at 

75  cents 60, 000  00 

1 ,000  cubic  yards  slope  and  pavement  wall,  at  $2 2, 000  00 

5.000  cubic  yards  vertical  wall  in  cement,  at  $5 25, 000  00 

3,000  cubic  yards  vertical  wall  laid  dry,  at  $4 12,000  00 

Amount 1,358,450  00 

3  locks,  including  lock  sections,  (the  same  as  for  the  canal  on  the  Iowa  side)  763, 471  00 

Channel  and  pier  at  Upper  chain,  (the  same  as  for  the  canal  on  the  Iowa  side)  461, 655  00 

53,333  cubic  yards  rock  excavation  at  Nashville  crossing,  at  *10 533, 333  00 

Contingencies  and  engineering 154, 521  00 

Total 3,271,430  00 


Another  plan  of  canal  on  the  Illinois  side  has  been  considered  by  the  board, 
viz :  To  commence  at  the  Nauvoo  steamboat  landing,  with  an  embankment  in 
the  river ;  thence  continue  the  line  of  the  canal  along  the  low  ground  near  the 
water's  edge,  and  excavate  the  prism  until  a  point  below  **  Joe  Smith's  Mormon 
Hotel"  is  reached.  From  here  continue  the  line  bj  building  an  embankment  in 
the  river  to  the  point  near  Edmunds's  warehouse,  where  the  canal  just  described 
begins,  and  the  rest  will  be  the  same  as  the  latter.  This  plan  will  require 
much  more  rock  excavation,  more  embankment,  higher  lock-walls  and  gates,  as 
four  more  feet  lift  will  have  to  be  added.  This  plan  has  no  advantages  not 
possessed  by  the  other,  and  as  it  requires  about  four  miles  more  of  canal  con- 
struction, would  involve  a  great  increase  in  cost.  In  fact,  it  has  positive  disad- 
vantages, and  will,  therefore,  not  be  further  noticed. 

IX. — Comparative  advantages  and  disadvantages  of  the  plan  of  a  canal  on  the 
Iowa  side,  with  that  of  an  excavated  side  channel,  and  of  the  canal  on  the 
Illinois  fide. 

The  board  having  described  the  various  plans  proposed  for  improving  the 
navigation  of  the  Des  Moines  rapids,  some  of  which  have  for  reasons  given 
been  rejected,  will  now  compare  the  plan  they  have  recommended  with  that  of 
the  excavated  side  channel,  and  then  with  that  of  the  canal  on  the  Illinois  side 
of  the  river,  both  in  regard  to  advantages  and  cost. 

The  plan  of  the  canal  from  Nashville  to  Keokuk  as  recommended  by  the 
board,  in  connection  with  an  excavated  channel  through  the  Upper  chain,  and  a 
low  dam  from  Montrose  island  to  the  Illinois  shore,  would,  it  is  believed,  afford 
all  the  advantages  to  commerce  and  navigation  which  could  be  obtained  at  any 
reasonable  cost,  or  by  means  of  any  improvement  yet  suggested,  and  would  be 
subject  to  no  disadvantages  that  would  be  obviated  by  any  other  plan  : 

First.  It  would  overcome  certainly  and  entirely  all  the  difficulties  of  navigat- 
ing the  rapids.  There  is  no  doubt  in  regard  to  the  practical  result  that  will  be 
accomplished  by  its  execution. 

Second.  The  canal  will  give  five  feet  navigation  in  extreme  low  water,  and 
its  depth  in  all  stages  of  the  river  will  be  sufficient  to  pass  any  boats  that  the 
bars  in  the  river  would  permit  to  reach  it;  and  if  at  any  future  time  the  river 
should  be  improved,  the  cost  of  increasing  tlie  depth  to  even  six  feet  would  not 
be  nearly  as  great,  with  this  plan,  as  with  that  of  the  excavated  side  channel. 

Third.  It  is  the  shortest  line  from  the  head  to  the  foot  of  the  rapids.  The 
river  channel  above  the  rapids  runs  close  to  the  Iowa  shore  near  Montrose,  and 
the  lower  lock  of  the  canal  will  bo  located  in  the  deep  water  at  the  upper  end 
of  Keokuk,  affording  a  good  landing  place  for  boats  waiting  to  enter  the  lock. 
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Fourth.  It  would  not  in  the  slightest  degree  interfere  with  or  obstruct  the 
navigation  of  the  river,  either  in  high  or  low  water,  so  that  boats  and  rafts  pre- 
ferring to  do  so  may  always  pass  outside  of  the  canal ;  the  only  necessity  that 
will  compel  the  use  of  the  canal  will  be  the  want  of  sufficient  depth  of  water  in 
the  open  river,  or  inability  to  stem  the  rapid  current. 

Fifth.  The  water  in  the  canal  being  slack,  beats  may  ascend  alniost  as  quickly 
as  they  descend ;  the  current  will  no  longer  be  an  obstacle.  At  the  present  time 
it  takes  a  loaded  boat  of  considerable  power  five  hours  to  ascend  from  Keokuk 
to  Montrose  in  low  water,  and  almost  as  much  in  high  water.  Allowing  two 
hours  for  descending  in  low  water,  (they  have  to  run  very  carefully,)  will  make 
seven  hours  for  the  round  trip  in  low  water.  The  same  boats  in  the  canal  will 
make  in  descending,  running  time  1^  hours,  detention  at  the  locks  one  hour, 
making  2J  hours.  The  ascending  time  will  be  about  2J  hours.  Total  for  the 
round  trip  4f  hours.  Different  steamers  will  give  somewhat  different  results, 
but  it  is  believed  actual  experience  will  show  this  to  be  nearly  correct.  A  tow- 
ing steamer,  with  heavily  loaded  barges  going  up,  would  be  proportionally  longer 
on  the  rapids. 

Sixth.  It  will  give  good  navigation  for  all  crafts  on  the  river.  It  can  be  run 
with  equal  facility,  up  or  down,  in  all  kinds  of  weather,  by  night  as  well  as  by 
day,  and  will  be -perfectly  safe  at  all  times. 

Seventh.  It  is  Tbelieved  that  the  single  set  of  locks  will  be  sufficient  for  some 
years  to  accommodate  the  commerce  of  this  river,  but  they  can  be  so  located 
that  at  any  future  time,  in  case  it  should  become  desirable  or  necessary,  another 
set  of  locks  can  be  placed  beside  the  first.  A  double  set  of  locks  and  guard- 
locks  could,  without  difficulty,  pass  four  boats  per  hour,  either  up  or  down,  and 
double  that  number  if  half  were  going  in  one  airection  and  half  in  the  other. 

Eighth.  The  canal  will  afford  a  capacious,  convenient,  and  safe  harbor  for 
steamboats  or  naval  vessels  during  the  winter.  This  is  merely  an  incidental 
advantage,  but  one  that  is  entitled  to  some  consideration  on  account  of  the 
pressing  want  of  such  a  harbor  for  boats  navigating  the  upper  Mississippi. 

Ninth.  It  would  afford  admirable  sites  for  dry-docks,  which  could  be  con- 
structed near  the  middle  locks  at  comparatively  little  cost. 

The  only  disadvantage  of  the  canal,  as  compared  with  the  shore  channel,that 
the  board  are  able  to  discover,  is  the  annual  cost  of  repairs  and  superintendence. 
There  would  be  little  else  than  the  lock-gates  to  be  kept  in  repair.  It  has  been 
estimated  that  repairs  and  superintendence  will  cost  $15,000  per  annum,  which 
is  less  than  one-third  the  interest  at  six  per  cent,  on  the  difference  of  cost  of  the 
two  plans.  The  embankment  and  lock- walls  may  be  considered  as  permanent 
structures. 

The  side  channel  will  to  some  extent  interfere  and  obstruct  the  navigation  of 
the  river.  The  embankment  being  built  up  to  Montrose  island,  and  the  channel 
of  the  river  being  between  the  island  and  the  Iowa  shore,  it  will  be  necessary 
for  all  rafts  or  boats,  as  soon  as  the  water  attains  a  stage  low  enough  to  prevent 
their  passing  the  Upper  chain,  between  the  Illinois  shore  and  Montrose  island, 
to  go  through  the  side  channel.  In  other  words,  the  natural  channel  of  the 
river  is  obstructed  as  soon  as  the  Upper  chain  becomes  an  obstruction,  and  boats 
would  be  comptilled  to  pass  through  the  side  channel,  whether  they  desired  to 
do  so  or  not.  If  they  should  wish  to  land  on  the  Illinois  side,  between  the 
head  and  foot  of  the  rapids,  they  could  do  it  only  by  following  the  old  route  on  the 
Illinois  side,  all  the  way — an  impossibility  with  some  steamers  in  low  water.  The 
side  channel,  being  only  200  feet  wide,  will  not  afford  as  good  navigation 
as  the  canal,  which  will  for  the  most  part  be  300  feet  wide. 

It  would  not  overcome  all  the  difficulties  of  navigation,  for  one  of  those  diffi- 
culties consists  in  a  very  rapid  current  which  ascending  boats  have  to  stem.  It 
would  still  be  the  case  with  this  improvement. 
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It  will  require  a  longer  time  for  a  boat  to  ascend  in  the  side  channel  than  in 
the  canal,  but  less  to  descend.  The  difference  for  the  round  trip  would  bs 
greatly  in  favor  of  the  canal. 

The  side  channel  will  not  afford  a  safe,  commodious,  and  capacious  harbor  for 
boats  in  the  winter,  and  will  not  afford  advantageous  sites  for  dry  docks. 

Without  reference  to  the  cost  of  the  two  plans,  the  board  are  of  the  opinion 
that  the  canal  plan  is  preferable  to  the  proposed  side  channel. 
The  estimated  cost  of  the  canal,  300  feet  wide  in  embankment  and 

250  feet  wide  in  excavation,  and  five  feet  deep,  is $2,  530,  000 

The  estimated  cost  of  the  side-channel  improvement,  200  feet  wide, 

five  feet  deep,  is •. 3,  317,  874 

Difference  in  favor  of  the  canal  is • 787,  8*5^4 


From  this  it  will  be  seen  that  that  the  canal  plan  has  the  additional  advantage 
of  economy.  The  plan  of  the  proposed  side  channel  cannot  therefore  be  recom- 
mended by  the  board. 

Comparison  of  the  plan  'proposed  hy  the  hoard  with  the  plan  of  a  canal  on  the 
Illinois  side,  beginning  at  Edmunds^s  warehouse  and  ending  at  Hamilton^ 
with  the  natural  channel  imjyrovcd  at  the  Upper  chain,  in  the  same  manner  in 
each  rase. 

The  board  at  their  second  meeting  had  laid  before  them  by  General  Wilson 
several  communications  on  the  subject  of  the  improvement  of  the  rapids,  two  of 
which  were  written  by  Mr.  G.  Edmunds,  jr.,  of  iflinois ;  one  addressed  to  "Gen- 
eral Warren,  and  other  topographical  engineers,"  which  had  previously  been 
received  and  considered,  and  bearing  the  date  of  April  15,  1867 ;  the  other 
addressed  to  the  Secretary  of  War,  dated  Sonora,  Illinois,  May  31,  1867. 

The  purport  of  these  communications  is  to  show  the  benefits  to  be  obtained 
by  locating  a  canal  improvement  on  the  Illinois  side  of  the  river,  instead  of  on 
the  Iowa  side,  "having  reference  to  cost  of  construction,  advantages  to  naviga- 
tion, and  the  general  improvement  of  the  country."     In  regard  to  the  location 

of  the  work  on  the  Illinois  side,  Mr.  Edmunds  says : 

#  #  •  #  ^  •  • 

"  I  have  come  to  the  conclusion  that  the  work  proposed  by  the  government, 
to  wit,  the  construction  of  a  canal  for  the  purpose  of  navigation,  can  be  done  on 
this  side  (meaning  the  Illindis  side)  of  the  river  at  very  much  less  expense  than 
on  the  other  side,  and  the  advantages  to  navigation  would  be  the  same,  and 
hydraulic  power  would  be  created  which  will  not  be  excelled  in  this  country. 

"  The  cost  of  construction  will,  in  my  opinion,  be  at  least  $500,000  less  on 
this  side  of  the  river  than  on  the  other.  The  construction  of  the  work  will  not 
in  the  least  interfere  with  the  navigation  of  the  present  channel  of  the  river, 
with  keel  or  steamboat  channel,  during  its  construction,  or  after  its  comple- 
tion. *  *  *  *  4e  4e 

"The  wall  to  be  built  in  the  river  would  be  on  the  west  side  of  French 
channel  and  east  of  the  present  steamboat  channel,  and  there  would  be  sufficient 
depth  of  water  to  enter  the  canal  with,  from  the  pool  above,  without  any  exca- 
vation of  rock  whatever. 

"  A  temporary  dam  can  be  thrown  from  the  shore  to  the  outer  wall  of  the  canal, 
and  the  rock  and  earth  transported  by  rail  from  the  quarries  and  clay  banks  to 
the  wall ;  and  as  the  wall  progresses  down  the  river,  would  exclude  the  water 
from  the  canal,  so  that  any  unevenness  of  its  bottom  from  rock  or  projecting 
points  could  be  as  easily  removed  as  upon  the  shore. 

"  The  dimension  rock  for  the  locks  could  be  transported  directly  from  the 
quarries,  immediately  upon  the  bank  of  the  river,  to  the  locks  without  handling, 
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while,  if  the  canal  is  conBtructed  on  the  Iowa  side,  the  dimension  rock  mu^t  all 
be  transported  from  this  side,  at  largely  more  expense  than  required  for  the 
work  on  this  side.  The  locks  would  cost  no  more  on  this  side  than  on  the 
other,  the  great  difference  being  in  the  expense  of  transportation  and  the  facilities 
of  handling.  There  would  probably  be  no  necessity  of  excavation  below  the 
middle  lock  to  enable  boats  drawing  five  feet  water  to  pass. 

**  The  length  of  the  canal  will  besubstandallythesameon  cither  side,  between 
seven  and  a  quarter  and  seven  and  a  half  miles.  *  *  ♦  To  enter  the 
canal  at  Nashville  will  require  a  large  amount  of  rock  excavation,  while  none 
will  be  required  on  this  side.  The  construction  of  the  canal  on  this  side  will 
not  interfere  in  any  degree  with  any  other  public  work,  while  its  construction 
on  the  other  side  will  require  considerable  outlay  in  changing  the  Keokuk  and 
Mount  Pleasant  railroad. 

"  The  canal  on  this  side  could  as  easily  be  five  hundred  as  three  hundred  feet 
in  width,  and  would  necessarily  funiish  additional  facilities  for  navigation,  pass- 
ing and  repassing  of  boats,  &c.  It  would  furnish  ^n  inexhaustible  supply  of 
w^ter  for  hydraulic  purposes,  which  would  not  interfere  with  the  usefulness  of 
the  canal  for  purposes  of  navigation.  *  *  *  The  construction  of  this  canal 
presents  precisely  this  position.  If  made  in  Iowa,  navigation  is  to  be  benefited. 
If  in  Illinois,  navigation  is  to  be  equally  benefited,  and  the  great  manufac- 
turing interests  of  the  country  advanced.  *  *  *  Should  it  be  found  that 
the  work  can  be  constructed  on  this  side  at  the  same  expense,  and  will  be  of 
equal  advantage  to  navigation,  the  canal  should  be  located  here." 

In  his  letter  to  the  Hon.  Secretary  of  War,  Mr.  Edmunds  says  :  "  'fhere  is  now 
a  company  chartered  in  this  State  for  the  purpose  of  doing  the  work ;  that 
company  will  at  any  time  undertake  to  do  the  work  on  this  (Illinois)  side  of  the 
river  for  $250,000  less  than  it  can  be  done  in  Iowa,  and  give  ample  security  to 
the  government  for  performance  on  their  part,  and  to  produce  the  desired  depth 
of  water  in  the  canal." 

The  board  have  given  their  close  attention  to  the  project  of  a  canal  on  the 
Illinois  side  of  the  river,  and,  having  carefully  examined  the  maps  and  profiles 
of  General  Wilson's  survey,  have  made  an  estimate  of  the  probable  cost  of  the 
work ;  (this  estimate  has  already  been  given.)  This  canal  and  the  one  recom- 
mended by  the  board  are  assumed  to  have  the  same  dimensions  in  every  respect, 
and  to  give  the  same  depth. 

The  arguments  of  Mr.  Edmunds  in  favor  of  the  location  of  the  work  on  the 
Illinois  side  will  now  be  considered. 

The  board  are  unanimously  of  the  opinion  that  Mr.  Edmunds  errs  when  he 
sa}  s  the  work  can  be  done  at  less  expense  on  the  Illinois  side  than  on  the  Iowa 
side.  The  estimated  cost  of  the  two  works  has  already  been  given.  A  comparison 
of  those  estimates  will  show  a  difference  of  8741,430  in  favor  of  the  Iowa  side. 
He  asserts  that  it  will  cost  less  by  so  many  dollars,  but  he  does  not  give  suffi- 
civ.^nt  data  by  which  others  may  test  the  accuracy  of  his  conclusions. 

The  board  would  respectfully  call  the  attention  of  the  Chief  of  Engineers  to 
their  estimates  for  comparison  in  regard  to  cost. 

Again  he  errs  when  he  says  the  advantages  to  navigation  would  be  the  same 
if)  both  cases. 

The  fact  that  the  canal  on  the  Illinois  side  necessitates  the  crossing  of  the 
river  twice  to  pass  the  rapids  is  sufficient  evidence  of  itself  that  it  has  not  the 
same  advantages  as  the  canal  on  the  Iowa  side  But  when  it  is  considered  that 
one  crossing  has  to  be  made  near  Nashville,  where,  during  the  low  water  of 
1864,  as  has  been  already  stated,  there  was  only  little  more  than  two  feet  depth, 
what  then  would  be  the  use  of  five  feet  in  the  canal  ? 

It  should  be  remembered  that  it  will  become  necessary  to  cut  a  channel  in 
the  river  bed  of  at  least  the  same  width  and  depth  of  the  canal,  and  in  a  direc- 
tion almost  perpendicular  to  the  thread  of  the  current.     Such  a  channel  would 
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be  not  only  dangerous  of  dark  nights,  but  in  stormy  and  foggy  weather  would 
be  almost  impassable. 

The  board  are  of  the  opinion  that  the  advantages  to  navigation  of  the  two 
plans  are  by  no  means  the  same  in  both  cases,  and  that  the  one  on  the  Iowa  side 
is  preferable  in  all  respects. 

The  board  agree  with  Mr.  Edmunds  in  regard  to  the  fact  that  a  great  hy- 
draulic power  can  be  developed  equal  in  both  cases ;  that  the  Illinois  side  is 
preferable  to  the  Iowa  side  for*  its  development,  the  low  ground  in  the  vicinity 
of  the  lower  lock  affording  ample  room  for  the  erection  of  mills  for  using  this 
hydraulic  power. 

The  board  have  no  hesitancy  in  saying,  if  the  object  of  this  improvement  is 
to  develop  a  great  water  power,  that  the  Illinois  side  is  the  one  that  should  be 
selected  for  that  purpose ;  but  if  this  is  ihe  primary  object  for  their  considera- 
tion, or  if  it  even  enters  as  an  important  element  in  the  solution  of  the  problem, 
the  board  have  mistaken  the  object  of  their  mission. 

In  the  order  convening  the  board  the  subject  of  the  improvement  of  the  navi- 
gation "has  been  committed  to  it."  Nothing  is  said  about  the  development  of 
water  power. 

The  questions  before  the  board  are  of  a  national  character,  and  the  work 
proposed  a  national  work;  the  development  of  local  interests  has,  therefore,  not 
been  considered. 

Mr.  Edmunds  states  that  "  the  construction  of  this  canal  presents  precisely 
this  position :  if  made  in  Iowa,  navigation  only  is  to  be  benefited ;  if  in  Illi- 
nois, navigation  is  to  be  equally  benefited,  and  the  great  manufacturing  inter- 
ests of  the  country  materially  advanced.** 

This  statement  does  not  present  the  case  correctly. 

1st.  It  does  not  follow  that  **  if  made  in  Iowa,  navigation  only  is  to  be  bene- 
fited.*' If  the  government  should  think  proper  to  connect  hydraulic  power 
with  the  canal,  it  can  be  done  on  the  Iowa  side,  although  not  so  advantageously 
or  cheaply  to  the  private  parties  who  might  be  interested,  yet  with  the  same 
general  results  to  the  government  and  the  country,  only  that  the  works  would 
be  in  Iowa  instead  of  Illinois. 

2d.  Navigation  is  not  to  be  equally  benefited  by  the  location  of  the  canal  on 
either  side,  for  the  reason  that  a  better  and  more  convenient  navigation  for  the 
public  will  be  obtained  by  its  construction  on  the  Iowa  side,  and  because  two 
unnecessary  crossings  of  the  river  will  thereby  be  saved  to  the  craft  navigating 
the  stream  for  all  time. 

He  errs  again  when  he  says  the  construction  of  the  work  will  not  in  the 
least  interfere  with  the  navigation  of  the  present  channel  of  the  river.  By 
referring  to  the  map  of  the  rapids  submitted  herewith  it  will  be  seen  that  the 
steamboat  channel  from  Waggoner's  warehouse  to  **  Montebello  crossing'* 
runs  close  to  the  Illinois  shore.  If  the  canal  should  be  made  three  hundred 
feet  wide  a  part  of  the  exterior  embankment  must  be  built  in  the  channel  itself, 
and,  consequently,  will  make  it  narrower,  and  hence  it  will  interfere  with  the 
present  steamboat  channel.  But  he  says,  in  another  part  of  his  communication, 
as  one  of  the  advantages  in  favor  of  the  Illinois  side,  that  "  the  canal  can  as 
easily  be  five  hundred  feet  wide  as  three  hundred  feet."  If,  then,  the  canal  is 
made  ^ve  hundred  feet  wide,  it  will  throw  the  embankment  beyond  the  present 
steamboat  channel,  taking  it  into  the  canal,  thereby  destroying  entirely  the 
navigation  of  the  steamboat  channel  in  low  water.  The  fact  is,  a  canal  five 
hundred  feet  wide  on  the  Iowa  side  would  interfere  less  with  the  navigation  of 
the  river  than  one  of  the  same  width  on  the  Illinois  side,  both  during  the  process 
of  construction  and  after  completion. 

The  manner  of  building  the  embankment  down  stream,  with  a  temporary  dam 
at  the  head,  so  as  to  exclude  the  water  after  a  certain  distance  has  been  attained, 
as  proposed  by  him,  is  equally  practicable  on  the  Iowa  side. 
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The  statement  made  in  Mr.  Edmunds's  paper  referring  to  the  supposed  quarry 
advantages  on  the  Illinois  side  conveys  an  erroneous  impression,  for  if  it  even 
be  assumed  that  all  the  stone  for  the  locks  could  only  be  procured  from  the 
quarries  of  Mr.  Edmunds  on  that  side,  the  stone  would  still  have  to  be  boated 
from  the  quarries  to  the  locks  on  either  side  of  the  river. 

The  difference  in  cost  of  transporting  stone  from  the  said  quarries  on  the  Illi- 
nois side  could  only  be  such  as  would  appertain  to  the  necessity  of  obliquely 
crossing  the  river,  instead  of  i*unning  only  up  or  down  the  stream,  which  could 
not  be  a  material  item. 

It  is  known,  however,  that  there  is  a  quarry  of  stone  of  similar  general  char- 
acter to  that  in  Mr.  Edmunds's  quarry,  on  Price's  creek,  on  the  Iowa  side,  which 
may  furnish  good  material  for  the  locks. 

He  states  that  there  would  probably  be  no  necessity  for  excavation  below  the 
middle  lock.  This  will  depend  altogether  on  the  location  and  lift  of  the  locks. 
The  Illinois  side  has  no  advantage  over  the  Iowa  side  in  this  respect. 

The  length  of  the  canal  on  each  side  is  very  nearly  tlie  same,  but  the  differ- 
ence is  in  favor  of  the  Iowa  side,  being  a  little  more  than  one  thousand  feet 
shorter. 

There  will  be  some  rock  excavation  necessary  in  order  to  enter  the  canal  at 
Nashville,  but  it  will  be  an  insignificant  matter  in  comparison  with  excavating  a 
channel  at  **  Nashville  crossing."  in  order  to  reach  the  head  of  the  canal  on  the 
Illinois  side. 

The  construction  of  the  work  on  the  Iowa  side,  it  is  true,  will  necessitate  the 
changing  of  the  location  of  the  Keokuk  and  Mount  Pleasant  railroad  and  the 
public  road  in  several  places,  for  short  distances,  making,  in  all,  about  three 
miles.     This  item,  however,  is  included  in  the  estimates. 

The  supply  of  water  for  hydraulic  purposes,  if  that  is  an  important  consider- 
ation, will  be  no  greater  on  the  Illinois  side  than  on  the  Iowa  side. 

The  proposition  of  Judge  Edmunds,  to  build  the  work  on  the  Illinois  side  for 
less  than  it  can  be  done  on  the  Iowa  side,  is  no  argument  in  its  favor.  If  the 
work  is  to  be  let  in  that  manner,  viz.,  to  the  parties  who  will  build  it  the  cheap- 
est, choosing  their  own  location,  there  will  doubtless  be  found  those  on  the  Iowa 
side  who  will  offer  quite  as  favorable  terms  to  the  government. 

The  items  that  make  the  difference  in  cost  are,  the  greater  length  of  the  canal 
on  the  Illinois  side  by  1,056  feet;  the  extra  interior  embankment  from  Cheney's 
creek  to  the  outlet  lock ;  the  embankment  along  part  of  the  canal  being  in  deep 
water,  and  the  excavation  of  a  channel  in  the  river  at  Nashville  crossing. 

For  the  foregoing  reasons,  the  board  are  unanimous  in  their  opinion  that  the 
Iowa  side  is  preferable  to  the  Illinois  side  for  the  location  of  a  canal  designed 
for  the  improvement  of  the  navigation  of  the  Mississippi  river  at  the  Des  Moines 
rapids,  "  having  reference  to  expense  of  construction  and  advantages  to  naviga- 
tion." How  far  either  would  have  the  advantage  in  regard  to  the  improvement 
of  the  country  has  not  been  investigated  by  the  board.  The  subject,  as  pre- 
sented to  them,  was  understood  to  be  the  improvement  of  the  navigation  of  the 
liver. 

livermork's  improved  chutk. 

The  plan  and  model  of  an  improved  chute  for  rivers,  and  as  a  substitute  for 
canal  locks,  together  with  a  model  of  the  same,  having  been  submitted  to  this 
board,  accompanied  with  the  able  report  and  description  of  Alonzo  Livermore, 
civil  engineer,  its  inventor  and  patentee,  we  have  examined  with  care.  The  plan 
and  model  were  furiher  explained  by  Mr.  Roberts,  one  of  the  board,  who  had 
previously  examined  them  in  company  with  Mr.  Livermore. 

The  pnmary  object  of  this  invention  is  to  secure  a  slack- water  and  chute  navi- 
gation by  the  expenditure  of  a  greatly  reduced  quantity  of  water,  compared 
with  the  quantity  required  to  maintain  a  navigation  through  a  plain,  unob- 
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Btracted  chute,  by  the  introduction  of  cross  bottom  walls  and  side  walls,  with 
lips  at  intervals,  so  arranged  as  to  divide  the  fall  into  small  lifts,  and  create  re- 
action and  retardation  of  the  whole  current. 

It  is  not  deemed  necessary  in  this  place  to  enter  into  an  elaborate  description 
of  the  plan  or  to  embody  the  calculations,  views,  and  conclusions  of  the  inventor. 
The  plan  appears  to  have  merit,  and  may,  perhaps,  be  made  practically  avail- 
able elsewhere,  especially  on  streams  having  a  limited  supply  of  water;  but  its 
application  cannot  be  recommended  for  the  improvement  of  the  Des  Moines 
rapids. 

If  a  plain,  open  chute,  in  preference  to  locks,  should  be  deemed  advisable  at 
these  rapids,  it  is  believed  that  there  is  always  water  enough  in  this  part  of  the 
Mississippi  to  maintain  navigation  in  such  a  chute  more  than  equal  to  the  depth 
on  the  snoals  above  and  below  the  rapids ;  and  while  the^  plan  of  Mr.  Livcrmore 
might  work  well  in  practice  on  a  comparatively  small  scale  or  in  a  narrow  chan- 
nel, it  contains  elements  which  have  not  yet  been  accurately  determined  for  a 
very  wide  channel.  It  has  not  yet  been  tested  on  a  large  scale,  although  it  ap- 
pears to  answer  in  the  model. 

brunot's  improved  float  gate  for  sluices  in  dams,  etc. 

A  working  model  of  this  gate  was  exhibited  to  the  board,  and  its  mode  of 
operation  shown  by  Mr.  Roberts,  one  of  the  board.  It  is  designed  especially  to 
act  as  a  movable  dam,  as  a  regular  and  convenient  sluice-gate  on  a  large  scale. 
It  consists  of  a  hallow  water-tight  gate,  of  wood  or  iron,  held  by  a  hinge  extend- 
ing across  the  sluice-way  or  opening  in  a  dam,  with  side-valve  gates  above  and 
below  the  gate  for  rdmittinff  and  discharging  water  from  the  upper  level  into  a 
recess  under  the  gate,  which,  when  the  upper  valve  is  open  and  the  lower  valve 
closed,  has  the  pressure  due  to  the  difference  of  level.  The  hollow  gate  having 
considerable  flotative  power,  correspondent  with  its  dimensions,  remains  up  in 
an  inclined  position,  forming  a  dam,  over  which  the  water  may  flow.  When  it 
is  desired  to  lower  the  gate  to  its  horizontal  position,  water  is  let  into  the  gate 
itself  by  another  valve,  which  immediately  descends  by  its  own  weight,  leaving 
a  clear  sluice-way  for  the  water ;  for  the  sluice  in  a  dam  can  be  so  arranged  as 
to  be  in  part  self-acting,  by  means  of  an  open  vertical  pipe  on  one  end  in  the 
abutment,  having  its  mouth  level  with  the  height  of  water  at  which  it  may  be 
desired  to  allow  the  gate  to  fall.  When  the  pool  rises  to  that  height  the  water 
flows  down  the  pipe  and  fills  the  gate,  which  then  falls  to  its  horizontal  posi- 
tion, when  vessels,  rafts,  &c.,  may  pass  over  it. 

When  the  stream  falls  the  gate  is  raised  by  being  emptied,  the  water  run- 
ning into  the  lower  level,  and  the  emptying  valve  is  then  closed,  when  the  gate 
immediately  rises  to  its  inclined  position  and  again  becomes  a  dam,  over  which 
the  water  may  flow  without  depressing  it. 

This  gate  works  well  in  the  model,  and  it  may  be  worth  a  trial  on  a  large 
scale. 

Now  that  the  construction  of  very  large  locks  for  ships  and  steamboat  ca- 
nals is  becoming  more  general,  it  is  desirable  that  the  best  plans  for  the  con- 
struction and  working  of  large  gates  should  be  adopted,  and  it  might  be  eco- 
nomical for  the  government  to  institute  a  thorough  investigation  of  the  merits 
of  different  methods  of  making  and  operating  very  large  locks  or  sluice-gates. 

It  is  not  deemed  strictly  within  the  province  of  the  board  to  offer  any  formal 
recommendation  on  this  subject,  but  it  seems  proper  thus  briefly  to  bring  it  to 
the  notice  of  the  department  for  consideration. 

For  locks  eighty  feet  wide,  having  lifts  of  ten  or  twelve  feet,  the  ordinary 
mitre  gates  would  be  about  forty -three  feet  long  by  twenty-four  to  twenty- six 
feet  high,  forming  a  large  structure,  which  should  be  strong  enough  to  sus- 
tain the  pressure  of  twelve  feet  head  on  a  width  of  over  forty  feet.  These  may 
be  built  of  either  wood  or  iron — wooden  gates  being  much  cheaper  in  first  cost. 
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It  is  possible  that  hollow  water-tight  wooden  or  iron  mitre  gates  may  be  ad- 
vantageously substituted  for  the  solid  gate,  and  that  the  ordinary  plan  of  filling 
and  emptying  large  locks  may  be  advisable. 

In  case  of  the  construction  of  large  locks  at  the  Des  Moines  rapids  it  might  serve 
a  useful  purpose  to  authorize  the  engineer  in  charge  to  thoroughly  investigate 
this  matter  by  experiment,  if  necessary,  on  some  sufficient  scale,  to  obtain  good 
practical  results.  The  cost  of  this  would  be  quite  triflmg  and  insignificant  com? 
pared  with  the  possible  advantage  wiiich  might  accrue  to  the  public. 

As  there  is  always  a  large  surplus  of  water  for  caual  purposes,  it  appears  to 
be  a  favorable  place  tor  testing  plans  for  rapidly  filling  and  emptying  large  locks 
by  the  power  of  the  water  itself.  It  is  possible  that  a  safe,  convenient,  and  re- 
liable arrangement  may  be  devised  which  would  dispense  with  half  of  the  men 
needed  to  work  large  gates  on  the  old  plan. 

The  following  is  a  tabular  statement  of  the  estimated  cost  of  each  plan  of 
improvement  herein  discussed : 

Ipt.  Improvement  of  the  natural  channel  by  excavation  : 

200  feet  wide  and  4  feet  deep 82,647,785 

300  feet  wide  and  4  feet  deep 3,  648,  362 

200  feet  wide  and  5  feet  deep 3,  604, 182 

300  feet  wide  and  5  feet  deep 5,  034,  350 

2d.  The  plan  of  dams  entirely  across  the  river,  locks  and  chutes       2,  460,  091 

3d.  Plan  proposed  by  Mr.  Edmunds,  viz  :  a  sluice  navigation 
entirely 1,  920,  720 

4th.  Plan  of  an  excavated  side  channel  on  the  Iowa  side : 

200  feet  wide  and  4  feetdeep 2,  752,  933 

300  feet  wide  and  4  feet  deep 3,503,910 

200  feet  wide  and  5  feet  deep 3,  317,  874 

300  feet  wide  and  5  feet  deep 4, 061,  910 

5th.  Plan  of  canal  on  the  Iowa  side  from  Nashville  to  Keokuk,  300  feet 
wide  in  embankment,  and  250  feet  wide  in  excavation,  and  5  feet  deep,  in  con- 
nection with  channel  and  pier  at  Upper  chain,  $2,530,000. 

6th.  Plan  of  a  canal  on  the  Illinois  side  from  Edmunds's  warehouse  to  the 
Hamilton  Ferry  dike,  300  feet  wide  in  embankment,  and  250  feet  wide  in  ex- 
cavation, and  5  feet  deep,  in  connection  with  channels  and  pier  at  Upper  chain, 
and  excavated  channel  at  Nashville  crossing.  $3,271,430. 

A  general  plan  and  profile  of  the  rapids,  embracing  a  plan  of  the  canal  and 
locks  proposed  under  the  direction  of  Brevet  Major  General  J.  H.  Wilson,  are 
submitted  herewith  to  the  Chief  of  Engineers. 

The  board  having  already  submitted  their  conclusions,  based  upon  the  facts 
set  forth  herein,  append  hereto  the  same,  for  the  purpose  of  completing  this 
record  as  follows : 

The  board  of  engineers,  convened  by  Engineer  Orders  Nos.  18  and  20,  March 
22,  and  March  26,  1867,  having  met  at  Keokuk,  Iowa,  on  the  I5th  of  April, 
and  adjourned  to  this  place  on  the  30th  of  April,  beg  leave  to  submit  the  fol- 
lowing conclusions  and  recommendations  in  regard  to  the  improvement  of  the 
Des  Moines  rapids  of  the  Mississppi  river  : 

1st.  After  a  careful  examination  and  consideration  of  all  the  plans,  profiles, 
and  river  soundings,  and  of  the  calculations  and  views  of  the  engineer  and  his 
assistant,  an  inspection  of  the  ground  on  both  sides  of  the  river  from  a  point 
above  Montrose  and  Nauvoo  to  a  point  opposite  the  mouth  of  the  Des  Moines 
•  river,  in  the  town  of  Warsaw,  and  a  study  of  all  the  plans  proposed,  it  is  the 
unanimous  opinion  of  this  board  that  the  general  plan  of  a  canal  and  locks  sub- 
mitted to  the  engineer  department  by  Brevet  Major  General  J.  H.  Wilson, 
dated  January  1,  1867,  and  approved  by  Brevet  Major  General  A.  A.  Hum- 
phreys, Chief  of  Engineei-s  United  States  army,  in  his  report  of  February  5, 
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1867,  to  the  Secretary  of  War,  is  the  best  for  permanently  improving  the  navi- 
gation of  the  Des  Moines  rapids  of  the  Mississippi  river,  namely,  a  canal  along 
the  Iowa  shore  from  a  point  near  the  present  site  of  the  Keokuk  indicator,  at 
the  city  of  Keokuk,  to  a  point  just  below  the  village  of  Nashville,  seven  and  six> 
tenths  miles  long. 

2d.  That,  taking  the  gauge  of  extreme  low  water  at  or  near  Montrose  as  a 
guide,  the  canal  bottom  at  the  upper  end  of  the  proposed  canal  at  Nashville 
and  the  level  of  the  top  of  the  mitre  sills  at  the  guai*d-lock  should  be  fixed  .at, 
live  feet  below  such  low  water  at  the  guard-lock,  and  that  the  lower  mitre  sill 
of  the  outlet  lock  at  Keokuk  be  fixed  at  five  feet  below  the  low  water  of  1864 
at  that  point,  as  referred  to  in  the  alternate  suggested  in  General  Wilson's  i*e- 
port.  • 

That  the  canal,  and  the  middle  and  lower  locks,  be  arranged  for  eight  feet 
depth  of  water  when  the  river  rises  three  feet  above  extreme  low  water. 

That  the  size  of  the  lock  chambers  shall  remain  as  given  in  General  Wilson's 
report,  namely,  350  feet  between  the  quoins  and  80  feet  wide  at  top. 

That  the  thickness  of  the  lock  walls  as  planned  is  abundant  for  any  pressure 
that  can  come  against  them;  and  it  is  suggested  that,  in  the  final  arrangement 
of  the  details,  the  engineer  in  charge  should  be  authorized  to  make  such  reduc- 
tion in  thickness  for  economy  as  he  may  deem  safe. 

That  the  reverse  gates  proposed  at  the  outlet  lock  are  unnecessary,  and  may 
b^  economically  dispensed  with. 

3d.  That  the  final  width  of  the  canal  be  established  at  not  less  than  300  feet 
throughout,  both  in  excavation  and  embankment,  but  in  excavation  at  the  time 
of  construction  it  may  be  reduced  to  250  feet  without  material  disadvantage. 

That  the  top  of  the  embankment  be  fixed  at  two  feet  above  the  flow  of  1851, 
at  ten  feet  width,  with  side  slopes  not  less  than  one  and  one-fourth  and  not 
more  than  one  and  a  half  base  to  one  vertical,  as  the  judgment  of  the  engi- 
neer may  determine. 

That,  if  it  be  found  economical  in  tlie  progress  of  the  work,  the  thickness  of 
the  ripraps  may  be  reduced  from  the  thickness  suggested  in  the  plan'  submitted 
by  General  Wilson,  provided  that  it  be  not  less  than  two  feet,  and  that  the 
ripraps  or  slope  wall  on  the  canal,  side  of  the  embankment  be  jaised  only  to 
the  height  of  twelve  feet  above  canal  bottom,  or  four  feet  above  the  highest 
water  in  the  canal,  and  that  the  residue  of  the  inside  slope  and  the  top  of  the 
embankment,  being  above  all  floods,  be  sowed  with  grass  or  sodded,  or  covered 
with  a  thin  coating  of  stone,  as  the  engineer  in  charge  may  determine. 

4th.  In  the  report  of  General  Wilson  respecting  the  improvement  of  channel 
above  Nashville,  provision  is  made  for  the  excavation  of  a  considerable  quantity 
of  rock  under  water. 

It  is  recommended  that  the  engineer  in  charge  be  authorized  carefully  to 
investigate  this  part  of  the  stream  with  a  view  to  an  artificial  increase  of  the 
depth  of  water  above  the  guard-lock,  and  with  a  view,  also,  of  dispensing  with 
such  portion  of  said  rock  excavation  under  water  as  may  be  found  practicable, 
the  final  arrangement  to  be  determined  by  him,  subject  to  the  approval  of  the 
engineer  department. 

5th.  If  the  general  plan  of  the  canal,  with  modification  as  herein  recom- 
mended, should  meet  the  approval  of  the  Secretary  of  War,  it  is  respectfully 
suggested  that  all  the  details  and  matters  not  specifically  fixed  in  this  report 
may  be  left  to  be  arranged  by  the  engineer  in  charge  upon  surveys,  reports, 
&c.,  approved  by  the  engineer  department. 

[Preliminary  estimate  omitted.     For  detailed  estimate  see  p.  304.  ] 

That  the  work  necessary  to  carry  into  efiect  the  plan  herein  recommended 
should  be  put  under  contract  between  Keokuk  and  Nashville  without  delay, 
and  pushed  vigorously  to  completion,  so  that  the  improvements  of  the  rapids 
may  be  made  available  for  commerce  and  navigation  as  soon  as  possible. 
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The  important  question  submitted  to  the  board  has  occupied  their  undivided 
attention  for  several  weeks,  during  which  numerous  points  of  interest  have  been 
discussed,  and  many  views  presented  and  considered. 

Some  time  must  elapse  before  a  complete  report  can  be  drawn  up  embodying 
the  views  and  opinions  of  the  board  upon  the  several  plans  which  have  been 
considered.  Meanwhile,  pressing  business  demands  the  immediate  personal 
attention  of  the  members  of  the  board  at  their  respective  headquarters. 

.Under  these  circumstances,  it  is  the  opinion  of  the  board  that  they  will  best 
subserve  the  public  interest  by  adjourning,  to  meet  again  at  this  place  on  the 
call  of  the  president  of  the  board,  for  the  purpose  of  adopting  the  final  report  of 
proceedings. 

During  this  interval  it  is  understood  that  General  Wilson,  the  member  in 
charge  of  the  works,  will  cause  to  be  prepared  a  map  on  a  small  scale,  for  con- 
venient reference,  showing  the  ground,  river  bed,  and  such  lines  as  will  aid  in 
exhibiting  and  explaining  the  plans  of  improvement  which  have  been  investi- 
gated, with  the  location  of  the  canal  on  the  Iowa  side,  the  profiles  representing 
the  canal  levels  and  locks,  the  excavation  and  the  top  of  the  embankment  two 
feet  above  high  water  of  1851,  also  showing  the  line  of  low  water  of  1864  and 
the  line  of  high  water  of  A^pril,  1867,  being  a  copy  on  a  reduced  scale  of  the 
maps,  charts,  and  profiles  already  prepared  by  General  Wilson,  showing  the 
modifications  indicated  in  the  proceedings  of  the  board. 

J.  N.  MACOMB, 
Colonel  Engineers,  Bot.  Col.  U.  S.  A.,  President  of  the  Board, 

J.  H.  WILSON, 
Lieutenant  Colonel  Tkirly-Jifth  Inf.,  Bvt,  Maj.  Gen,  U.  S.  A, 

G.  K.  WARREN, 
Bvt.  Maj.  Gen.  U.  S.  A.,  Major  Engineers. 
W.  MILNOR  ROBERTS, 
Supt.  Engr.  Ohio  River  Improvement,  U.  S.  Civil  Engineers. 

PETER  C.  HAINS, 
Captain  Engineers,  Bvt.  Lt.  Col.  U.  S.  A.,  Recorder. 
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E  4. — Ahstracl  of  jfroposals  received  at  the  United  States  engineer's  office  at 

sippi  river,  at  a  letting 


Itemf. 


Qaantities 


Proposal  No.  1. 


cj.  J.  Dall,  Harris- 
barg,Pa. 


Price. 


Amount. 


Proposal  No.  2. 


Charles    H.    SherriU, 
New  York  dty. 


Price. 


Amonnt 


Proposal  No.  3. 


Wm.  Rankin  A  Co., 
Rochester,  N.  Y. 


Price. 


Amount. 


Orabbhig  and  clearing  . 
Bailing  aud  draining . . . 


Cubic  yds. 


Excavation  of  earth 

Excavation  of  rock 

Loose  stone  in  riprap  wall. . . 

Embankment 

liining 

PnddUng 

Slope-wall 

Vertical  wall  in  cement 

Vertical  wall  laid  dry 

Concrete  masonry 

Changing  line  of  railroad. . . . 
Changing  line  of  pablic  road 


315,000 

161,440 

88,000 

651,500 

10,000 

50,000 

500 

1.000 

500 

200 

Idles,     3 

Rods,  960 


$0  50 

3  75 

1  20 

60 

60 

22 


$5,000 
5,000 

157,500 
605,400 
105.600 
390,900 
6,000 
11.000 


$0  43 

223 

2  10 

47 

58 

27 


$15.000  00 
30,000  00 

135.450  00 
360,011  20 
184.800  00 
306,205  00 
5.800  00 
13,500  00 


20,000 


60,000 
3,000 


2.500 
800 


7.500  00 
7,680  00 


$0  38 

1  95 

1  55 

50 

65 

35 

200 

5O0 

3  90 
6  25 

7,800 

4  00 


$2,800 
46  000 

119,700 

314.808 

136.400 

325.750 

6,500 

18,500 

1.000 

5,000 

1,950 

1.250 

23.400 

3.840 


Total. 


1,349,400 


1,065,946  20 


1,006,898 


Items. 


Qaantities 


Proposal  No.  la 


Proposal  No.  11. 


•James  Fenlon,La- 
trobe.  Pa;  Robert 
Swan,  Pittsbnrg, 
Pa;  Philip  Collins. 
Ebensbbrg,  Pa. ; 
Geo.  Mnrray,  Dav- 
enport, Iowa. 


c  Thomas    J.    Power, 
Rochester,  Pa. 


Price. 


Amount.  % 


Price.        Amount 


Proposal  No.  12. 


dD.  Hemkins,  Ga- 
lena, 111.;  £.  A. 
Collins,  Davenport, 
Iowa. 


Price.       Amonnt 


•Grubbing  and  clearing. . 
Bailing  and  draining . . . , 


Cubic  yd$. 


Excavation  of  earth 

Excavation  of  rock 

Loose  stone  in  riprap  wall. . . 

Embankment 

Lining 

Paddling 

Slope-wall .' . 

Vertical  wall  in  cement 

VerUcal  wall  dry  laid 

Concrete  masonry 

Changlnir  line  of  railroad 

Changing  line  of  public  road. 


315, 
161, 

88. 
651, 

10. 

50, 

1, 


MUes, 
Rods, 


$0  85 

3  00 

125 

60 

50 

40 

700 
10  00 
7  00 
10  00 
800  00 
200 


$2,750 
40,000 

267,750 

484.320 

110,000 

390.900 

5,000 

90.000 

3.500 

10,000 

3,500 

2,000 

8,000 

1,900 


$0  50 
4  00 
1  50 

70 
1  50 

50 
500 
7  00 
500 
600 
500  00 
300 


$10,000  00 
60,000  00 

157,500  00 

645,760  00 

132,000  00 

465,050  00 

15,000  00 

25,000  00 

2,500  00 

7,000  00 

2,500  00 

1,200  00 

1,500  00 

2,880  00 


$35,000 

per  mile 

$0  48^ 

230 

1  80 

50 

55 

20 

225 

8  00 

600 

4  00 

2,700 

4  00 


$2,500 
37,500 

151,200 

371.312 

158,400 

325,750 

5,500 

10,000 

1.125 

8.000 

3,000 

800 

8,100 

3,840 


Total  . 


1, 349. 640 


1,518,890  00 


1,087,027 


a  Guarantee  not  in  duplicate. 

b  For  earth  hauled  more  than  700  feet,  one-half  of  one  cent  per  yard  for  each  100  feet  in  excois.  For  all 
rock  material  hauled  more  than  700  feet,  three-quarters  of  one  cent  per  cubic  yard  for  each  100  feet  so 
delivered  in  excess.  To  work  at  all  stages  of  water  not  exceeding  four  feet  above  low-water  mark  of  1864,  or 
at  any  stage  when  the  work  is  all  out  of  water. 

e  Not  in  duplicate. 
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Davenport,  Iowa,  Jar  the  improvement  of  the  Des  Moines  rapids  of  the  Miisis- 
held  September  4,  1867. 


FropoMaNo.4. 

Proposal  No.  Sl 

Proposal  No.  6. 

Proposal  No.  7. 

Proposal  No.  9. 

'  Ohariee  O.  Osie  & 
Co.,  Pulton,  N.Y. 

b  Franklin  Smith  & 
Co.,  Cordova,  111. 

James  Freeland,  E. 
D.  Smith,  MUlers- 
burg.  Pa. 

c  John  S.  Wolf.  8.  D. 
Carpenter,  Ottnm- 
wa,Wls. 

J.  D.  Dolan  A  Co., 
MUwaukee,Wls. 

Price. 

Amount 

Price. 

Amount 

Price. 

Amount 

Price. 

Amount 

Price. 

Amonnt 

$3,000 
10,000 

189,000 

403,600 

176.000 

228,025 

10,000 

12,500 

1,500 

6.500 

2,500 

1,200 

9,000 

3,840 

$32,566' 

per  mile 

$0  48 

250 

1  50 

65 

80 

32 

500 

12  00 

800 

12  00 

1,000 

400 

$4,500 
48,750 

151,200 

403  600 

132,000 

423,475 

8,000 

16,000 

2,500 

12,000 

4,000 

2,400 

3,000 

3,840 

$0  50 
220 
820 
65 
90 
1  50 
500 
9  00 
800 
6  00 

8,000 
500 

157,500 

355,168 

193,600 

423,475 

9,000 

75,000 

2,500 

9,000 

4,000 

1,200 

24,000 

4,800 

Acres, 
5(1 

$0  45 

390 

350 

84 

90 

175 

450 

12  50 

8  00 

10  00 

800  00 

100 

$1,700 

$0  60 
250 
900 

35 
100 

25 

$50,000 

141,750 

629,616 

308,000 

547,260 

9,000 

87,500 

2,250 

12,500 

4,000 

2,000 

2,400 

960 

$25,000 

per  mile 

*^$0  35 

175 

145 

55 

21 

37,250 

110,850 
282  500 
127,600 
358  325 
8.100 

300 
650 
500 
600 
3,000 
4  00 

1  60 
487 
325 
500 
1.200 
800 

845 
4,870 
1,685 
1,000 
3.600 
2,700 

1,056,665 

1,215,265 

1,306,743 

1,797,236 

934,385 

Proposal  No.  13. 

Proposal  No.  14. 

Proposal  No.  15k 

Proposal  No.  16. 

Proposal  No.  17. 

aOeo.  U.  Lsnman, 
J.V.CrliweB,RJ. 
Laoman,   WUUam 
Karni,  Wm.  Behm, 
Reading,  Pa. 

«CampbeU  &  Clin- 
ton,  Albany,  N.Y. 

/Alexander  Graham, 
Whitewater,  Wis. 

c  Jos.  B.  Parkins  A 
Co.,  Madison,  Wis. 

Thos.    Saulpaugh, 
L.  B.  Saulpaugh, 
Thomas  J.Bnford, 
Rock  Island,  m. 

Price. 

Amonnt. 

Price. 

Amount 

Price. 

Amount 

Price. 

Amount 

Price. 

Amonnt 

$0  50 

330 

800 

25 

62 

35 

400 

900 

600 

10  00 

1,200 

600  per 

$3,500 
22,000 

185,850 

532,758 

176,000 

162,875 

6,200 

17,500 

2,000 

9,000 

3,000 

2.000 

3,600 

mUe,    1,800 

$2d,'666' 

per  mile. 

$0  70 

500 

500 

96 

125 

60 

400 

600 

400 

7  00 

1,250 

200 

$500 
37,500 

220,500 

807,200 

440.000 

638,470 

12.500 

30,000 

2,000 

6,000 

2,000 

1,400 

3,750 

1,920 



$0  70 

1  85 

8  00 

85 

90 

30 

250 

6  00 

5  00 

10  00 

1,000 

4  00 

$35,000 
50,000 

220,500 

298.664 

176,000 

553,775 

9,000 

15,000 

1,250 

6,000 

2,500 

2,000 

3.000 

3,840 

Pr.mile, 

$400 

$33,000 

per  mile. 

$0  60 

1  90 

1  85 

52 

1  00 

1  50 

1  90 

7  00 

550 

12  00 

1,000 

100 

$3,000 
49,500 

189,000 

306,736 

162,800 

338,780 

10,000 

75,000 

950 

7.000 

2,750 

2,400 

3,000 

960 

$25,'666* 

per  mile. 

*^$0  45 

225 

100 

48 

60 

20 

1  50 

600 

500 

5  00 

1,200 

940  per 

$8,000 
37,500 

141,750 

363,240 

88,000 

312,730 

6,000 

10,000 

750 

6,000 

2,500 

1,000 

3,600 

mUe,     8,820 

1,128,077 

2.203,740 

1,376,529 

1,151,876 

997,880 

d  If  borrowed  material  is  to  be  ftimished,  $10,000  in  addition. 

«  The  above  bid  for  embankment  is  with  the  understanding  that  land  for  borrow-plts  wIU  be  furnished 
within  a  reasonable  distance,  or  will  furnish  land  at  an  addition  of  ten  cents  per  cubic  yard  for  the  em- 
bankment 

/  Ten  per  cent  will  be  added  to  the  embankment  if  I  ftamlsh  the  materials.    (Not  in  duplicate.) 

g  Will  ftimish  the  borrowed  material  for  an  addition  of  two  cents  per  cubic  yard. 
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Abstract  of  proposals  Jbr  the  improvement  of  the  Des  Moines  rapids  of 


Items. 


Grabbing  sod  clearing. 
Bailing  and  draining  — 


Ezcavation  of  eartb 

Excavation  of  rock 

Loose  stone  in  riprap  wall  . . . 

Embankment 

Lining 

Paddling 

Slope  -wall 

Vertical  wall  in  cement 

Vertical  wall  laid  dry 

Concrete  masonry 

Changing  line  of  railroad 

Changing  line  of  public  road. 


Total. 


Quantities. 


Cubic  yards. 


315,000 
164, 440 
88,000 
651.000 
10,000 
50,000 
500 
1,000 
500 
200 
Miles,  3 
Rods,     960 


Proposal  No.  18. 


Proposal  No.  19. 


Wm.  Henegen  &,  Son, 
Mt  Vernon,  Ohio. 


Price. 


$0  33 
1  35 

1  35 
37 
40 
20 

2  00 
5  25 
4  50 
525 

500  00 
225 


Amount. 


|200 
2,500 

103,950 

217, 944 

118,800 

241,055 

4,000 

10,000 

1,000 

5,250 

2.250 

1,050 

1,500 

2,160 


WilUam  Budd.  W.  IL 
Decker,  J.  H.  Ault, 
S.  E.  Concanon,  Thos. 
M.  Hacket,  Adolph 
Knipper,  St.  Louis, 
Missouri. 


Price. 


$0  65 
2  25 
225 
60 
1  50 
50 
8  00 

10  00 
6  00 
8  00 


711, 659 


Amount. 


$1,500 
43,000 

204,750 

363,240 

198,000 

300  900 

15,000 

25,000 

4,000 

10,000 

3,000 

1,600 

8,500 

4,000 


1,272,490 


Items. 


Proposal  No.  24. 


Quantities. 


Wm.  W.  Wright,  Genera, 
New  York. 


Price. 


Amount. 


Grubbing  and  clearing 

Bailing  and  draining 

Excavation  of  earth 

Excavation  of  rock 

Loose  stone  in  riprap  wall.... 

Embankment 

Lining 

Puddling 

Slope-wall 

Vertical  wall  in  cement 

Vertical  wall  laid  dry 

Concrete  masonry 

Changing  line  of  railroad 

Changing  line  of  public  road  . 


Cubic  yards. 


Total. 


315,000 

161, 440 

88,000 

651,500 

10,000 

50,000 

500 

1,000 

500 

200 

MUes,  3 

Rods,       960 


MUe, 


$0  62 

332 

200 

23 

60 

35 

4  50 

9  00 

7  00 

10  50 

1,000 

600 


$3,000 

20,000 

195,300 

535,960 

176,000 

143,330 

6.000 

17,500 

2,250 

9,000 

3,500 

2,100 

3,000 

1,800 


1,118,760 


I  certify  that  the  foregobig  Is'a  true  abstract  of  the  original  bids  received  by  me  for  this  work. 

Unitid  States  Enqineer's  Office, 

Davenport,  Iowa,  S^tanber  10, 1867. 
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the  Mississippi  river,  at  a  letting  held  September  4,  1867 — Gontinued. 


Propotal  No.  20. 

Proposal  No.  21. 

Proposal  No.  22. 

Proposal  No.  23. 

Wm.   Armstrong  Sc  Co., 
Philadelphia,  Pa. 

0.  H.  P.  Scott,  Parmlng- 
ton,  Iowa. 

Pox  &  Howard,  Chicago, 
lllinoii 

aLedlle,   Corse    Sc  Co., 
Chicago,  lU. 

Price. 

Amount. 

Price. 

Amonni 

Price. 

Amount. 

Price. 

Amount 

''"Jfoo 

$0,600 
37,500 

110,250 

314,808 

131, 120 

293,175 

6,500 

10,000 

1,125 

1,250 

500 

500 

9,000 

3,840 

*""$30,'666' 

per  mile. 

*^$0  45 

295 

175 

55 

75 

25 

300 

10  00 

600 

12  00 

iooo 

3  15 

$3,000 
45,000 

141,750 

476,248 

IHOOO 

358,325 

7,500 

12,500 

1,500 

10,000 

3,000 

2,400 

12,000 

3,024 

$1,500 
39,000 

148,050 

411,672 

132,000 

377,870 

5,800 

12,500 

2,250 

7,000 

3,375 

1,500 

5,100 

3,120 

Per  mile, 

$400 

19,200 

per  mile. 

$0  65 

2  75 

1  45 

40 

95 

24 

290 

690 

590 

790 

Rod,  20  00 

300 

$3,000 
28,800 

204,750 

435,888 

127,600 

260,000 

9.500 

12,000 

1.450 

6.900 

2,950 

1^580 

19.200 

2,880 

25,000 

permUe. 

$0  35 

1  95 

149 

45 

«5 

20 

225 

125 

1  00 

250 

3,000 

400 

$0  47 

255 

150 

58 

58 

25 

450 

700 

675 

750 

1,700 

325 

929,168 

1,230.247 

1,150,737 

1,117,098 

Proposal  Ho.  25. 

Proposal  No.  26. 

Proposal  No.  27. 

Proposal  No.  2a 

li.    Stanton,  Wm.  Irrin, 
Preeport,  lU. 

John    Ross,    Brookfleld, 
Missouri. 

Peter  D.  Toblo,  Utica, 
New  York. 

Walker,  Lee  &  Co.,  Chi- 
cago, lllinolB. 

Price. 

Amount. 

Price. 

• 

♦  Amount 

l^lce. 

Amount 

Price. 

Amount 

$3,500 
45,000 
141, 750 
314,808 
132,000 
325,750 
6,000 
15,000 

$1,000 

28,000 

179,550 

548,896 

132,000 

436,505 

10,000 

13,000 

2,000 

6,000 

2,500 

1,200 

9,000 

1,200 

$100 

30,000 

78,750 

322,880 

352,000 

162,875 

4,000 

5,000 

3,000 

9,500 

3.000 

2,000 

3,000 

2,880 

$1,000  00 
33,666  00 

$0  45 

195 

1  50 

50 

60 

30 

$0  57 

3  40 
150 

67 

100 

26 

4  00 
"6  00 

500 

6  00 

3,000 

125 

$0  25 

200 

4  00 

25 

40 

10  00 
6  00 
950 
600 

10  00 

1,000 
3  00 

$0  53 

2  52 

1  40 

70 

75 

25 

400 

6  50 

6  00 

700 

1,500 

300 

166,950  00 

406,828  80 

123,200  00 

456,050  00 

7,500  00 

12.500  00 

2.000  00 

6,500  00 

3,000  00 

1,400  00 

500  00 
Rod,  4  00 

1,500 
3,840 

4.500  00 
2,880  00 

989,148 

1,370,851 

978,985 

1.227.974  80 

a  The  above  bid  Is  for  the  whole  work. 

J.  H.  WILSON, 
Lie^a.  Colonel  35<A  Infantry ,  Brevet  Major  Oeneral  U.  S.  A. 
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E5. 

ANNUAL  REPORT  OF  COLONEL  P.  C.  HAINS  ON  THE  IMPROVEMENT  OF 
THE  ROCK  ISLAND  RAPIDS  OF  THE  MISSISSIPPI  RIVER, 

Davenport,  Iowa, 

September  10,  1867. 

General:  In  obedience  to  your  verbal  orders,  I  have  the  honor  to  Bubmit 
the  following  report  of  operations  connected  with  the  improvement  of  the  navi- 
gation of  the  Mississippi  river  at  Rock  Island  rapids  : 

It  will  be  remembered  that,  during  the  last  season,  when  the  survey  wa» 
made  for  determining  the  best  place  of  improvement  at  these  rapids,  the  limited 
time  at  our  disposal  necessarily  prevented  our  making  as  thorough  an  examina- 
tion of  the  bed  of  the  river  as  was  desired.  I  have  thus  far  this  season  endeav- 
ored to  leave  nothing  wanting  in  the  way  of  useful  information  touching  the 
plan  of  improvement  that  was  adopted.  For  this  purpose  it  became  necessary 
to  add  many  more  soundings  to  the  number  taken  last  year,  and  accordingly  a 
party  has  been  organized  and  is  now  engaged  on  this  work  under  my  direction. 

In  the  early  part  of  May  tide-gauges  were  establidhed  at  various  points  along 
the  rapids  and  connected  with  our  levels,  for  the  purpose  of  ascertaining  accu- 
rately the  relation  between  the  depths  of  water  on  the  diflferent  chains,  and  the 
slope  of  the  water  surface  from  the  head  to  the  foot  of  the  rapids  for  all  stages 
of  the  river.  Observations  are  made  twice  a  day  at  each  gauge,  viz  :  at  6  a.  m. 
and  6  p.  m.,  and  the  result  recorded.  The  records  up  to  the  present  time  include 
periods  when  the  river  was  both  rising  and  falling.  These  records  have  not  yet 
been  plotted,  however. 

Though  the  river  here  has  not  been  excessively  high,  or,  in  other  words,  though 
there  has  not  been  what  is  properly  termed  a  flood,  the  average  height  for  the 
season  has  been  thus  far  much  greater  that  usual.  During  last  month  (August) 
the  river  was  much  higher  than  it  has  been  known  to  be  at  that  season  for  many 
years. 

I  enclose  herewith  a  tracing  of  the  curves,  showing  the  oscillations  of  the 
river  at  the  Chicago  and  Rock  Island  railroads  bridge,  near  the  foot  of  the  rapids. 
The  curves  run  through  the  whole  period  of  the  last  seven  years,  with  the 
exception  of  a  small  portion  of  1864,  during  the  time  the  bridge  was  destroyed. 
They  are  plotted  by  taking  one  co-ordinate  for  time,  and  the  other  for  the  stage 
of  the  river  above  an  assumed  zero.  This  was  established  at  what  was  supposed 
to  be  the  lowest  known  stage,  viz  :  that  of  September  2, 1864.  This  is  albo  the 
zero  of  the  gauge  of  the  bridge.  It  will  be  seen,  however,  that  in  November  of 
that  year  the  river  fell  two  inches  below  that  point.  The  curves  are  started  at 
a  common  origin  and  made  of  different  colors,  so  that  they  can  all  bo  seen  at 
one  time  and  comparisons  easily  made. 

Some  very  instructing  features  connected  with  the  rise  and  fall  of  the  water 
in  the  river  may  be  noticed  by  examining  this  diagram,  which  will  serve  as  a 
tolerably  good  guide  to  predict  what  may  be  the  probable  stage  of  the  water  at 
certain  periods  with  something  like  accuracy,  thereby  affording  the  means  of 
judging  what  would  bo  the  probable  length  of  time  that  work  on  the  improve- 
ment of  the  navigation  could  be  prosecuted.  For  instance,  it  will  be  seen  that 
during  the  months  of  February  and  March  the  river  is  almost  invariably  subject 
to  great  and  sudden  rises,  sometimes  as  much  as  five  or  six  feet  in  twenty-four 
hours.  They  do  not,  however,  last  long,  being  generally  caused  by  what  are 
termed  "  ice  gorges,"  which  occur  nearly  every  season  on  the  breaking  up  of 
the  ice  in  the  river  and  piling  up  below  the  rapids  like  a  dam,  causing  for  the 
time  a  partial  stoppage  of  the  flow  of  water.  These  **  gorges"  sometimes  occur 
in  the  winter,  when  the  river  becomes  filled  with  floating  ice  and  is  retarded  or 
driven  on  either  shore  by  a  strong  adverse  wind.     Every  year,  except  186^1,  it 
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will  be  observed  there  was  a  rise,  more  or  less  great,  that  occurred  about  the^ 
first  of  May.  In  1861  this  rise  came  later  than  usual,  but  it  will  be  seen  that 
it  always  comes.  This  is  what  is  commonly  called  the  "  June  rise,"  due  to  the 
thawing  of  the  ice  and  snow  in  the  region  about  the  sources  of  the  river.  At 
this  point  it  would  doubtless  be  more  properly  termed  the  "  May  rise."  In  1864 
this  was  not  very  great ;  but  it  will  be  remembered  this  was  one  of  the  most 
remarkably  dry  seasons  known  in  many  years. 

The  small  variations  as  shown  by  these  curves,  either  increasing  or  decreasing 
the  height,  are  generally  due  to  the  eflFects  of  wind  and  rain.  The  river  here 
is  also  somewhat  aflFected  by  the  stage  of  Rock  river,  which  empties  into  the 
Mississippi  about  four  miles  below.  Variations  due  to  wind  or  rain  are  not 
generally  of  long  duration  or  very  great  extent,  seldom  exceeding  a  few  inches. 

The  low  stages  commence  generally  about  the  1st  of  Juljf ;  the  river  then 
falls  gradually  somewhat  lower  and  continues  low  until  about  the  middle  of 
December. 

With  this  information  before  us,  it  is  no  very  difficult  matter  to  estimate  with 
tolerable  accuracy  the  length  of  time  that  can  be  generally  relied  on  for  work 
on  the  improvement  of  the  navigation. 

The  present  season  has  been  one  of  unusual  high  water,  and  has  greatly  retarded 
operations  on  the  work,  the  short  working  season  that  now  remains  render- 
ing the  use  of  coffer-dams  for  excavating  the  rock  a  hazardous  undertaking. 
Notwithstanding  this,  timbers*  have  been  framed  and  every  preparation  made  t^ 
commence  a  coffer-dam  on  "  Duck  creek  chain"  at  once.  This  will  be  used  on  the 
next  reef  below  the  uppermost  one  of  this  chain.  At  the  latter  two  chisels 
have  been  put  in  operation.  They  are  like  those  formerly  used  by  Major  Floyd 
with  apparent  success  on  the  Lower  rapids,  but  it  is  found  that  the  rock  at  this 
place  is  extremely  hard,  and  very  slow  progress  is  made.  A  fair  opportunity 
to  test  their  ability  has  not  yet  been  afforded,  however.  They  have  been  at 
work  only  two  or  three  days,  and  during  this  time  much  delay  has  been  caused 
by  breaking  and  readjusting  parts  of  the  machinery,  which  were  made  too  light 
for  the  enormously  heavy  chisels,  weighing  nearly  8,000  pounds.  The  first  part 
of  the  work  is  necessarily  more  difficult  owing  to  the  trouble  of  getting  a  proper 
face  upon  the  ledge  required  to  be  removed^ 

The  channel  at  "  Duck  creek"  is  one  of  the  most  tortuQus  and  difficult  of 
navigation  of  any  on  these  rapids.  The  improvement  that  is  to  be  made  this 
season  will  give  a  good  straight  channel  throughout  almost  the  entire  length  of 
the  "  chain."  As  soon  as  the  work  at  "  Duck  creek"  is  accomplished,  I  would 
propose  that  our  efforts  be  next  directed  to  Sycamore  and  Campbell's  chains. 

About  8,000  cubic  yards  should  be  taken  out  from  Sycamore  and  Crab  island, 
about  l,/>00  yards  from  Campbell's  chain,  and  the  balance  of  the  present  appro- 
priation at  Smith's  chain.  In  my  report  of  last  year  I  estimated  the  amount 
required  to  complete  the  work  at  8813,601  80.  1  have  no  changes  to  make  in 
that  estimate.  The  amount  that,  can  be  profitably  expended  during  the  next 
fiscal  year  will  be  determined  by  circumstances.  There  should  be  at  least 
8500,000  at  the  disposal  of  the  engineer,  so  that  in  case  of  a  favorable  season, 
the  greater  part  of  the  entire  work  could  be  finished  promptly. 
Very  respectfully,  your  obedient  aervant, 

PETER  C.  HAINS, 
Captain  Engineers,  Brevet  Lieutenant  Celonel,  U,  S,  A. 

Brevet  Major  General  J.  H.  Wilson, 

Lieutenant  Colonel  35th  Infantry. 
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E  6. 

Abstract  of  proposals  for  removing  the  rock  and  other  obstructions  Jrom  the  bed 
of  the  Mississippi  river t  at  the  Rock^  Island  rapids,  at  a  letting  held  in  the 
United  States  engineer's  office,  Davenport,  Iowa,  June  5,  1867. 


No. 


Names  of  bidders. 


Conditions. 


Price  per 
cubic  y*d. 


E.  R.  Blackwell,  New  York,  N.  Y*. 


Jason  C.  Osgood,  Troy,  N.  Y 

Damon  WeUs,  Chittenango,  N.  Y  . 


John  F.  Hoscb,  Mobawk,  N.  Y  . 


W.  Hnnkins,  Galena,  HI.;  H.  M.  Man- 
'  deyille,  St.  Loois,  Mo. ;  Richard 

Smith,  St.  Louis,  Mo. 
Charles  G.  Case  &Co.,  Fulton,  N.  Y.  t. 


William  Irvin,  Freeport,  111. ;  Loda- 
wick  Stanton,  Freeport,  111. 

George  Murray,  Davenport,  Iowa  .. . 


2, 000  cubic  yards  per  month,  at . 

3,000 do do 

4,000 do do 

5,000 do do 

To  remove  all  the  rock  at  the  rate  of. 

To  do  the  work  by  means  of  chis- 
elling, and  to  remove  at  leact 
1,000  cubic  yards  per  month 
during  18G7,  when  the  river  is 
not  more  than  4  feet  above  the 
low  water  of  1664,  or  ice  in  the 
river  to  prevent  working,  and 
daring  all  the  working  months 
of  18&,  2, 000  cubic  yards  per 
month  until  the  whole  amount 
of  the  present  appropriation  is 
expended. 

To  remove  all  the  rock  agree- 
ably to  the  terms  of  advertise- 
ment, at  the  rate  of. 

To  remove  all  the  rock  agreea- 
bly to  the  terms  of  the  adver- 
tisement, at  the  rate  of. 

To  remove  the  rock  at  Smith's 
chain,  for. 

To  remove  the  rock  at  Sycamore 
chain,  for. 

To  remove  the  rock  at  Crab 
island,  for. 

To  remove  the  rock  at  St.  Louis 
chain,  for. 

To  remove  the  rock  at  Camp- 
bell's chain,  for. 

To  remove  the  rock  from  Camp- 
bell's chain  to  Duck  Creek 
chain,  for. 

To  remove  the  rock  at  Duck 
Creek  chain,  for. 

To  remove  the  rock  at  Lower 
chain,  for. 

To  remove  the  rock  at  Moline 
chain,  for. 

To  remove  all  the  rock  agreeably 
to  the  terms  of  the  advertise- 
ment, at  the  rate  of. 

To  remove  ihe  obstructions  at  the 
rate  of. 


$12  25 

13  00 
15  00 
17  50 
15  00 


17  75 


•14  00 


tl4  00 

13  00 

13  00 

13  00 

15  00 

13  00 

10  00 

10  00 

10  00 

16  00 

18  95 


*  This  proposal  was  not  in  duplicate. 

t  Contract  awarded  June  12,  signed  June  28. 

X  This  bid  beiog  at  an  average  price  of  $12  71  per  cubic  yard  less  than  any  other,  the 
parties  being  recommended  by  parties  known  to  this  office  as  responsible  and  thoroughlv 
competent  to  perform  what  they  undertake,  and  the  contemplated  contract  requiring  the  work 
to  be  done  at  such  point  or  points  as  may  be  designated  by  the  engineer  m  charge  of  the 
work,  it  is  to  the  interest  of  the  government  that  they  should  be  declared  the  successful  bid- 
ders and  be  required  to  enter  into  contract  without  delay. 


Digitized  by  VjOOQIC 


BEPOBT   OF  THE   SECBETABT  OF  WAB. 


361 


Abstract  of  proposcds  for  removing  rock,  ifc, — Gontinned. 


No. 

Names  of  biddera. 

Conditions. 

Price  per 
cubic  y'd. 

George  H.  French,  Davenport.  Iowa ; 

To  bnild  all  coffer-dams  to  resist 

James  E.  Abbott,  Davenport,  Iowa. 

a  risei  equal  to  4  ieet  above  the 
low  water  of  1864,  and  to  do 
all    other   excavation,   except 
that  done  bj  coffer-dams  at  a 
stage  of  water  not  exceeding  3 
feet  above  the  low  water  of  1^. 

8 

Elisha   Reynolds,  Rock  Island,  111.; 

To  remove  the  rock  agreeably  to 

*$12  80 

Thomas  Sanlpaoffh,  Rock  Island, 
111. ;  Louis   £.  SaalpauRh,    Rock 
Island,Ill. ;  Thomas  jt  Biuord,Rock 

the  terms  of  the  advertisement, 

at  the  rate  of. 

Island,  111. 

*  This  bid  is  seventj-one  cents  per  cubic  vard  higher  than  the  average  of  Case  &,  Co.  If 
the  work  should  be  done  from  the  upper  end,  the  appropriation  would  go  further  in  the  hands 
of  Reynolds,  Saulpaugh,  Saulpaugh  A,  Buford,  than  in  those  of  Case  &.  Co.,  but  the  inter- 
est of  the  government,  under  the  circumstances,  require  that  the  work  should  begin  at  the 
lower  end,  and  that  Case  &,  Co.  should  have  it. 

I  certify  that  the  foregomg  is  a  tnte  abstract  of  the  original  bids  put  in  hj 
the  bidders  for  this  work. 

J.  H.  WILSON, 
Lieutenant  Colonel  Z5th  Infantry ,  Brevet  Major  General  U,  S.  A. 
ITnitbd  States  Enginbbr's  Office, 

Davenport,  Iowa,  September  10,  1867. 


E  7. 

Abstract  of  contracts  for  the  improvement  of  the  Mississippi  river  at  the  Rock 

Island  rapids. 


No. 


Name  of  contractors. 


Charles  G.  Case,  F.  D. 
Van  Wanenew,  Ful- 
ton, N.  Y. 


For  what  purpose. 


Excavating  and  removing  rock  from  the  bed 
of  the  Mississippi  river  at — 

Smithes  chain 

Sycamore  chain 

Crab  island 

St.  Louis  chain 

CampbelPs  chain .. 

From  Campbell's  chain  to  Duck  Creek  chain. .. 

At  Duck  creek...- 

At  Moline  chain 

At  Lower  chain 


Price  per 
cubic  y'd. 


$14  00 
13  00 
13  00 
13  00 
15  00 
13  00 
10  00 
10  00 
10  00 


Remarks.— The  prices  for  excavating  and  removing  the  rock  are  to  be  in  full  compen- 
sation for  all  coffer-dams,  bailing,  machinery,  boats,  and  materials  of  every  sort  required, 
and  all  labor  necessary  to  complete,  in  all  respects,  the  work  as  provided  for  in  the  con- 
tract, and  to  remove  at  least  5, 000  cubic  yards  per  month,  unless  prevented  by  some 
cause  beyond  their  control. 

J.  H.  WILSON, 
Lituttnant  Colonel  35/A  Infantry,  Brevet  Major  General  U,  S.  A. 
United  States  Engineer's  Office, 

Davenport f  Iowa,  September  10,  1867. 
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New  Orleans,  Louisiana,  September  12,  1867. 
General:  Incompliance  with  engineer  department  circular  No.  11,  dated 
June  10,  1867,  I  have  the  honor  to  submit  the  following  report  of  progress  of 
all  works  of  river  and  harbor  improvements  and  surveys  in  my  charge  since 
November  15,  1866,  the  date  of  my  last  annual  report : 

improvement   of  the   MODTH   of    the    MISSISSIPPI    RIVER. 

The  contractor,  Mr.  Horace  Tyler,  who,  according  to  contract,  was  to  have  formed 
a  channel  across  the  Southwest  Pass  bar,  of  18  feet  depth  and  200  feet  width,  by 
the  23d  of  January,  1867,  and  maintain  the  same  three  months,  failed  to  complete 
his  dredge-boat,  the  Wiggins,  before  the  latter  part  of  March,  1867.  He  commenced 
work  at  the  bar  March  19,  1867.  The  time  for  completing  the  formation  of  the 
channel  was,  on  his  application,  repeatedly  extended  till  the  latter  part  of  May, 
1867,  when  it  appearing  that,  owing  to  the  inadequate  and  imperfect  character 
of  his  boat  and  machinery,  he  was  likely  to  accomplish  no  results,  his  contract 
was  annulled.  In  view  of  the  additional  appropriation  of  $200,000,  which  was 
to  become  available  on  the  1st  of  July,  1867,1  deemed  it  important  to  ascertain 
definitely  which  of  the  several  passes  was  at  the  present  period  most  susceptible 
of  improvement  by  dredging  or  excavating.  For  this  purpose  authority  was 
obtained  from  the  engineer  department  to  make  surveys  of  Southwest  Pass  and 
Pass  k  Loutre,  and  the  Coast  Survey  oflSce  kindly  ordered  two  of  its  parties  to 
report  to  me.  The  surveys  were  made  during  the  spring  mot\ths  of  the  year, 
and  consisted  mainly  in  ascertaining  the  soundings,  the  extent  of  the  bars  along 
the  mid-channel  line,  the  positions  and  degree  of  straightness  of  the  latter,  and 
the  character  of  the  surfaces  and  sub-strata  of  the  bars.  Since  July  3,  1867,  I 
have  been  engaged  in  perfecting  modcl«,  drawings,  and  specifications  of  a  dredge- 
boat,  authorized  by  a  joint  resolution  of  Congress,  approved  March  29, 1867." 

On  the  26th  ultimo  I  commenced  advertising  for  proposals  for  constructing 
and  delivering  the  same.  By  the  terms  of  the  advertisements,  the  proposals  were 
to  be  opened  on  the  10th  instant,  and  the  contract  executed  on  the  14th  instant. 
The  hour  of  opening  proposals  has  by  further  notice  been  postponed  to  12  m. 
to-morrow.  The  following  information  relates  to  points  specially  referred  to  in 
the  circular : 

1.  As  a  result  of  the  survey.  Pass  ^  Loutre  was  selected  for  improvement 
under  the  appropriation  for  the  current  fiscal  year,  and  the  unexpended  balance 
of  the  one  for  last  year,  amounting  together  to  about  S273,000.  The  plan 
adopted  is  that  of  excavating  and  stirring  or  harrowing  up  the  minute  alluvial 
material,  forming  mainly  tlie  bars  by  deposit  from  the  heavily-laden  waters 
of  the  river,  by  means  of  double-ender  dredge-boats  fitted  with  an  etcavating 
screw  14  feet  in  diameter,  of  four  blades,  at  one  end,  (similar  and  similarly 
mounted  to  the  ordinary  screw-propeller,)  turning  by  means  of  a  double  engine 
at  the  rate  of  sixty  revolutions  per  minute,  and  reaching  two  feet  below  the  under 
side  of  the  keel ;  and  an  auxiliary  scraper  or  harrow  at  either  end.  The 
light,  and  in  many  cases  almost  semi-fluid  material  thus  again  brought  into  a 
disseminated  and  floating  condition  will  be  gradually  carried  off  to  deep  sound- 
ings by  the  current  of  the  river  and  the  tide  of  the  gulf 

2.  Owing  to  the  character  of  the  condition  under  which  the  bars  are  formed 
and  maintained,  this  work  is  not  susceptible  of  **  entire  and  permanent  comple- 
tion." The  water  of  the  river  is  heavily  and  constantly  laden  with  sediment, 
with  an  increasing  tendency  to  rapid  deposit  on  the  bars  the  instant  the  channel 
depths  are  increased.  After  the  completion  of  the  two  dredge-boats  required  for 
the  work,  an  annual  expenditure  of  $100,000  will  be  required  for  the  constant 
maintenance  of  a  20-foot  channel ;  of  which  $75,000  is  estimated  for  removing 
and  working  expenses,  and  $25,000  for  repairs,  buoys,  &c. 
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3.  Daring  the  next  fiscal  year  $375,000  can  be  profitably  expended  upon  the 
work,  and  is  absolutely  essential  to  its  success,  of  which  amount  $100,000  is 
estimated  for  running  and  working  expenses,  repairs,  &c.,  and  $275,000  for 
coostraction  and  delivery  of  the  second  of  the  two  required  dredge-boats.  At 
least  two  dredge-boats  are  required  for  constant  maintenance  of  a  channel,  since 
a  machine  of  their  character  is  liable  at  any  time  to  become  disabled  to  the  ex- 
tent of  requiring  a  cessation  of  work  for  repairs,  and  must  be  docked  at  least 
onee  a  year  for  general  repairs  and  overhauling. 

4  and  5.  This  work  is  located  in  the  collection  district,  and  near  the  port 
of  New  Orleans. 

6.  The  amount  of  revenue  collected  at  the  port  of  New  Orleans  during  the 
last  fiscal  year  is  five  million  three  hundred  and  eighty-eight  thousand  three 
hundred  dollars  and  sixty  cents,  ($5,388,300  60.) 

7.  Daring  the  year  3,953  vessels,  with  a  tonnage  amounting  to  2,290,461  tons, 
were  cleared  from  the  port  of  New  Orleans.  The  freights  on  flour  and  grain 
from  St.  Louis  to  New  York  via  New  Orleans,  and  from  St.  Louis  to  New  York 
by  rail,  are  about  as  follows,  viz : 


St  Louis  to  New  York  via  New  Orleans. 


St.  Louis  to  New  York  by  rail. 


Flour*. $1  20  per  barrel. 

Wheat 0  36  per  bushel. 

Com 0  35  per  bushel. 

Oats 0  20  per  bushel. 


Flour |1  80  per  barrel. 

Wheat 0  52iperbu8hel. 

Corn 0  49i  per  bushel. 

Oats 0  28  per  bushel. 


For  further  information  and  remarks  in  this  connection  reference  is  respect- 
folly  made  to  my  annual  report  dated  November  14,  1866. 

8,  9,  and  10.  No  proposals  have  been  considered  nor  contracts  executed  since 
my  report  of  last  year. 

SURVEY    OF    GALVESTON    HARBOR    WITH  A    VIEW    OF    FORMING  PLANS   FOR  ITS 
PRESERVATION  AND    IMPROVEMENT. 

Great  difficulty  was  found  in  securing  the  services  of  experts  competent  for 
this  survey,  and  some  delay  had  occurred  in  eflforts  to  this  end,  when,  at  the 
solicitation  of  the  engineer  department,  the  Coast  Survey  Office  kindly  ordered 
one  of  its  parties,  under  command  of  Mr.  Nes,  to  report  to  me  for  the  execution 
of  the  survey. 

In  May  last  I  ordered  Lieutenant  W.  S.  Stanton,  corps  of  engineers,  one  of 
my  assistants,  to  proceed  to  Galveston  and  direct  the  survey.  The  assistant 
of  the  Coast  Survey  did  notrepoit  with  his  party  until  the  31st  of  that  month. 
From  the  Ist  until  the  6th  of  June  the  party  was  engaged  in  repairing  the  survey- 
ing vessels  and  in  taking  in  supplies.  On  the  6th  they  commenced  toking  sound- 
ings and  making  current  observations  in  that  part  of  the  harbor  west  of  the 
meridian  through  the  eastern  extremity  of  Bird  Key ;  they  were  occupied  upon 
this  work  until  the  20th. 

During  this  time  22,859  soundings,  distributed  over  an  area  of  fifty-two  (52) 
square  miles,  were  taken.  Current  observations  were  made  at  the  points  where 
the  surveying  vessel  was  anchored.  On  the  21st  preparations  were  commenced 
for  the  survey  of  Red  Fish  bar,  but  were  discontinued  on  the  24th,  and  the 
survey  of  the  shore  line  of  the  harbor  begun. 

From  the  25th  of  June  to  the  6th  of  July  the  party  was  engaged  on  the  sur- 
vey of  the  shore  line  of  Pelican  island  and  Bolivar  Point,  in  making  current  ob- 
servations in  Galveston  and  Bolivar  channels,  and  in  ascertaining  the  character 
of  the  sub -strata  of  Pelican  Spit. 
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Sickness  having  broken  out  among  the  officers  and  men,  and  the  weatlier 
being  very  unfavorable  for  the  prosecution  of  the  work,  the  party  was  discharged 
on  the  Gth. 

The  charts,  exhibiting  the  results  of  the  survey  as  far  as  it  had  progressed, 
are  now  preparing  at  the  Coast  Survey  Office  in  Washington. 

As  soon  as  a  party  can  be  had  after  the  subsidence  of  the  yellow  fever  the 
field  work  of  the  survey  will  be  resumed.  I  anticipate  that  in  the  course  of  the 
ensuing  winter  I  shall  be  able  to  complete  the  survey  and  prepare  and  submit  a 
plan  for  preserving  and  improving  the  harbor. 

I  have  in  hand  funds  probably  sufficient  to  complete  the  survey,  from  the 
appropriation  for  examinations  and  surveys  on  the  Atlantic  coast. 

SURVEY  OF  PASS  AND  BAYOU  MANCUAG  AND  AMITE  RIVER,  LOUISIANA,  WITH  A 
VIEW  TO  DETERMINING  THE  FEASIBILITY  OF  FIRST-CLASS  STEAMBOAT  NAVI- 
GATION THROUGH  THEM  BETWEEN  TUB  MISSISSIPPI  RIVER  AND  LAKE  PONT- 
CHARTRAIN. 

The  field  work  of  this  survey  was  begun  and  completed  during  the  months 
of  May  and  June  last  under  the  superintendency  of  Lieutenant  J.  E.  Hezlep, 
corps  of  engineers,  one  of  my  assistants,  since  deceased.  The  report  and  ac- 
companying maps  and  plans  are  in  course  of  preparation,  and  will,  doubtless, 
be  in  readiness  to  be  submitted  early  in  December  next.  No  funds  in  addition 
to  the  amount  derived  from  the  appropriation  for  examinations  and  surveys  of 
western  and  northwestern  rivers  now  in  hand  are  required. 
Very  respectfully,  your  obedient  servant, 

M.  D.  McALESTER, 
Brevet  Brigadier  General  and  Major  of  Engineers, 
Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  Washington,  D,  C, 


F  1. 

United  States  Engineer  Office, 

New  Orleans,  March  29,  1867. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  engineer  depart- 
ment letter  of  the  23d  instant,  notifying  me  of  an  additional  appropriation  of 
$200,000  for  improving  the  mouth  of  the  Mississippi,  and  asking  information  as 
to  the  success  and  prospects  of  success  obtained  by  the  present  contractor,  Mr. 
Horace  Tyler,  &c. 

After  considerable  delay,  due  to  repeated  accident^  to  the  machine  during  in- 
formal trials  at  the  wharf,  the  ferry  boat  Wiggins,  containing  the  machine  de- 
signed for  reducing  the  bar,  started  for  the  mouth  of  the  ri\^er  on  the  19th  instant, 
commanded  by  Captain  E.  L.  Brady,  and  accompanied  by  Lieutenant  D.  W. 
Payne,  corps  of  engineers,  and  myself.  The  pumps  for  feeding  the  boat's  boilers 
got  out  of  order  several  times  on  the  way  down,  and  the  buckets  of  her  driving 
wheel  were  found  shifting,  owing  to  the  greatly  increased  depth  to  which  she  was 
settled  in  the  water  by  the  introduction  of  the  dredging  machine.  A  day  at 
Fort  Jackson  was,  therefore,  taken  for  repairs,  and  another  after  arrival  at  the 
telegraph  wharf  at  Southwest  Pass.  It  became  apparent  on  the  way  down  that 
the  Wiggins  had  not  sufficient  power  to  permit  of  her  being  handled  easily,  and 
to  enable  her  to  hold  the  conical  screws  in  contact  with  any  desired  points  of  the 
bar,  either  with  or  against  the  current.  Captain  Brady  therefore  decided  not  to 
attempt  work  on  the  bar  until  the  contractor  should  send  a  tug  to  assist  the 
Wiggins. 

On  the  23d,  however,  the  machine  was  taken  to  the  flats,  near  Pilot  Town,  in 
Southwest  Pass,  about  a  mile  and  a  half  above  the  bar,  for  trial.  The  first 
trial  was  in  six  feet  water,  hard  bottom,  the  Wiggins  being  tied  to  a  wharf. 
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Whenever  the  conical  screws  came  in  contact  with  the  hottom  they  tore  it  up 
without  difficulty,  and  in  the  course  of  twenty  to  thirty  minutes  the  water  under 
and  in  immediate  vicinity  of  the  screws  (their  position  was  shifted  laterally  but 
five  or  six  feet)  was  deepened  from  one  foot  to  two  and  a  half  feet.  For  the 
second  trial  the  Wiggins  was  cast  off  into  eighteen  feet  water  where  the  current 
was  comparatively  slight,  her  screws  lowered  to  that  depth,  and  set  to  work,  the 
boat  being  placed  and  held  in  position  by  means  of  her  own  propelling  power ; 
bottom  soft.  The  boat  could  no  more  than  hold  her  own  against  the  current, 
but  she  shifted  position  gradually  in  shore  to  fifteen  feet  water,  the  screws  still 
turning  about  ten  revolutions  per  minute,  and  easily  clearing  their  way  in  the 
three  feet  of  soft  mud.  The  hoisting  and  lowering  apparatus  worked  well,  the 
work  being  done  by  one  of  the  engines  provided  for  turning  the  screws.  The 
screws,  with  the  frame  in  which  they  are  mounted,  were  hoisted  or  lowered 
through  a  distance  of  twelve  feet  in  eight  minutes. 

The  conical  screws  are  twenty  feet  long,  ^ve  feet  in  diameter  at  their  basis, 
and  are  placed  so  that  their  points  come  together  in  front  of  the  boat's  cutwater, 
and  their  bases  are  separated  from  each  other  so  as  to  measure  about  twenty  feet 
*•  from  out  to  out."  They  are  mounted  so  that  their  axes  are  horizontal,  the 
salient  angle  they  form  being  foremost.  Their  flanges  are  twelve  feet  wide  at 
the  base  of  the  cones,  diminishing  to  six  inches  at  the  points. 

These  trials  convince  me  that  the  screws  can  remove  whatever  sedimentary 
portions  of  the  bar  they  may  be  brought  in  actual  contact  with,  whether  they 
be  hard  or  soft.  The  limited  surfaces  of  the  flanges,  and  the  small  velocity  with 
which  they  strike  the  water,  can  insure  very  little,  if  any,  work,  however,  (ex- 
cept when  the  bar  is  very  soft,)  from  the  "  wash,"  and  the  effort  to  throw  up  the 
particles,  disturbed  from  their  beds,  well  into  the  current  will  doubtless  be  slight. 
It  will  be  noted  that  all  the  dimensions  adopted  for  the  conical  screws  are  re- 
duced one-half  (about)  from  those  prescribed  by  Mr.  Bishop,  their  inventor. 

With  the  knowledge  I  have,  I  can  as  yet  predict  neither  the  success  nor  non- 
Buccess  of  the  contractor.  The  doubtfril  questions  are :  Oan  the  machine  be  han- 
dled, even  with  the  help  of  a  tug,  with  sufficient  facility  and  precision  to  perform 
the  required  work  ?  To  what  extent  will  operations  be  hindered  by  accidents 
to  which  the  character  both  of  the  boat  and  machine  render  them  peculiarly 
liable  ?  There  is,  moreover,  the  liability  to  shipwreck.  (See  my  letter  of  2d 
instant.) 

I  returned  to  this  city  on  the  25th  instant,  leaving  Lieutenant  Payne  on  the 
spot,  with  orders  to  report  to  me  without  delay  any  incident  relating  to  the  suc- 
cess or  prospect  of  success  of  the  contractor's  efforts.  Anything  of  this  character 
transpiring  I  will  report  immediately  to  the  department.  A  tug,  to  serve  con- 
stantly as  tender  and  tow-boat  for  the  Wiggins,  started  for  the  bar  this  morning. 

The  last  extension  granted  the  contractor  expired  on  the  10th  instant.  I  have 
decided  to  take  no  further  action  as  to  extension,  awaiting  the  determmation  of 
the  question  of  the  contractor's  success. 

As  to  the  boat  designed  especially  for  work  on  the  tide-water  bars  of  the 
Mississippi,  proposed  in  my  letter  of  the  2d  instant,  a  further  description  of  her 
may  not  be  out  of  place  at  the  present  time.  She  should  be  a  "  double-ender," 
provided  with  two  strong  and  powerfully  driven  screw  propellers,  one  at  each 
end,  driven  by  separate  engines,  and  with  water-tight  compartments  or  tanks, 
such  that  when  empty  the  vessel  would  draw  sixteen  feet,  (a  depth  of  channel 
always  possible  across  the  bars,)  and  whien  full  of  water,  say  twenty-four  feet, 
(a  depth  of  channel  as  great  as  will  probably  be  called  for  for  many  years  to 
come.)  When  drawing  twenty-four  feet  her  upper  or  spar  deck  should  be  not 
more  than  two  feet  above  the  water,  in  order  to  oring  the  point  of  attachment  of 
any  device  it  might  be  found  necessary  to  add  in  aid  of  the  action  of  the  pro- 
pellers as  near  the  working  point  on  the  bar  as  possible.  The  total  depth  of 
the  vessel  from  the  spar  deck  to  the  bottom  of  the  keel  would,  therefore,  be 
twenty-six  feet,  (about.)    Her  spar  deck  should  be  nearly  flat,  like  a  monitor's, 
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and  p^ectlj  clear  of  all  obstructions  from  both  ends  to  near  <*  midships,"  to 
facilitate  the  addition  at  any  time  of  any  device  found  necessary.  She  should 
have  a  single  pilot-house  midships,  about  or  under  which  any  structures  re- 
quired for  quarters  and  other  purposes  could  be  placed.  Her  length  and  beam 
would  be  determined  by  the  space  and  flotation  required  for  her  water  compart- 
ments, boilers,  and  machinery,  coal,  &c.  The  minimum  draft  being  sixteen  feet, 
the  screw  propellers  should  describe  circles  of  about  that  diameter.  The  number 
of  blades  allowed  the  propellers  would  be  a  matter  for  consultation  with  experts, 
but  it  is  likely  that  four  blades  would  be  preferable.  Their  ends  should  be 
shaped  so  as  most  readily  to  cut  away  compacted  mud.  I  apprehend  no  diffi- 
culty in  mounting  and  shaping  the  rudder-posts  and  rudders  so  as  to  be  fully 
able  to  stand  any  impact  against  sedimentary  deposits  of  any  degree  of  hard- 
ness, and  so  as  not  to  interfere  essentially  with  the  action  of  the  screws  in  cutting 
away  such  deposits.  The  forward  rudder  would,  of  course,  be  always  made  fast 
in  a  position  parallel  with  the  keel,  (like  that  of  a  New  York  ferry-boat,)  to  be 
released  when  the  engines  should  be  reversed.  The  rudders  would,  of  course, 
have  a  different  shape  from  an  ordinary  ship's  rudder,  in  order  to  avert  damage 
by  impact. 

The  vessel  should  be  very  staunch  and  strong. 

Such  is  a  brief  outline  of  my  plan  for  a  dredge-boat.  I  would  not  feel  com- 
petent to  elaborate  the  details  and  working  plans  without  consultation  with  ex- 
pert ship-builders. 

The  screw  propeller  embodies  whatever  is  valuable  in  the  principle  of  Bishop's 
conical  screws,  and  moreover  exceeds  them  in  efficiency  to  the  extent  of  the 
powerful  wash  it  exerts  in  immediate  contact  with  the  bar,  both  to  displace  the 
particles  composing  it  and  to  throw  them  well  up  into  the  current. 

On  witnessing  the  performance  of  Bishop's  cones,  I  determined  that  their 
efficiency  would  be  as  great  as  it  is  at  present  were  the  cones  cut  off  within  five 
feet  of  their  bases  and  placed  side  by  side,  nearly  in  contact,  in  front  of  the  bow 
of  the  boat.    As  at  present  arranged,  they  have  a  ridge  between  them. 

I  have  no  doubt  whatever  of  the  ability  of  a  vessel  (one  or  more)  like  the  one 
I  have  described  to  produce  and  maintain  the  requisite  depth  of  channel  every- 
where when  the  bar  is  smooth  and  free  from  mud  lumps,  with  her  screws  un- 
aided, and  very  little  doubt  of  her  ability  to  reduce  even  the  mud  lumps.  One 
thing  is  certain,  and  that  is,  if  the  screws  are  sufficiently  strong,  and  turned  by 
engines  sufficiently  powerful,  they  will  necessarily  cut  away  whatever  compacted 
mud  they  come  in  contact  with. 

During  my  passage  up  the  river  on  the  screw  steamer  Monterey,  (25th 
instant,)  one  of  the  blades  of  her  screw  struck  the  limb  of  a  drifting  tree,  (the 
limb  being  perfectly  sound  and  eight  inches  in  diameter,)  and  cut  it  short  off  as 
if  done  with  a  single  blow  of  an  axe,  producing  no  injury  to  the  propeller  screw, 
the  ship,  or  the  machinery.  The  engine  was  not  even  stopped.  If  necessary, 
however,  to  cut  away  the  mud  lumps  any  device  thought  to  be  efficient  for  that 
purpose  can  at  any  time  be  added.  Indeed,  it  may  in  any  event  be  a  question 
whether  the  plan  of  blasting  the  mud  lumps,  so  successfully  applied  by  Colonel 
Long,  (see  his  reports,)  is  not  the  best  one.  The  experience  of  Mr.  Tyler,  under 
the  present  contract,  in  regard  to  mud  lumps  may  be  valuable. 

I  am  authentically  informed  that  the  propeller  Matanzas,  reaching  the  bar 
about  eighteen  months  since  with  a  greater  draught  than  was  then  admissible, 
worked  her  way  through,  stem  foremost,  by  means  of  her  propeller  screws, 
the  depth  of  mud  worked  through  being  estimated  at  two  to  two  and  a  half 
feet.     Of  course  the  ship  drew  more  water  aft  than  forward.  • 

**  Several  other  instances  of  ships  makin?  their  waj  through  the  muddy  deposit,  stem  fore- 
most, bj  means  of  their  own  screws,  have  oeen  indirectly  reported  to  me. 

The  plan  of  adjusting  the  draueht  of  vessels  bj  filling  and  emptying  their  water  compart- 
ments provided  tot  that  purpose,  has  been  frequently  applied  successfi^y  to  vessels  of  war. 
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A  dredge-boat  such  as  the  one  proposed  could,  I  presume,  be  constructed  within 
three  months  after  the  completion  of  the  working  plans,  at  ship-yards  possessing 
extensive  resources  like  some  existing  at  New  York,  Philadelphia,  and  Wilming- 
ton.    Requisite  skill  and  facilities  are  not  to  be  found  here  nor  on  this  coast. 

I  would  respectfully  call  the  attention  of  the  department  again  to  ray  remarks 
on  the  subject  of  width  of  channel,  thorough  and  ample  buoying  of  the  same, 
and  the  necessity  of  the  constant  presence  of  a  person  properly  authorized  to 
control  ship  and  tow-boat  masters  and  pilots,  and  regulate  the  passage  of  vessels 
through  the  channel,  (see  my  letter  of  21st  ultimo.) 

The  buoys  should  be  ranged  along  either  side  of  the  channel  at  intervals  of 
fifty  to  one  hundred  yards,  so  as  to  serve  at  night  on  lines  say  200  feet  apart, 
equidistant  from  the  mid-channel  line.  The  work  of  dredging  could  then  pro- 
ceed for  a  width  of  channel  of  120  to  150  feet,  and  vessels  pass  through  with- 
out interference  with  the  buoys.  The  buoys  should  be  placed  under  direction 
of  the  officer  in  charge  of  the  improvement ;  the  buoys  being  furnished  by  the 
light-house  bureau,  or  purchased  by  himself.  At  present  there  are  but  five  buoys 
in  the  Southwest  Pass,  one  of  which  marks  a  wreck  and  another  a  mud  lump. 
Buoys  are  placed  under  direction  of  the  light-house  inspector  when  their  ne- 
cessity is  claimed  by  the  pilot.  As  a  matter  of  course  the  pilots  will  have 
no  more  buoys  placed  than  are  absolutely  necessary  to  indicate  the  channel  to 
themselves,  in  order  that  no  vessel  may  enter  the  channel  without  their  services. 

I  regard  the  proposition  of  stationing  a  person  at  the  channel,  with  absolute 
control  of  it,  as  ofthejirst  importance,  not  second  even  to  the  project  of  deepen- 
ing the  channel  itself.  Should  Pass  k  Loutre  be  finally  selected  for  improve- 
ment, there  will  be  scarcely  any  opposition  to  obtaining  and  maintaining  absolute 
control.  Southwest  Pass  being  the  one  at  present  piincipally  used. 

In  my  letter  of  the  21st  ultimo,  above  referred  to,  I  stated  that  I  believed  the 
pilot  commissioners  were  appointed  by  the  governor  of  the  State.  I  have  since 
learned  authentically  that  they  are  elected  by  the  pilots  themselves,  the  persons 
elected  being  themselves  bar  pilots,  the  governor  merely  going  through  the  form 
of  confirming  the  election. 

As  strange  as  it  may  appear,  lyhen  the  importance  of  the  interests  involved 
are  considered,  the  pilot  commissioners,  once  elected,  are  subject  to  no  authority 
whatever. 

Very  respectfully,  your  obedient  servant, 

M.  D.  McALESTER. 
Brevet  Brigadier  General  of  Engineers. 

Brevet  Major  General  A.  A.  Humphrbvs, 

Chief  of  Engineers,  Washington,  D.  C, 


F2. 

United  States  Ekoinbbr  Office, 

New  Orleans,  La„  June  7,  1867. 
Gbnbral:  In  accordance  with  instructions  contained  in  engineer  department 
letter  of  the  13th  ultimo,  I  transmit  herewith  a  plan,  with  specifications,  of  a  dredge- 
boat  which,  in  my  opinion,  will  accomplish  the  best  results  in  opening  channels 
across  the  bars  at  the  Mississippi  river  mouths.  I  have  been  unable  to  describe 
more  specifically  many  important  parts  of  the  boat  in  consequence  of  the  absence 
in  this  vicinity  of  any  person  sufficiently  expert  in  ship-building,  marine.architec- 
ture,  and  marine  machinery,  to  be  of  any  aia  in  consultation.  Should  the  depart- 
ment approve  the  plan,  I  would  respectfully  suggest,  if  deemed  expedient,  that  I 
be  authorized  to  visit  some  point  on  the  Atlantic  seaboard,  where  access  can  be 
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had  to  persons  expert  in  planning  mercantile  or  United  States  naval,  sea-going 
steamers,  with  a  view  to  fixing  definitely  upon  the  several  parts  of  the  dredge- 
hoat,  so  that  they  shall  be  compatible  with  each  other,  and  with  maximum  effi- 
ciency ;  and  to  drawing  up  specifications  corresponding  thereto,  to  be  used  in 
the  advertisements  for  proposals,  and  in  the  draft  of  the  contract  for  building  the 
dredge-boat.  Otherwise  I  would  respectfully  suggest  that  working  plans  and 
specifications,  based  on  the  outline  description  and  specifications  herewith  sub- 
mitted, might  be  advertised  for,  offering  a  premium  for  the  one  adopted. 

As  stated  in  my  previous  commimication  on  the  subject,  I  feel  confident  that 
the  dredge-boat  I  propose  will  be  competent  to  deepen  and  maintain  the  required 
channel  by  means  of  Uie  propellers  alone.  But  with  a  view  to  rendering  ultimate 
success  certain,  I  have  so  devised  that  the  boat  can  at  any  time  receive  addi- 
tional machinery  thought  competent  or  necessary  either  to  accomplish  or  hasten 
the  desired  results.  In  furtherance  of  the  view,  and  also  for  the  following 
reasons,  I  have  made  fall  provision  (see  specifications  and  sketches)  for  the  addi- 
tion, at  will,  of  scrapers  to  act  on  the  bars,  in  conjunction  with  the  propellers : 

1.  The  adaptation  of  the  boat  (apertures,  hawser-holes,  &c.,  in  the  hull)  will 
occasion  a  very  insignificant  outlay  while  she  is  yet  in  the  stocks ;  and  the 
scraper  apparatus  (see  rough  sketch  herewith,  illustrating  its  character)  can  be 
fabricated  in  this  city,  and  attached  at  any  time  while  the  boat  is  afloat,  by  means 
of  simple  appliances,  it  being  only  necessary  to  moor  her  in  still  water. 

2.  We  know  that  the  plan  of  scraping  is,  to  a  certain  extent  at  least,  efficient 
by  actual  trial  during  a  period  of  at  least  seven  months  of  the  season  during 
whieh  the  bars  constitute  the  greatest  obstruction  to  navigation,  (January  to 
August,  1860 ;  see  certificates  of  G.  H.  Fuller,  supervisor,  &c.,  and  approvals 
of  Colonel  Long,  topographical  engineers.  United  States  agent,  pp.  205  to  210, 
Executive  Document  No.  5,  thirty-sixth  Congress,  second  session,  House  of 
Representatives.)  The  scrapers  1  propose  are  equally  efficient  with  the  one 
applied  by  Colonel  Long,  (see  p.  162  of  document  just  referred  to,)  are  much 
simpler  in  their  construction  and  application,  and  far  less  unwieldy. 

3.  In  passing  up  stream  across  the  bar,  the  resistance  of  the  current  is  such 
that  the  boat  may  be  made  to  pass  over  the  hqttom  slowly  enough  to  obtain  the 
maximum  excavating  effect  of  the  propeller  on  the  bar,  without,  at  the  same  time, 
preventing  efficient  steering,  or  the  boat  being  kept  parallel  with  the  current,  (in 
this  case  it  is  the  v^stream  propeller  that  does  the  work  both  of  propulsion  and 
excavation.)  But  in  passing  doion  stream,  across  the  bar,  it  is  desirable  also  to 
get  the  effect  of  the  propellers  in  excavating  it;  and  as  the  current  is  three  feet  to 
four  feet  per  second,  in  order  to  obtain  "  steering  headway  "  the  boat  must  pass 
so  rapidly  over  the  bottom  as  partially  to  neutralize  that  excavating  effect. 
But  the  scrapers  (which  are  attached  to  the  tf^-stream  end  of  the  boat  only,  and 
arranged  to  work  dovm  stream,  the  work  of  propulsion  being  in  this  case  done 
by  the  Jcnm-stream  propellers)  obviate  this  defect,  aid  to  hold  the  boat  parallel 
to  the  current,  and  the  propeller  to  its  work  of  excavating.  Moreover,  in  moving 
down  stream,  there  will  be  a  surplus  of  power  which  can,  better  than  not,  be 
utilized  for  working  scrapers.  As  before  stated,  however,  any  other  preferable 
device  which  may  occur  or  be  presented  may,  at  any  time,  be  attached  when  the 
necessity  becomes  apparent. 

In  devising  the  dredge-boat,  I  have  constantly  kept  in  view  the  important 
consideration  of  ample  power  combined  with  thorough  staunchness ;  fully  im- 
pressed with  the  idea  that  no  cheap  device,  however  ingenious,  could  be  invented, 
such  that  the  immense  deposits  obstructing  the  bar  channels  could  be  disposed 
of  as  if  by  something  like  magic ;  and  fully  believing  that,  in  order  to  accom- 
plish the  object,  a  certain  sum  of  money  must  be  expended,  a  certain  amount  of 
steam  generated,  and  a  certain  quantity  of  actual  work  done. 

I  am,  moreover,  still  of  the  opinion  (see  my  letter  on  this  subject,  June  25, 
1866)  that  continuity  of  work  is  a  consideration  of  great  importance,  whatever 
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plan  may  be  used,  in  order  that  the  deposits,  once  displaced  or  floated  np,  may 
be  floated  or  washed  beyond  the  limits  of  the  bar  before  being  redeposited. 
Hence  the  "  donble-ender,"  obviating  the  loss  of  time  occasioned  in  taming  a 
'*  single-ender,"  at  each  change  of  direction  across  the  bar. 

I  am  aware  that  the  cost  of  the  boat  will  be  considerable ;  bat  that  it  can  be 
bnilt  and  a  channel  of  twenty  feet  maintained  for  a  year  within  the  amounts  now 
appropriated,  I  have  no  doabt,  and  the  boat  will  be  available  for  operations 
under  subsequent  appropriations. 

It  may  be  proper  to  note  that  some  time  last  February  I  intimated  my  plan 
of  combining  the  ordinary  ship's  propeller  with  the  adjustment  of  a  boat's  draught 
of  water  by  means  of  water  tanks  to  Captain  E.  L.  Brady,  Mr.  Tyler's  agent,  in 
command  of  the  Wiggins,  and  in  charge  of  the  excavating  operations  on  the  bar 
under  bis  contract.  In  the  latter  part  of  March  following,  while  at  the  bar,  wit- 
nessing the  operations  of  the  Wiggins,  I  described  my  plan  more  fully  in  Ins 
hearing.  About  the  middle  of  last  month  he  showed  me  in  my  office  drawings 
of  a  device  which  he  had  conceived,  depending  upon  my  plan,  as  I  had  described 
it  in  his  hearing ;  the  application  of  the  plan  differing  considerably,  however,  from 
the  one  I  submit  herewith.  I  have  just  been  informed  that  he  has  applied  for  a 
patent  in  the  premises.  Whether  or  not  his  patent,  should  he  obtam  it,  will 
cover  the  principle  involved,  that  of  using  propellers  in  connection  with  adjust- 
ment of  draughts,  as  stated,  for  the  purpose  of  excavating  under  running  water, 
I  am  unable  to  decide.  It  might  be  worth  while  to  refer  to  the  Commissioner  of 
Patents  on  the  subject.  Although  I  had  no  intention  of  patening  myself  any 
device  involving  the  principle  named,  or  the  principle  itself,  (were  such  a  thing 
possible,)  I  certainly  did  not  authorize  Captain  Brady  to  do  so. 

The  surveys  of  Southwest  Pass  and  Pass  k  Loutre  by  the  coast  survey  parties 
designated  for  that  purpose  under  my  direction  have  been  completed,  and  full 
reports,  illustrated  by  charts,  submitted  to  me.  From  these  I  have  caused  de- 
ductions to  be  made,  a  statement  of  which  is  herewith  respectfully  submitted. 
1  hese  show,  as  I  had  anticipated,  that  Pass  k  Loutre  possesses  decided  advan- 
tages for  improvement  over  the  other  pass ;  although  owing  to  the  rapidity  of 
the  current  and  the  imperfect  character  of  the  appliances  available  for  the  pur- 
pose, the  investigation  of  the  character  of  the  sub-strata  of  the  bars  was  not  as 
thorough  as  was  desired.  Moreover,  as  hitherto  remarked,  the  absence  at  Pass 
k  Loutre  of  the  throng  of  vessels  at  some  seasons  obstructing  Southwest  Pass, 
constitutes  a  consideration  of  vast  importance  in  favor  of  the  former. 

I  therefore  recommend,  unreservedly,  that  Pass  k  Loutre  be  selected  for  future 
operations. 

Very  respectfully,  your  obedient  servant, 

M.  D.  McALESTER, 
Brevet  Brigadier  Generalt  Major  of  Engineer*, 

Major  General  A.  A.  Humphrbys, 

Chief  of  Engineers,  Washington,  D,  C. 
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Improvement  of  the  mouth  of  the  Misnsnppi  river, — Dredge-hodt. — Propaed 

application  qficrapers. 


a,  scrapers  in  position  for  deepest  cutting;  of,  position  for  less  depth  of  catting; 
a^',  position  of  scrapers  raised  clear  of  bottom  passing  np  stream  across  bar ;  b. 
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cast-iron  shaft  for  scrapers ;  c,  chains  holding  scrapers  in  position ;  J,  chains 
attached  to  washers  on  ends  of  shaft,  holding  scrapers  and  shaft  against  any 
tendency  to  motion  in  direction  of  axis  of  shaft ;  e,  windlasses  on  decjk  for  hold- 
ing and  adjusting  scraper-chains;  g^  hawser-holes  through  which  scraper-chains 
pass. 


Settun^^ 
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Improvement  of  the  mouth  of  the  Mimwippi  river. — Plan  of  propoted  dredge- 
boat. 
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The  dredge-boat  to  be  a  "  double-ender"  of  like  shape  and  conBtniction  at  both 
ends,  provided  with  two  strongly  built  four-bladed  propellers,  one  at  each  end,  on 
separate  shafts,  powerfully  driven  by  separate  engines,  or  sets  of  engines,  and 
with  compartments  or  tanks,  such  that  when  they  are  empty  and  the  coal- 
bunkers  full  the  boat  will  draw  fourteen  feet,  and  when  Ml  twenty-two  feet. 
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The  distance  between  the  spar  deck  and  bottom  of  the  keel  to  be  about  24 
feet,  so  that  the  former  will  be  about  two  feet  above  the  water-line  at  deepest 
draught. 

The  extremities  of  the  propeller  blades  to  describe  circles  of  16  feet  diameter; 
their  shaft  centres  to  be  six  feet  above  the  bottom  of  the  keel,  and  directly  over 
it,  so  that  the  ends  of  the  blades  will  pass  two  feet  below  the  bottom  of  the  keel, 
and  at  minimum  draught  (coal-bunkers  full)  tangent  to  the  water  surface. 

Length  and  beam  to  depend  mainly  upon  the  space  and  flotation  required  for 
boilers,  engines,  pumps,  and  other  machinery,  coal  storage,  quarters  for  crew, 
and  the  consideration  of  a  good  model.  The  beam  can  probably  be  safely 
assumed  at  30  feet,  and  a  well-proportioned  length  would  probably  be  at  least 
150  feet. 

SFKCIPICATIONS. 

Hull, — Of  wood,  constructed  with  as  much  streugth  throughout  as  is  possessed 
by  first-class  Atlantic  steamers,  and,  moreover,  to  be  re-enforced  at  both  ends  in 
the  most  practicable  manner  to  the  extent  of  affording  complete  security  against 
injury  from  shocks  occasioned  by  the  propeller  blades  striking  the  tough  clay 
incrustations  covering  portions  of  the  Mississippi  river  bars.  Dead-wood  to  be 
built  in  at  the  stems,  so  as  to  increase  their  stability  and  steadiness  against  shocks. 
The  model  to.be  so  formed  as  to  give  the  least  practicable  resistance,  consistent 
with  strength  and  other  primary  considerations,  to  progress  through  the  water, 
and  to  speed.  The  bottom  to  be  covered  with  yellow  metal  to  the  water-line  at 
18  feet  araught.  Gut- waters  to  be  inclined  near  the  keel,  so  as  to  clear  well  the 
space  about  the  propellers  at  that  point. 

Spar  deck. — ^To  be  flat  as  possible  consistent  with  adequate  drainage ;  sur- 
rounded with  a  substantial  railing,  and  as  clear  as  possible  of  obstructions, 
especially  from  the  stems  to  distances  of  40  or  45  feet  towards  midships. 

Propellers  and  shafts -^These  to  be,  say,  twenty-five  per  cent,  heavier  and 
stronger  than  would  be  necessary  for  ordinary  sea-going  steamers.  The  pitch 
of  the  blades  to  be  that  which  is  most  approved  for  speed  and  efficiency  in  water. 
The  ends  of  the  blades,  and  the  edges  for  a  distance  of  two  feet  from  the  ends, 
to  be  given  well-defined  edges,  the  angles  of  which  being,  say,  25  degrees.  Shafts 
to  be  confined  by  means  of  bearings  of  unusually  great  numbers  and  strength, 
(to  avoid  as  much  as  possible  vibrations  caused  by  impact  of  the  propeller  blaaes 
against  hard  or  tough  substances,)  and  to  be  provided  with  shoulders  of  suffi- 
cient number  and  strength  to  prevent  the  possioility  of  any  longitudinal  motion 
by  the  unusual  strain  in  that  direction  to  which  they  will  be  subjected. 

Rudders  and  rudder-posts.. — All  these  to  be  wrought  iron.  Posts  to  extend 
to  within,  say,  two  feet  of  the  bottom  of  the  keel ;  to  be  well  secured  to  the  ends 
of  the  propeller  shafts,  resting  against  these  and  held  there  firmly  by  means  of 
bolts  or  journals  in  prolongation  of  the  axis  of  the  shafts,  the  journals  passing 
through  the  posts  und  taking  keys  or  heads  on  the  outside.  So  much  of  the 
posts  as  interfere  with  unshipping  the  propellers  to  be  movable.  Rudders  to 
admit  of  being  unshipped,  of  course.  Rudders  to  be  so  arranged  as  to  be  fixed  . 
at  will  in  positions  parallel  to  the  keel. 

Water  tanks  for  regulating  draught. — These  to  be  arranged  in  sets  running 
fore  and  aft ;  each  set  to  be  equally  distributed  on  both  sides  of  the  keel,  to  have 
the  areas  of  its  cross-sections  perpendicular  to  keel,  proportional  to  the  areas  of 
the  corresponding  cross-sections  of  the  hull  from  stem  to  stem,  and  to  be  subdi- 
vided in  such  a  manner  as  to  confine  the  contained  water  and  prevent  its  follow- 
ing any  motion  of  the  boat,  for  the  purpose  of  obviating  as  far  as  practicable  any 
tendency  to  "  shift  cargo."  The  tanks  or  compartments  of  each  set  to  be  con- 
nected by  apertures ;  these  to  be  fitted  with  convenient  devices  for  firmly  closing 
and  opening  them  at  will.     Each  tank  to  have  a  manhole,  admitting  of  the  re- 
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moval  of  eand  and  mnd  (precipitated  by  the  contained  water)  when  pumped  dry. 
The  tanks  to  be  filled  by  means  of  scuttles  placed  just  below  water-line  for  mini- 
mum draught  when  the  coal-bunkers  are  empty,  and  emptied  through  scuttles 
placed  just  above  water-line  for  maximum  draught,  by  means  of  pumps  driven 
oy  donkey  engines. 

The  capacity  of  these  scuttles  and  pumps  to  be  sufficient  to  fill  all  the  tanks 
within,  say,  thirty  minutes,  and  to  empty  them  in  a  like  space  of  time. 

All  scuttles  to  be  fitted  with  convenient  devices  for  s«»curely  closing  them,  and 
those  admitting  water  to  the  tanks  to  be  also  fitted  with  substantial  strainers. 

Propeller  engines. — Each  propeller  to  be  driven  by  a  power,  say,  twenty-five 
per  cent,  greater  than  woula  be  required  for  a  like  propeller  in  an  ordinary 
sea-going  steamer.  This  to  be  accomplished  by  means  of  two  cylinders  placed 
base  to  base,  with  their  axes  in  the  same  right  line  perpendicular  to  the  shaft, 
the  common  base  of  the  two  cylinders  being  directly  over  the  prolongation  of 
the  shaft ;  each  piston-rod  being  connected  with  the  crank-pin  by  means  of  two 
short  connecting  rods  and  a  rock-shaft  with  two  arms  strongly  made  and  mounted, 
an  arrangement  adopted  generally  on  sea-going  monitors,  giving  great  sunplicity 
and  compactness  while  obviating  all  dead  points. 

Boilers. — The  two  sets  of  engines  driving  the  two  propellers  should  be  sup- 
plied by  steam  from  separate  boUers,  or  sets  of  boilers,  so  arranged,  however,  as 
to  be  all  connected  together,  and  disconnected  at  will. 

The  several  donkey  engines  ought  also  to  have  separate  boilers. 

Fumcuies,^  These  to  be  adapted  for  burning  soft  coal. 

Storage  for  coal  — Sufficient  coal  storage  to  be  provided  to  supply  the  fur- 
naces oiall  the  engines  on  board  one  hundred  consecutive  hours  of  uninterrupted 
running. 

Anchors  and  cables. -^Three  anchors,  each  capable  of  holding  the  boat  against 
the  Mississippi  river  current,  and  five  chain  cables  of  weight  and  strength  to 
correspond  to  the  anchors,  of  the  length  usually  provided  for  sea-going  ships. 

Masts  and  sail^, — One  short  mast  rigged  for  a  fore-and-aft  sail,  with  sail  and 
rigging  all  coinplete;  and  the  gaff  fitted  completely  for  hoisting  coal  on  board. 

Quarters. — To  be  provided  below  spar  deck  for  thirty  men,  and  a  house,  say 
fifty  feet  long  by  ei^ht  feet  wide,  running  fore  and  aft  amidships  on  the  spar 
deck,  to  be  fitted  up  for  an  office  and  quarters  for  six  persons,  (one  officer,  ship's 
captain,  mate,  purser,  and  two  steersmen.) 

P^7o^A<Mwc.— One  pilot-house  amidships  on  top  of  officers*  quarters. 

Pumps. — An  ample  supply  of  steam  and  hand  pumps  for  putting  out  acci- 
dental fires,  washing  decks  and  other  necessary  purposes,  with  full  supply  of 
hose  to  lead  to  every  part  of  the  boat ;  steam  pumps  to  be  worked  by  steam 
from  the  main  boilers. 

Arrangement  for  attaching  ttco  scrapers,  one  each  side  the  keel  at  either  end 
of  the  boat,  at  tvill. — At  a  point  near  each  stem,  say  twelve  feet  distant  from 
it,  and  five  feet  above  bottom  of  keel,  a  cylindrical  tube  of  boiler  iron  five 
inches  interior  diameter  (a,  see  sketch)  to  be  inserted,  running  from  out  to  out 
of  the  hull,  athwart  ships  or  at  right  angles  to  the  keel,  and  projecting  far  enough 
on  either  side  to  take  a  large  and  strong  wrought  iron  washer  which  is  to  be  ac- 
curately fitted  and  strongly  bolted  to  the  ship's  side,  and  to  present  a  shoulder 
three  inches  wide  around  the  aperture  of  the  tube,  the  plane  sur&ce  of  the  shoul- 
der being  perpendicular  to  its  axis 

At  points  at  least  twenty* four  feet  from  these  tubes  or  apertures  (measured 
parallel  to  the  keel  and  towards  midships,)  and  eight  feet  (measured  horizon- 
tally) from  the  middle  of  the  keel,  hawser-holes  to  be  inserted  (four  in  all)  through 
the  boat's  sides,  connecting  with  the  spar  deck  by  means  of  strong  cast  iron 
tubes  extending  up  obliquely  towards  midships,  large  enough  to  admit  short- 
linked  three-fourth  inch  chains,  {b,  see  sketch.) 

Should  the  iron  in  contact  with  tiie  yellow  metal  sheathing  give  rise  to  too  rapid 
oxidization,  any  other  equally  strong  metal  can  be  substituted. 
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SnuiU  bocUi. — One  life-boat,  two  yawl-boats  for  ten  oars  eaeb,  and  one  skiff 
for  four  oars ;  all  to  be  of  the  best  and  most  durable  material,  and  of  the  best 
models  for  speed  and  efficiency.  Two  sets  of  davits,  with  complete  rigging  for 
lowering  ana  hoisting  these  boats  at  convenient  points,  one  on  each  side  of  the 
dredge-boat. 

The  dredge-boat  is  to  be  fitted  up  with  all  devices,  fixtures,  appliances  and 
accessories  (except  such  as  may  hereafter  be  specially  designated)  that  are  usu- 
ally provided  for  first-class  ocean  steamers ;  everything  pertaining  to  the  boat 
to  be  of  the  very  best  material  and  constrncted  and  applied  in  the  most  skilful 
and  workmanlike  manner. 

Respectfully  submitted  :  M.  D.  McALESTER, 

Brevet  Brigadier  General  Major  of  Engineers, 
Major  General  A.  A.  Hcmphrbvs, 

Chief  of  Engineers^   f^ashington. 


Deductions  from  a  special  survey  made  by  parties  of  the  Coast  Survey  during 
April  and  May,  1867,  under  direction  of  Brevet  Brigadier  General  M.  D. 
McAlester,  engineers. 


Southwest  Pass. 

Pass  k  Loutre. 

Distance  across  the  bar  between 

20  feet  cnrve ....... 

14,583  feet 

8,750  feet. 

<w    avw  ^«aA  »x*«»»*  ••••••  •••••• 

Width  of  assumed  channel,  mid- 

channel  line  beings  the  line  of 

flAAHAflt  iifinnd intra 

150  feet 

150  feet. 

Mean  depth  of  water  in  present 

channel  •••••«..  •.••........ 

17.19  feet 

15.38  feet. 

Mean  depth  of  excavation  for  a 

20  ffiAt  channel 

2. 81  feet 

4.62  feet. 

Number  cubic  yards  of  excava- 

tinn  fnr  a  20  faAt  ohAnnAl 

221,661 

224,582. 

blUU  lUr    a  <6v  IVCb  ^/UllUUCt ..... 

Least  depth  of  water  on  mid- 

ohannA  1  linA            ........    ... 

IJ  feet 

11  feet 

^UIMiUIOl    1  lUO .  ......   ......  .... 

Averaire  velocitv  ...... .... .... 

3'.  066,  (5'  below  surface) . . 

3  feet  9  inches. 

Consistency  of  bottom  of  chan- 

nel, as  ascertained  by  thrust- 

ing down  a  pole  at  different 

points : 

Station  A,  water  6  feet  deep, 
soft  mud  for  a  depth  of  8 

Station  A,  water  12  feet  deep, 

a  stratum  of  hard  sand  and 

feet;  no  sand. 

clay  2  feet  thick ;  soft  mud 
below. 

Station  B,  water  7  feet  deep, 

Station  B,  water  11  feet  deep, 
very  hard  sand  and  mud. 

soft  mud  for  a  depth  of  8 

feet;  no  sand. 

greater  depth  than  4  feet. 

Station  C,   water  15  feet 

Station  0,  water  14  feet  deep. 

deepiStratum  of  hard  sand 
and  clay  6  inches  thick ; 
soft  mud  and  saud  below. 

soft   mud:    pole    thrust 

down  5  feet. 

Station  D,   water  15  feet 

Station  D,  water  17  feet  deep, 

deep,  clay  and  sand  for 

very  soft  mud. 

a  depth  of  5  feet ;  day 

very  sticky. 

Station  E,  water  J  6  feet 

deep,  soft  mud  for  a  depth 

of  2  fleet. 

Station  F,   water  18  feet 

deep,  soft  mud  and  sand. 

Station  G,   water  19  feet 

deep,  so^  mud  and  sand. 
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A  comparison  of  these  data  with  the  Coast  Survey  chart  shows  that  the  bottom 
of  the  channel  of  the  Southwest  Pass,  between  the  upper  20-foot  curve  and 
the  wreck,  a  distance  of  about  two  and  one-third  miles,  is  composed  of  soft  mud 
mixed  with  a  small  quantity  of  sand ;  between  the  wreck  and  the  outer  20-foot 
curve,  about  one-half  of  a  mUe,  incrustations  of  a  fine  sticky  clay  with  occasionally 
some  sand,  varying  in  thickness  from  six  inches  to  eight  feet,  are  found. 

These  incrustations  exist  in  patches  throughout  the  greater  portion  of  the 
channel  between  the  limits  jast  named;  below,  and  in  the  intervals  between 
them,  the  bottom  is  of  soft  mud. 

At  Pass  k  Loutre,  between  the  upper  20 -foot  curve  and  the  ctest  of  the  bar, 
a  distance  of  about  one  and  one-fourth  mile,  the  bottom  is  composed  of  soft  mad 
with  a  little  sand ;  from  the  crest  of  the  bar  to  the  outer  12- foot  curve,  about 
eight  hundred  feet,  a  hard  incrustation  of  sand  and  mud,  varying  in  thickness 
from  two  to  four  feet,  is  found ;  from  the  outer  12-foi>t  to  the  outer  20-foot  curve 
the  bottom  is  of  soft  mud. 

There  is  a  mud  lump  covered  with  a  hard  crust  two  feet  thick  in  the  south 
side  of  the  channel,  about  175  feet  frt)m  the  outer  20-foot  curve. 

This  lump  is  about  300  feet  long  and  160  feet  wide,  and  would  project  about 
60  feet  into  a  channel  150  feet  wide,  passing  to  the  north  of  it. 
Eespectfrilly  submitted : 

M   D.  McALESTER. 

Brevet  Brigadier  General. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  Washington^  D.  C. 


APPENDIX  H. 

Report  of  Colonel  J,  N,  Macomb. 

Office  of  Western  River  Improvements, 

Cincinnati,  Ohio,  September  20,  1867, 

General  :  I  respectfully  submit  herewith  my  annual  report  upon  the  duty 
of  improving  the  western  rivers,  &c.,  to  which  I  was  assigned  by  Special  Orders 
No.  418,  dated  War  Department,  Adjutant  General's  Office,  August  22,  1866, 
and  your  letter  to  me  of  September  3,  1866. 

By  Special  Orders  No.  447,  War  Department,  Adjutant  General  s  Office,  Sep- 
tember 7,  1866,  Brevet  Major  C.  W.  Howell,  captain  of  engineers,  was  assigned 
to  duty  as  my  assistant,  and  reported  to  me  on  my  arrival  here. 

The  appropriation  for  building  snag-boats  and  for  making  the  requisite  exam- 
inations and  surveys,  and  for  commencing  the  improvement  of  these  rivers,  were 
made  by  the  act  of  Congress  approved  on  the  23d  of  June,  1866. 

I  have  thus  far  mert^ly  caused  such  examinations  of  the  Arkansas,  Missouri, 
and  Mississippi  rivers  to  be  made  as  would  suffice  to  show  at  what  points  it 
would  be  most  important  and  useful  to  commence  work  when  all  the  means  and 
appliances  therefor  shall  be  in  readiness  for  use,  it  seeming  on  all  sides  to  be  con- 
ceded that  the  amount  of  work  required  for  these  improvements  is  so  great  as 
clearly  to  come  under  the  designation  of  indefinite,  both  as  to  extent  and  as  to 
the  time  required  for  accomplishing  it. 

My  attention  was  called  in  the  first  place  to  the  duty  of  procuring  the  proper 
boats  and  machinery  for  this  work.  On  inquiry  I  found  that  there  was  nothing 
suitable  to  be  had  by  purchasing,  and  I  recommended  that  we  should  build  the 
boats  and  machinery. 
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About  the  end  of  November  I  received  from  the  engineer  department  drawings 
of  one  of  the  old  snag  boats  used  on  these  waters  some  twenty  jears  since,  and 
after  a  careful  study  of  the  plan  on  the  part  of  my  assistants  and  myself,  I  called  to 
my  aid  Mr.  E.  M.  Shield,  one  of  the  most  experienced  and  judicious  mechanical 
engineers  of  the  west,  by  whom  were  prepared  the  models  and  specifications  for 
a  snag  boat  and  machinery,  which  were  submitted  to  the  engineer  department 
on  the  13th  of  February,  1867,  and  approved  on  the  26th  of  the  same  month. 

Important  changes  were  made  in  the  plan  of  the  boat  and  machinery.  In  the 
first  place  the  machinery  for  hauling  out  snaes  is  quite  independent  of  tlie  propel- 
ling wheels  of  the  boat,  thus  giviDgamuch  better  command  of  the  whole  power, 
and  affording  the  means  of  controlling  the  position  of  the  boat  while  grappling 
with  a  snag  or  other  obstruction  to  be  removed  from  the  river.  Auxiliary  en- 
gines are  also  introduced  for  various  duties  which  were  done  by  hand  in  the  old 
plan  ;  this  will  probably  increase  the  efficiency  of  the  boat,  while  the  crew  may 
be  much  smaller  than  it  was  foUnd  necessary  to  have  in  the  old  boats. 

In  accordance  with  instructions,  I  advertised  for  proposals  for  building  three 
boats,  with  appliances  as  above,  and  at  the  expiration  of  the  time  for  receiving 
bids  I  reported  to  the  department  touching  the  embarrassment  which  I  felt, 
arising  from  the  fact  that  while  the  lowest  bidder  for  hulls  of  boats  worked  in 
one  city,  the  lowest  bidders  for  cabins  and  other  important  parts  worked  in  quite 
different  places,  and  I  asked  that  I  might  so  give  out  the  contracts  as  to  have 
each  boat  completed  and  equipped  at  some  one  locality ;  but  this  was  deemed 
to  be  not  in  accordance  with  the  law,  and  1  was  directed  to  give  out  the  con- 
tracts strictly  in  conformity  with  the  lowest  bids  for  separate  parts  of  the  boats, 
80  that  one  of  the  boats  which  we  are  building  at  Cincinnati  will  be  towed  to 
Madison  to  receive  its  cabin  and  machinery,  and  the  boat  which  is  building  at 
New  Albany  will  need  to  be  towed  up  to  Louisville  to  receive  its  machinery ; 
and  there  are  other  anomalies  of  similar  import  incidental  to  the  requirement 
of  taking,  in  all  cases,  the  "  lowest  responsible  bidder." 

The  plan  of  receiving  bids  only  from  persons  manufacturing  or  dealing  in 
the  articles  wanted  is  doi;btless  the  best  one  both  for  the  government  and  for 
the  dealers ;  but  there  should  be  a  condition  introduced  to  prevent  the  difficul- 
ties and  delays  experienced  in  regard  to  building  these  boats  or  any  similar 
work,  and  that  condition  should  be  such  as  to  require  that  each  boat  should  be 
completed  and  equipped  where  built.  This,  I  suppose,  would  be  accomplished 
by  fixing  upon  the  towns  or  places  where  such  work  could  be  advantageously 
done,  and  then  taking  bids  for  the  several  classes  of  work  to  be  done  at  those 
places.  I  trust  that  authority  may  be  given  to  the  departments  having  such 
work  in  charge  to  conduct  the  business  in  that  way  or  in  some  better  one. 

Abstracts  of  bids  and  contracts  thus  far  given  out  under  the  head  of 
snag-boats  are  herewith  submitted,  marked  A,  B,  G,  D,  E,  F,  and  6. 

The  hulls  of  the  boats  are  all  well  advanced,  and  can  be  launched  as  soon 
as  the  water  shall  have  sufficiently  risen  to  make  it  safe  to  launch  them.  The 
machinery  is  in  a  good  state  of  forwardness,  and  will  be  ready  for  setting  up 
as  soon  as  the  boats  can  be  placed  within  the  reach  of  the  parties  contracting 
for  it. 

On  the  12th  of  December,  1866,  I  sent  an  assistant  to  proceed  i^m  Cairo, 
Illinois,  to  Fort  Smith,  Arkansas,  and  note  the  positions  of  all  the  principal 
dangers  to  navigation  on  those  parts  of  the  Mississippi  and  Arkansas  rivers 
embraced  in  that  route.  The  result  of  that  mission  was  explained  to  the 
department  in  my  letter  of  the  21st  of  February,  1867. 

A  list  of  the  more  important  obstructions  to  the  navigation  of  the  Arkansas 
IB  herewith  submitted,  marked  H. 

An  inspection  of  this  list  will  show  that  there  is  a  great  amount  of  work 
to  be  done  in  that  river. 

On  the  28th  of  February,  1867,  I  submitted  to,  the  department  a  report  from 
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my  aesistant,  Major  0.  W.  Howell,  relative  to  the  removal  of  wrecks  in  these 
rivers,  and  recommended  that  a  steamboat  should  be  purchased  and  fitted  out 
with  submarine  armor,  diving-bells,  and  electro-magnetic  batteries  for  exploding 
torpedoes,  and  with  derricks  and  all  other  appliances  for  blowing  up  wrecks 
and  hoisting  out  the  detached  parts.  This  recommendation  was  approved, 
and  I  was  directed  to  advertise  for  proposals  for  the  sale  to  the  government 
of  a  suitable  steamboat,  which  was  described  in  the  advertisement.  Only  one 
bid  was  received  under  this  head,  and  a  contract  was  entered  into  by  which 
the  steamer  Commodore  was  purchased  for  this  service.  The  alterations  and 
fitting  up  of  this  boat  being  of  a  nature  not  easily  covered  by  a  contract,  I 
was  authorized  to  have  them  done  by  days*  work,  under  the  supervision  of 
Mr.  Pierce,  the  assistant  whom  I  had  placed  in  charge  of  the  boat. 

This  boat,  on  being  fitted  up  for  the  wrecking  business,  was  called  by  me 
the  General  J.  G.  Totten,  as  stated  in  my  letter  of  28th  May,  1867. 

The  boat  has  been  employed  in  blowing  up  wrecks  in  the  Mississippi  river 
with  considerable  success,  although  laboring  under  the  disadvantage  of  work- 
ing in  a  very  high  stage  of  water,  which  will  doubtless  render  it  necessary 
that  the  wrecks  which  were  first  undertaken  should  be  revisited  during  the 
low  water  of  this  fall. 

My  first  instructions  to  the  assistant  in  charge  were  to  proceed  in  the  steamer 
with  the  wrecking  party  to  commence  removing  two  wrecks  near  St.  Louis, 
which  were  considered  as  prominent  dangers.  On  reaching  St.  Louis  a  supply 
of  powder  for  use  in  the  torpedo  cans  was  procured  at  the  United  States  arsenal, 
the  ordnance  department  having  authorized  its  sale  to  me  for  this  purpose. 
The  first  work  undertaken  was  the  removal  of  the  White  Cloud  and  Belle 
Memphis,  lying  together  just  off  the  lower  part  of  the  city  of  St.  Louis.  The 
work  upon  these  wrecks  was  continued  until  the  2/>th  of  June,  when,  as  well 
as  could  be  judged  at  the  high  stage  of  water  then  prevailing,  it  was  deemed  to 
have  been  accomplished,  and  was  left  with  the  intention  of  returning  to  make 
further  examination  during  the  low  water  of  the  fall.  While  the  boat  was  at 
the  above  work  there  occurred  the  lamentable  accident  of  the  sinking  of  the 
steamer  Governor  Sharkey  in  that  vicinity,  on  which  occasion  our  wrecking 
party  was  instrumental  in  saving  life,  as  reported  by  me  in  a  letter  dated  July 
1,  1867. 

On  the  27th  of  June  the  wrecking  steamer  reached  Memphis  with  a  view  to 
the  removal  of  the  wreck  of  the  Jeff.  Thompson,  which  had  been  the  means  of 
causing  the  disaster  to  the  steamer  Platte  Valley,  with  great  loss  of  life.  The 
party  continued  to  work  in  the  vicinity  of  Memphis  during  the  greater  part  of 
July,  and  worked  at  the  wreck  of  the  old  wharf  boat,  which  had  encumbered 
the  Memphis  landing.  This  wreck  and  that  of  the  Jeff.  Thompson  were  worked 
upon  until  they  seemed  to  be  destroyed,  as  well  as  could  be  judged  in  the  high 
stage  of  water  then  obtaining.  I  doubt,  however,  if  it  is,  in  all  cases,  possible 
to  clear  away  a  wreck  without  the  aid  of  the  powerful  machinery  of  the  snag- 
boats  in  addition  to  the  shattering  first  done  by  the  torpedoes. 

While  working  in  the  vicinity  of  Memphis  the  crew  suffered  greatly  from 
sickness,  incidental  to  the  climate.  My  assistant  gratefully  acknowledges,  under 
date  of  15th  of  July,  the  important  and  timely  aid  rendered  by  Assistant  Sur- 
geon Tremaine,  of  the  medical  department  United  States  army. 

The  party  continuing  to  suffer  from  sickness,  the  steamer  was  brought  up  to 
the  mouth  of  the  Ohio,  where  I  visited  it  as  soon  as  I  could,  and  on  the  5tn  of 
August  reported  to  the  Chief  of  Engineers  the  condition  of  the  party,  and  re- 
quested authority  to  send  the  boat  up  the  Mississippi  to  work  at  the  removal  of 
tne  wreck  of  the  Northern  Light,  in  Coon  Slough,  being  in  the  district  allotted 
to  General  Warren,  who,  not  being  yet  prepared  to  undertake  that  piece  of  work, 
had  expressed  to  me  a  wish  that  the  wrecking  boat  could  be  sent  thither  for 
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that  purpose.  My  request  was  approved  and  granted,  and  the  work  has  been 
done,  as  reported  by  me  in  a  letter  of  the  20th  of  September,  1867. 

In  the  course  of  the  month  of  April,  it  being  evident  that  a  long  time  must 
elapse  before  any  of  the  boats  authorized  to  be  built  and  equipped  for  this  ser- 
vice could  be  in  readiness  for  use,  T  was  directed  to  advertise  for  proposals  for 
boats  fully  equipped  with  crews  and  machinery  to  commence  the  work  of  clear- 
ing away  the  snags  and  other  impediments  of  that  sort  in  the  upper  waters  of 
the  Arkansas  and  Missouri  rivers.  I  accordingly  published  the  required  notice 
in  the  latter  part  of  April,  and  on  the  28th  of  May,  1867,  reported  the  result  of 
that  advertising  to  the  department  The  bids  were  deemed  to  be  excessive,  and 
I  was  ordered  to  advertise  again.  On  the  31st  of  July  I  reported  the  result  of 
this  second  advertising,  and  on  the  7th  of  August  I  was  authorized  to  conclude 
the  contracts  under  these  last  bids. 

These  contracts  were  approved  on  the  19th  of  August,  and  the  contractors 
are  now  at  work  upon  the  Arkansas  river  with  the  steamer  North  West,  and 
upon  the  Missouri  river  with  the  steamer  Underwriter,  on  board  of  each  of 
which  steamers  there  is  a  supervisor  or  inspector,  in  the  employment  of  the 
government,  whose  duty  it  is  to  make  reports  to  this  office  in  writing  once  a 
week,  giving  a  full  account  of  the  work  done. 

Abstracts  of  the  bids  and  contracts  for  this  sort  of  work  are  herewith  sub- 
mitted, marked  No.  1,  No.  2,  and  No.  3. 

In  order  to  ascertain  where  work  upon  the  Missouri  river  was  most  needed, 
I  sent  Brevet  Major  G.  W.  Howell,  with  instructions  dated  24th  of  June  last, 
to  make  a  careful  examination,  and  report  upon  that  river  from  Fort  Benton  to 
its  mouth.  In  this  duty  he  is  assisted  by  Major  F.  V.  Werner,  late  of  the  New 
York  let  volunteer  artillery,  who  is  employed  by  me  for  this  purpose. 

Major  Howell  has  not  yet  returned,  and  it  will  be  some  time  after  his  return 
before  his  report  can  be  prepared.  It  will,  however,  be  finished  before  the  new 
boats  can  be  got  ready  to  avail  of  the  information  which  it  will  a£Pord. 

The  improvement  of  these  great  western  rivers  is  clearly  a  work  which  does 
not  admit  of  permanent  completion,  for  the  channels  which  are  in  use  during  a 
season  or  more  may  be  suddenly  abandoned  by  the  rivers  in  the  course  of  the 
changing  stages  of  the  water.  The  rivers  cut  out  for  themselves  new  channels, 
which,  in  their  turn,  require  to  be  freed  from  snags  to  render  them  safe  for  navi- 
gating ;  their  improvement  must,  therefore,  be  carried  on  with  successive  annual 
appropriations  for  working  the  snag-boats,  and  for  constructing;  such  additional 
ones  as  may  be  shown  to  be  necessary  from  the  experience  to  be  gained  by  the 
use  of  those  now  in  the  course  of  construction. 

From  the  Ibts  of  dangers  to  the  navigation  herewith  submitted,  it  is  apparent 
that  there  is  enough  to  be  done  to  employ  snag-boats  and  their  working  parties 
for  many  years  to  come.  (See  lists  marked  ti  and  K,  also  L,  herewith  submit- 
ted.) 

It  was  suggested  by  the  convention  of  steamboat  masters  and  owners  held 
at  St  Louis,  Missouri,  on  the  14th  and  15th  of  Mav  last,  that  the  establishment 
of  lights  by  the  general  government  at  points  where  dangerous  obstructions 
exist,  or  long  crossings  are  required  to  be  made,  would  contribute  greatly  to  the 
safety  of  lives  and  property.  This  is  doubtless  true,  and  where  the  obstructions 
consist  of  permanent  rocky  ledges  or  reefs  is  well  worthy  of  attention. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  carrying  on 
of  these  improvements  is  the  whole  great  inland  commerce  of  the  west,  and  the 
navigation  of  all  the  great  western  rivers,  which  greatly  alPects  the  commerce  of 
the  whole  United  States,  the  facilitating  of  which  will  promote  that  of  the  world. 

The  amount  that  can  be  profitably  expended  upon  tnese  improvements  in  the 
next  fiscal  year  is  shown  in  the  estimates  which  1  have  forwarded  to  the  engi- 
neer department. 
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The  experience  to  be  sained  by  tbe  practical  working  of  tbe  means  and 
appliances  about  to  be  used  in  the  removal  of  obstructions  can  alone  determine 
to  what  extent  it  may  be  advisable  to  modify  these  estimates  in  the  future. 
All  of  which  is  most  respectfully  submitted  by  your  most  obedient  servant, 

J.  N.  MACOMB, 
Colonel  Engineers^  Brevet  Colonel  United  States  Army, 
Brevet  Major  General  A.  A.  Humphreys, 

Brigadier  General  Commanding  Corps  of  Engineers^ 
United  States  Army^  WashiTigton,  D.  C 


A. — Abstract  of  proposals  Jbr  hulls  and  attachments  for  three  double^hidled  steam 

snag-boats. 


No. 

Name  of  bidder. 

Residence. 

For  one       For  two 
beat.      1     boats. 

i 

For  three 
boats. 

1 

Morton  &,  Startzman ......... 

Cincinnati,  Ohio.. 
do 

126,000 
24,900 
24,400 
25,700 
28,500 
26,300 
28,000 
24,000 

$51,000 
49,800 
48,800 

175,000 
74.700 
73,200 

9 

Sam.  P.  Hambleton  &  Co 

3 

Marine  Railway  and  Dock  Co. 

do    

4 

Hill,  Hewitt  &  Co 

New  Albanj,  Ind  . . 
Jeffereonville.  Ind  . 
......do 

5 

M.  Howard  &  Co 

6 

Stewart  &  Barmore 

51,100 

73,000 

7 

Vance  &,  Armstroncp .......... 

Madison,  Ind 

New  Albany,  Ind. 

8 

William  Jones 

B. — Abstract  of  proposals  Jbr  boilers  ^  engines,  and  machinery,  Jbr  three  double- 
hulled  steam  snag-boats. 


No. 

Name  of  bidder. 

Residence. 

For  one 
boat. 

For  two 
boats. 

For  three 
boats. 

1 

Niles  Works 

Cincinnati,  Ohio.. 
do.. 

$32,000 
39,600 
48,000 
28,500 
50,000 
30,000 
26,500 
37,000 
28,500 

$64,000 
78,200 

$96,000 
115,800 

9. 

Robert  Moore  &>  Sons 

3 

Mailer  &,  Stemler 

......do 

4 

C.  T.  Dumont 

57,000 

85,500 

5 

Miami  Machine  Works 

Ainslee,  Cochrane  &  Co 

Denis  Lon? 

do 

Louisville,  Ky.... 
... do 

6 

7 



57,500 

85,500 

8 

Hill,  Hewitt&Co 

New  Albany,  Ind . 
Madison,  Ind 

9 

Neal  Manufactoringr  Co 

0. — Abstract  of  proposals Jor joiner  work  and  cabins Jor  three  douhle-huUed  steam 

snag-boats. 


No. 

Name  of  bidder. 

Residence. 

For  one 
boat. 

For  two 
boats. 

For  three 
boats. 

1 

Hill.  Hewitt  &  Co 

New  Albany,  Ind  . 
Cincinnati,  Ohio.. 
Jeffersonyille,  Ind. 
Cincinnati,  Ohio.. 
Madison,  Ind 

$7,500 
7,500 
8,000 
9,644 
7,000 

9 

Morton  Sl  Startzman 

$14,500 

$21,000 

3 

James  Howard  &  Co 

Elias  Ehler 

4 

5 

Vance  <&  Annstroni?  ......... 
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D.-^Ahstract  of  proposals  Jar  tackle^  blocks,  and  cordage,  for  three  double-hulled 

steam  snag-boaU, 


No. 

Kama  of  bidder. 

Residence. 

Blocks,  spars, 
and  derricks 
for  one  boat. 

o« 

J 

Deftcon  &t  DeDew 

New  Albany, Ind.. 
Loui8viUe,Ky.... 
Cincinnati,  Ohio.. 

$1,662  00 
1,471  00 
1,606  50 

Perlh. 

$0  25 
23 
25 

Perlh. 

$0  60 

2 

J.J.Hair 

% 

J.  F.  Harcoort 

90 

Yi.'^Abstraft  of  proposals  for  painting  and  gkusingjor  three  double-hulled  steam 

snag-boats. 


Name  of  bidder. 

Residence. 

For  two  boats. 

For  one  boat 
at  New  Al- 
banj,  Ind. 

l| 

No. 

One  at 

Cincinnati, 

Ohio. 

One  at 

Madison, 

Ind. 

1 

W.O.Williams 

HiU,  Hewitt  &  Co.. 
Riffes  &  Morray — 
B.J.Wimams^Co. 
Vance  &  Armstrong. 
D.J.  Williams  &  Co. 

Lonisyille.  Ky  . . . 

$2,850 
2,043 

9, 

New  Albany,  Ind. 
Cincinnati,  Ohio.. 
do 

3 

$1,500 

$2,500 

4 

$7,200 

5 

Madison,  Ind ..... 

3,500 
1,800 

B 

Cincinnati,  Ohio.. 

1,800 

F. — f Miscellaneous,) — Abstract   of  proposals  for   iron  for  chains,    making 
chains,  and  salt  for  salting  hulls  for  three  double-hulled  steam  snag-boats. 


No 

Name  of  bidder. 

Residence. 

Iron. 

For 
making  chains. 

2-inch. 

^inch. 

i\ 

1 

Swift's  Iron  and  Steel  Works 
J.  W.Malinee 

Cincinnati,  Ohio.. 
Lonisyille,  Ky 

Per  lb. 

$0  8^ 

Perli. 

Per  lb. 

Perbusk. 

2 

$0  05 
05 
05 

$0  07 
06 
08 

3 

Henry  Werry 

ninAhmftti.  Ohio.. 

4 
5 

A.  H,  Moore 

Hedrick  &  Laidly 

do 

""$o"56 
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H. — List  of  some  of  the  obstructions  to  the  navigation  of  the  Arkansas  river, 
from  its  mouth  to  Little  Rock,  including  White  River  cut-off, 

EDtering  White  river  about  ten  (10)  miles  above  Napoleon,  on  the  Mississippi, 
to  ^  into  Arkansas  river  throogh  the  cut-o£E^  a  distance  of  eighteen  (18)  miles; 
np  White  river,  for  twelve  (12)  miles  before  reaching  cut-off  some  lew  snags 
and  logs ;  also  the  wreck  of  the  steamer  Ladj  Jackson ;  through  the  cut-off,  a 
distence  of  six  (6)  miles,  very  loggy  and  full  of  snags.  In  low  water  very  dif- 
ficult to  make. 

On  entering  the  Arkansas  river  at  Napoleon,  there  are  fifteen  (15)  bends  up 
te  head  of  cut-off,  a  distance  of  thirty  (30)  miles,  a  great  many  snags,  and  three 
rack  heaps,  in  the  way.  There  are  snaes  and  logs  in  all  the  bends,  some  more 
difficult  than  others  to  navigate,  especially  after  night ;  also  two  or  three  wrecks 
of  steamers.     No  towns,  but  a  great  many  landings,  in  that  distance. 

From  the  head  of  the  cut-off  to  Bed  Forks,  a  small  place  on  the  leflrhand  side 
of  the  river,  a  distance  of  twenty  (20)  miles,  there  are  ten  (10)  bends.  River 
crooked  and  snags  all  the  way,  and  all  the  crossings  in  low  water  get  very  shoal. 
Channel  narrow,  and  at  extreme  low  water  only  navigable  for  small  steamers. 
Three  (3)  wrecks  of  steamers  sunk  a  long  time ;  names  of  them  I  do  not  know. 
Breaks  can  be  seen  in  low  water  from  Red  Fork  to  Arkansas  Post.  The  next 
important  place  is  ten  (10)  miles ;  some  few  landings  between.  The  river  con- 
sidered very  good,  although  in  low  water  a  great  many  bad  breaks  to  be  seen. 
On  up  the  river  for  five  (5)  miles  you  come  to  Smith's  cut-off,  a  very  bad  place 
for  logs  and  snags.     On  up  the  river  some  few  snags  in  the  way. 

Up  to  Floyd  Smith's  landing,  a  distance  of  four  (4)  miles,  going  on  up,  snags 
all  the  way  for  seven  ( 7)  miles.  There  you  come  Xo  the  new  cut-off,  called 
"  Moore's  or  Smith's  Bend  cut-off,"  very  crooked  and  snaggy.  Some  ^vq  (5) 
miles  above  you  come  to  Forroley's  bend;  all  snags;  a  narrow  track  for  a 
steamboat.  From  Forroley's  cut-off  to  Pine  Bluff,  a  distance  of  eighty-nine  (89) 
miles,  there  are  thirty-six  (36)  bends ;  all  of  the  bends  have  snags  in,  and  in  low 
water  the  river  is  shoal,  excepting  in  the  bends  among  the  logs,  which  makes  the 
channel  very  crooked.  In  this  distance  there  are  a  great  many  high  snags,  of 
all  shapes  and  sizes ;  a  great  many  of  them  we  ran  over  going  down  stream 
after  night. 

Along  this  one  hundred  and  seventy  (170)  miles,  from  the  mouth  of  the  river 
to  Pine  Bluff,  there  are  upwards  of  two  hundred  (^00)  landings,  including  wood- 
yards;  there  are  thirteen  (13)  wrecks  of  steamers  and 'barges  sunk,  that  I 
know  of.  Only  few  of  them  are  in  the  way ;  some  of  them  show  breaks  in  low 
water,  and  some  of  them  are  covered  up  in  the  bars. 

From  Pine  Bluff  to  Little  Rock,  a  distance  of  one  hundred  and  ten  (110) 
miles,  there  are  thirty- three  (33)  bends  and  very  crooked  low- water  channel, 
narrow,  and  in  the  crossings  always  changing ;  the  same  nature  as  the  lower 

Eart  of  the  river ;  snags  and  logs  all  the  way,  and  bad  bars.    There  are  four  (4) 
luffs  come  in  on  the  left-hand  side  (going  up)  of  the  river,  called  *'  Dug's 
Bluff,"  "  Yellow  Bluff,"  «  White  Bluff,"  and  "  Red  Bluff." 

In  this  distance  of  one  hundred  and  ten  (110)  miles,  there  are  upwards  of 
ninety  (90)  landings,  wood-yards  included,  and  fourteen  (14)  wrecks  of  steam- 
ers and  wrecks  that  I  know  of.  Several  of  these  are  very  much  in  the  way, 
and  some  are  covered  up  in  the  sand,  and  some  of  the  breaks  can  be  seen  in 
low  water.  * 

The  distance  from  mouth  of  river  to  Little  Rock  I  call  two  hundred  and  eighty 
(280)  miles.    All  pilots  have  their  own  distance  is  why  I  mention  this. 

EUGENE  G.  HANDLAN, 
Cincinnati,  Neio  Orleans,  and  Arkansas  River  Pilot, 

[Steamer  "  Bertha."] 
A  true  copy:  J.  M.  MACOMB, 

Colonel  Engineers,  Brevet  Colonel  U,  8.  A, 
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No.  1. 

Abstract  No.  1,  on  account  of  **  improving  Mississippi,*  Missouri,  and  Arkansas 
rivers  "  Proposals /or  sale  to  the  United  St€Ues  of  one  side-wheel  steamer  for 
removing  wrecks,  h^„  in  the  above  rivers. 


No. 

Name  of  bidder. 

Town- 

State. 

Date  of 
advertisement 

Amount. 

Remarks. 

1 

Thomas  Mnrdock. 

Cincinnati. 

Ohio. 

March  11,1867 

$21,000 

Only  bid  received , 

Abstract  No.  2,  on  account  of  improving  Missouri  and  Arkansas  rivers,  pro- 
posals  for  Jumishing  boats  and  equipment  for  the  removal  of  snags  and 
other  obstructious  from  the  upper  channels  of  said  rivers  by  contract. 


Name  of  bidder. 


It 


5' 


Residence. 


A.  Covey 

Thomas  Mardock 

Cincinnati  Wreckmg  Boat 

Company. 

A.  B.  Hopkins 

Arkansas  and  White  River 

Wrecking  Boat  Company. 

Thomas  Mardock 

Cincinnati  Wrecking  Boat 

Company. 
Arkansas  and  While  River 

Wrecking  Boat  Company. 


1867. 
April  27.. 
April  27.. 
April  27.. 

AprU27.. 
April  27.. 

April  27.. 
June  22.. 

June  82.. 


Poet  Perry,  Pa  . 
Cincinnati,  Ohio. 
Cincinnati,  Ohio. 

Cincinnati,  Ohio. 
Cincinnati,  Ohio. 

Cincinnati,  Ohio 
Cincinnati,  Ohio. 

Cincinnati,  Ohio. 


1800  per  day. 
240  per  day. 
300  per  day. 


|275  per  day. 


$175  per  day. 
170  per  day. 

245  per  day. 


$160  per  day. 
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Abstract  No,  3,  of  contract  made  on  account  of  improving  Mississippit  Missouri 

and  Arkansas  rivers. 


No. 

Name  of  contractor. 

Residence. 

Date  of  contract 

Designation. 

Amount. 

1 
2 
3 

Thomas  Murdoch... 

Cincinnati  Wrecking 
Boat  Company. 

Arkansas  and  White 
River    Wrecking 
Company. 

Cincinnati, 
Ohio. 

Cincinnati, 
Ohio. 

Cincinnati, 
Ohio. 

March  29, 1867. 
Aug.  14,  1867. 
Aug.  13,  1867. 

One  side-wheel  steamer 
for  removal  of  wreck  s, 

Three  months'  snag- 
jnng,&c,  in  Missouri 
river. 

Four  months'  snag- 
ging, &c,  in  Arkan- 
sas river. 

$21,000. 

$275  a 
day. 

$160  a 
day. 

620  Olivb  Strbbt,  St.  Levis,  Missouri, 

September  12,  1867. 

Sm :  In  accordance  with  yoar  request,  I  beg  leave  to  submit  the  foUowing 
report  of  the  present  condition  of  the  Mississippi  river  from  St.  Louis  to  Cairo. 
In  making  up  this  report,  I  have  only  taken  notice  of  snags,  breaks,  and  wrecks 
that  are  obstractions  and  dangers  to  navigation  at  the  present  time.  The  chan- 
nel of  the  river  is  constantly  shifting  from  place  to  place,  and  with  every  change 
other  snags,  &c.,  not  mentioned  in  this  report,  will  become  obstructions. 

This  river  is  now  ten  feet  above  low- water  mark,  and  falling  at  the  rate  of 
three  inches  in  twenty -four  hours.  There  is  seven  feet  water  in  the  channel 
hence  to  Cairo ;  as  the  river  falls  the  channel  will  shift  and  cut  out,  and  the 
dangers  (snags,  breaks,  &c.)  will  become  more  numerous. 


Distance  from  St. 
Louis  in  miles. 

Obstructions. 

Location. 

• , 

White  Cloud 

Foot  of  Ann  street,  St.  Louis,  one  wheel  four 
feet  dry,  and  break  to  the  right  of  wheel, 
which  I  suppose  to  be  the  bow  of  the  Belle 
Memphis. 

Head  of  Quarantine  island. 

In  crossing  to  Cahokia  bend. 

Opposite  La  Pere  towhead. 

Two  above  and  four  just  below  Jim  Smith's ; 

Cornish  island. 

4breaks 

1  snag. ........ ...... 

7  miles 

1  break 

20  miles 

6  snags .............. 

33  miles 

3  snairs...... *. ...... 

40  miles 

3  snags .............. 

Rush  tower. 

41  miles 

4  snags .............. 

Rush  crossing. 
Do. 

4break8 

44  miles 

6  snaflTs .............. 

Rush  Island  bend,  with  caving  bank  and 

heavy  timber. 
Head  of  Fort  Charter's  island. 

48  miles 

1  wreck 

8  snaips.. ...... ...... 

Head  of  Fort  Charter's  island,  caving  bank 

and  heavy  timber. 
Head  St.  Genevieve  towhead. 

fiO  miles  ........ 

1  snag. ........ ...... 

3  breiSu 

Do. 

68  miles 

4  snagfi .............. 

Foot  of  St.  Genevieve  bend. 

3breaks 

Foot  of  St  Qeoevieve  bend,  caving  bank  aad 

heavy  timber. 
Easkaskia  bend,  caving   bank  and   heavy 

timber. 

65  miles 

6  snags.  .....••••... 

25  W ^VoL  ii 
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Obstructions,  ^.,  in  Mississippi  rt»cr— Continued. 


Distance  from  St. 
Louis  in  miles.  . 

Obstructions. 

Location. 

66  miles 

2  snafirs .............. 

Kaskaskia  island. 

4break8 

Do. 

68  miles 

3  SDI^S......  .... .... 

Salive  island,  caving  bank. 
Pratt*8  bend. 

71  miles 

8  SDAfifS..  .....••.  .... 

1  wreck 

Pratt*s  bend,  caving  bank,  heavj  timber. 
Marj*s  riyer. 
Manscoe*s  island. 

82  miles 

3break8 

84  miles 

3  SDftfi^S.  .......  ••••.. 

84  miles 

2bref3u 

Do. 

88  miles 

3  snacFS ...... .... .... 

Head  of  Liberty  island. 
Head  of  Liberty  island,  caving  bank. 
Sheep  island. 
Do. 

88  miles 

2breaks 

92  miles 

1  snag  ............... 

92  miles 

3  breS^s 

98  miles 

3  snagra .............. 

Below  Hening*s,  caving  bank. 

Wilkinson's  island,  caving  bank. 

Kelly's  landing,  caving  bank. 

Hat  island;   (this  break  cost  the  steamboat 

interest  over  $100,000  last  fall.) 
Aroand  Tower  island. 

104  miles 

4  snaffs .«•.•• .. ..  .... 

107  miles 

3  snags 

110  miles 

1  break 

120  miles  ........ 

10  snafifs. ......... ... 

12bre2LS 

Around  Tower  island,  caving  in  bank  and 

heavy  timber. 
Neely's. 
Devil's  Tea-table. 

130  miles 

3  breaks 

132  miles 

1  wreck 

2breaks 

Do. 

139  miles 

4  wrecks........ 

Bainbridge's. 

Key  West  Point. 

Kinney  Point,  caving  bank. 

Devil's  island,  caving  bank  and  heavy  timber. 

Cape  Giradeau  bend. 

Head  of  Powers's  island. 

140  miles 

4  snasrs 

142  miles 

„  "  *^" 

3  snags ........... 

143  miles 

6  snags 

150  miles 

4  snag^s..... 

166  miles 

4  snags 

167  miles . 

3  snags.............. 

Foot  of  Bumam's  island. 

169  miles       

1  snai?. ...... .... .... 

Qoose  Island  landing. 
CornAr  Rnffalo  island. 

180  miles 

2  snags...... ........ 

1  break 

Do. 

185  miles 

1  wreck 

Head  Dog-tooth  bend. 

Dog-tooth  bend  above  Thompson's. 

Dog-tooth  bend  at  Thompson's. 

Dojf-tooth  bend  below  Thompson's;  one  of 
the  snags  and  two  of  the  breaks  below 
Thompson's  are  very  difficult  (on  account 
of  the  narrow  channel)  to  pass  in  safety; 
snags  four  feet  in  diameter. 

Sister  island. 

1&6  miles 

2  snags .............. 

4breaks 

2  snaiFs 

187  miles       ...... 

Mf  »M«^0  .... ...... .... 

1  snag  .-.....•....-.. 

190  miles 

1 8  sn AiTs ....--1- ..,,.. 

Greenleafs  bend,   bank  caving  in  rapidly, 

very  heavv  timber. 
Missouri  Point  below  Sister  iflland 

192  miles      

4  snags .... .- ...... .. 

194  miles       

2breis 

Elk  island. 

194  miles 

1  snag............... 

Do. 

197  miles             .   . 

3  bre^s 

Head  Bird's  towhe&d 

198  miles       

6  breaks 

Fort  Bird's  towhead 

4  snags .... ...... .... 

Do. 

200  miles      

1  snag............... 

Mouth  of  the  Ohio  rivf^r. 

5iOO  miles      

1  rock..... 

Do. 

1  rock 

At   the  foot  of  the    Grand   chain    CAlIpd   thn 

Paul  Jones  Rock.    The  Totten  can  take 
these  two  rocks  and  the  big  snag  at  the  foot 
of  Dog-tooth. 

Pilots  from  below  report  having  sounded  and  passed  over  the  place  where 
the  Jeff.  Thompson  lay,  and  find  no  remains  of  that  vessel.  When  the  Totten 
was  at  the  wrecks  of  the  White  Cloud,  Belle  of  Memphis,  and  Jeff.  Thompson, 
she  worked  under  many  disadvantages — high  water,  rapid  current,  &c. 
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The  Jeff.  Thompson's  casements  were  over  three  feet  solid  oak,  locked  and 
interlocked;  her  head  solid  and  well  fastened  for  ramming.  After  what  she  (the 
Totten)  has  accomplished  under  snch  unfavorable  circumstances,  what  can  she 
not  do  with  a  fair  chancel 

In  the  above  report  you  will  find  eight  wrecks  of  steamers,  63  breaks  or 
snags  under  water,  and  137  dry  snags  that  are  ^w  obstructions  or  dangers  to 
navigation  between  this  place  and  the  junction  of  the  Ohio  and  Mississippi 
rivers.  Truly  a  formidable  array ;  but  when  this  river  has  fallen  six  or  seven 
feet  more,  the  number  of  snags  and  breaks  will  be  more  than  doubled. 

Those  caving  in  banks,  with  heavy  timber,  is  the  principal  cause  of  snags  ; 
the  heavy  roots  of  trees  are  a  sufficient  anchor  to  hold  until  the  tree  becomes 
firmly  bedded.     But  I  fear  to  trespass,  and  will  dose.  *  I  arrived  here  at  six 

f.  m.,  and  leave  at  daylight  in  the  morning  for  Helena,  Arkansas,  consequently 
have  had  but  very  little  time  to  write  up  the  above  report. 
I  shall  take  notes  on  my  trip  to  Helena  and  return,  and  if  they  would  be  of 
any  service  to  you,  would  be  pleased  to  send  them. 

Your  learning  and  experience  forbid  my  making  suggestions  until  called  for. 
I  have  had  some  experience  in  snagging,  (as  we  called  it  on  the  old  boats,)  and 
do  not  hesitate  to  offer  my  services  to  you  in  any  capacity. 

I  will  be  absent  some  eight  or  ten  days  on  this  trip,  and  on  my  return,  with 
your  permission,  will  write  again. 

I  have  the  honor  to  be,  very  respectftilly,  your  obedient  servant, 

JOHN  S.  TENNYSON, 

St,  Louu  and  New  Orleaiu  Pilot, 
Colonel  John  N.  Macomb, 

Corps  of  Engineers  U.  S,  A.,  Cincinnati,  Ohio, 

A  true  copy : 

J.  N.  MACOMB, 
Colonel  Engineer/,  Brevet  Colonel  U,  S  A, 


List  of  steamers  sunk  in  the  Mississippi  river  between  St,  Louis,  Missouri,  and 
*  Cairo,  Illinois, 

*Be11e  Memphis,  by  ice,  foot  of  Ann  street,  St  Lonis,  Mo. 
*White  Cloud,  struck  wreck,  foot  of  Ann  street,  St.  Louis,  Mo. 
•Governor  Sharkey,  overloaded,  foot  of  Ann  street,  St.  Louis,  Mo. 
Shepherdess,  struck  break,  Cahokia  bend. 

♦ ,  opposite  La  Pere  river. 

,  opposite  Jefferson  Barracks. 

Virffinia,  struck  break,  head  Carroll's  Island. 
Fisher,  struck  break,  foot  Carroll's  Island. 

* ,  opposite  Cave  hollow. 

Elvira,  struck  break,  foot  Widow  Beard's  island. 

,  at  Foster's. 

Tonaleuka,  struck  break,  foot  Widow  Beard's  island. 
Missouri,  burned,  above  Merrimac. 

,  above  Merrimac. 

,  at  Widow  Waters'. 

Windsor,  struck  break,  opposite  Sulphur  springs. 
Amazon,  struck  rocks,  opposite  Rattlesnake  springs. 

,  Harlow's. 

Bobert  Fulton,  rocks,  Flatin  rocks. 
Emma  Boyd,  break,  opposite  Tilly's. 
*Wm.  L.  Ewiug,  break,  opposite  Tilly's. 

• ,  break.    Wreck  ot  Ewing,  opposite  Tilly'i. 

Dunkirk,  break,  opposite  Rush  islana. 


Digitized  by  VjOOQIC 


388         BBPORT  OF  THE  8£CB£TART  OF  WAK. 

*         ■  ,  break,  opposite  Rush  island. 
West  Wind,  break,  opposite  Rnsh  Tow  bead. 

,  head  Fort  Charter's  island. 

Cambria,  break,  bead  Turkey  island. 
Corsair,  break,  foot  Turkey  island. 
Rienzi,  wreck  of  Corsair,  foot  of  Turkey  island. 
Yucatan,  wreck  of  Rienzi,  foot  Turkey  island. 
Atlanta,  break,  loot  Turkey  island. 
Rubicon,  break,  foot  Turkey  island. 
Sultan,  burned,  St.  Qeneviere. 
Omega,  break,  St.  Gh«neyieye. 

,  bead  St.  Genevieve  island. 

Wyacondia,  break,  St.  Grenevieve  bend. 
Xeander,  break,  head  Kaskaskia  island. 
J.  M.  Convers,  ice.  Ferry  island. 
Columbus,  old  age,  Saleve  island. 
Kaugatuck,  brea!K  at  Saline,  St.  Mary's  landing. 
*Thos.  H.  Larkin,  burned,  Pratt's  bend. 
—     ■   ■  ■ ,  head  Hone  island. 
Vermillion,  rock,  above  Mary's  river. 
Anfflo-Saxon,  rock,  below  Mary's  river. 
Little  Franklin,  break,  Manscoe's  island. 
Defiance,  break,  at  liberty. 

,  foot  Liberty  island. 

Tennessee  Valley,  break,  big  Eddy. 
Glasgow,  collision.  Devil's  Sack-bone. 

,  rocks,  at  Wilkinson's. 

^Honduras,  break,  Kelly's  landing. 

,  break,  opposite  Kelly's  landing. 

Duke  of  Orleans,  burnt,  foot  Lacour's  island.* 

Maid  of  Orleans,  break,  head  Hat  island. 

General  Jessup,  wreck  United  States,  head  Hat  island. 

United  States,  break,  bead  Hat  island. 

New  York,  break,  head  Hat  island. 

Hamlet,  break,  head  Hat  island. 

Manona,  break,  head  Hat  island. 

New  York,  break,  head  Hat  island. 

Jas.  E.  Woodruff,  break,  head  Hat  island. 

,  head  Fountain  bluff. 

,  opposite  Kount's  landing. 

,  head  Tower  island. 

Meridian,  break,  opposite  Upper  Mouth  Muddy. 

,  opposite  Upper  Mouth  Muddy. 

Georgetown,  break,  below  Upper  Mouth  Muddy. 
Walk-in- tbe-Water,  old  age,  Sheffield. 
Gondolier,  collision,  Preston. 

•  Loyune, ,  Crawford. 

1  Hanging  Dog  rock. 

*01ive,  snag.  Devil's  Tea-table. 

* ,  snag.  Devil's  Tea-table. 

Wiota,  break,  Sablett's. 
Missouri  Belle,  break,  Bainbridge. 

,  break,  Bainbridge. 

'Chester,  break,  Bainbridge. 
'General  Pike,  Wreck  Chester,  Bainbridge 
Key  West,  break.  Key  West  Point. 
'Union,  break,  opposite  Sheppard's. 
Swiftsnre  No.  3,  Dreak,  opposite  Sheppard's. 
Kate  Kinney,  break,  Kinney  points 

,  above  head  Devil's  island. 

Fort  Pitt,  break,  around  Devil's  island. 

Jas.  Montgomery,  break.  Devil's  island. 

John  Swasey,  wreck  Montgomery,  Devil's  island. 

*Bell  Golding,  break.  Devil's  island. 

Lasalle,  break,  foot  Devil's  island. 

Jas.  Robb,  supposed  rocks,  foot  Devil's  island. 

. ,  Old  Cape. 

India,  powder,  Cape  College. 

Talisman,  collision,  foot  Cape  Girardeau  bend. 

,  foot  Cape  Girardeau  bend. 
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J.  M.  White,  rocks.  Grand  ehain. 
Homer,  rocks,  Grand  chMn« 
Wm.  Parish,  rocks,  Graud  chain. 
John  Hancock,  rocks.  Grand  chain. 
•Panl  Jones,  rocks.  Grand  chain. 
Alhambra,  rocks,  Beaver  dam. 
Boanoke,  rocks,  Beaver  dam. 
A.  M.  Phillips,  break,  Doolan's  slough 

,  break,  Doolan's  slough. 

New  Orleans,  break,  foot  Bamam's  island. 
Aunt  Lettj,  break,  foot  Bumam's  island. 
Paragon,  break,  Illinois  side  Goose  island. 
,  break,  Illinois  side  Goose  island. 

,  break,  Illinois  side  Goose  island. 

,  break,  Illinois  side  Goose  island. 

J.  P.  Tweed,  break,  Blinois  side  Goose  island. 
Mentor,  break.  Mentor  point. 
•Felix  Grundy,  foot  Goose  island. 
*Rowena,  break,  Buffalo  island. 
*— — ,  break,  BujSalo  island. 

,  break,  Hucker*s  bend. 

,  break,  Hucker*s  bend. 

,  ice.  Widow  Brooks's. 

,  ice.  Widow  Brooks's. 

Saladin,  break,  head  Dog-tooth  bend. 

* ,  head  Dog-tooth  island. 

Orient,  break,  in  Dog-tooth  bend. 

Narragansett,  break,  foot  Dog-tooth  bend. 

Manhattan,  break,  foot  Dog-tooth  bend. 

Swatara,  collision,  head  Missouri  Sister. 

Sam  Lay,  break,  Illinois  Sister. 

Boston,  ice,  foot  Able*s  towhead. 

Eliza,  snag,  Elisa  Point. 

Mound  City,  want  of  caulking,  opposite  Eliza  Point. 

Daniel  Pollard, ,  Eliza  Point. 

*— ,  Bird's  tow-bead. 

Ben.  Lewis,  explosion,  junction  Ohio  and  Mississippi  rivers. 
Grand  Tower,  Cement  rocks,  junction  Ohio  and  Mississippi  rivers* 
Glendy  Burke,  Cement  rocks,  junction  Ohio  and  Mississippi  rivers. 
Chancellor,  Cement  rocks,  junction  Ohio  and  Mississippi  rivers. 

The  above  list  is  made  from  memory ;  tbe  names  of  some  of  the  boats  are 
anknown  or  forgotten,  left  blank.    Those  marked  *  are  obstructions  to  naviga- 
tion.    Break  is  a  hidden  obstruction,  stumps,  logs,  &c.,  und^  water. 
I  have  a  full  list,  bat  it  is  not  with  me  at  present. 
Very  respectfully,  your  obedient  servant, 

JOHN  S.  TENNYSON, 

Si,  Louis  and  New  Orleans  Pilot, 

A  true  copy : 

J.  N.  MACOMB, 
Colonel  Engineers t  Brevet  Colonel  U.  S.  A. 


APPENDIX  H. 

Office  of  Wbstbrn  River  Improvements, 

Cincinnati,  Ohio,  February  28,  186T. 
General  :  I  beg  leave  to  submit  herewith  the  report  of  my  chief  assistant. 
Brevet  Major  C.  W .  Howell,  in  relation  to  the  removal  of  wrecks  in  western 
rivers,  which  was  alluded  to  in  my  letter  of  21st  instant  as  la  the  course  of 
preparation. 

It  will  be  seen  by  this  report  that  a  suitable  boat  can  probably  be  purchased 
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for  about  $20,000,  and  fitted  for  the  service  for  about  $5,000,  in  addition  to 
which  would  be  the  cost  of  a  diving-bell,  or  submarine  armor.  The  ^npow- 
der  for  this  service  could,  doubtless,  be  furnished  from  the  public  supplies  now 
on  hand. 

Instead  of  using  Beardsley's  exploding  apparatus,  I  should  prefer  to  avail 
myself  of  the  benefit  of  the  recent  researches  which,  I  understand,  have  been 
made  by  Brevet  Major  King,  of  the  corps  of  engineers. 

Believing  it  to  be  of  the  utmost  importance  that  the  chief  wrecks  named  in 
the  report  should  be  removed  as  soon  as  possible,  I  would  respectfully  request 
to  be  authorized  to  apply  the  requisite  funds  from  the  appropriation  for  the 
^'  improvement  of  the  Mississippi,  Missouri,  Arkansas,  and  Ohio  rivers,"  for 
carrying  out  the  project  now  submitted. 

I  remain,  very  respectfully,  your  most  obedient  servant, 

J.  N.  MACOMB, 
Lieutenant  Colonel  Engineer^t  Brevet  Colonel  U,  S,  A> 
Brevet  Major  General  A.  A.  Humphreys, 

Brigadier  General  and  Chief  of  Engineerst 

Washington,  D.  C. 


Office  Western  River  Improvements, 

February  28,  1867. 
Report  of  Brevet  Major  C.  W.  Howell,  captain  engineers,  upon  the  removal 
of  wrecks  in  the  Mississippi  river,  &c.,  approved,  with  the  slight  modifications 
named  in  the  accompanying  letter  of  this  date,  with  which  this  report  is  now 
respectfully  submitted  to  the  Chief  of  Engineers. 

J.  N.  MACOMB. 
Lieutenant  Colonel  Engineers,  Brevet  Colonel  U,  S.  A. 


Office  Western  River  Improvements, 

Cincinnati^  Ohio,  February  28,  1867. 

Colonel  :  In  obedience  to  your  orders  of  the  21st  instant,  I  have  the  honor 
to  make  the  following  report,  viz.,  first,  as  to  the  number  and  location  of  wrecks 
in  the  Mississippi  river ;  second,  the  manner  in  which  it  is  proposed  to  remove 
them;  third,  the  boats  and  tackle  necessary;  fourth,  the  comparative  cost  and 
advantages  of  chartering  and  of  buying  a  steamboat : 

First.  Accompanying  this  report  1  send  a  list  of  wrecks,  for  which  I  am  in- 
debted to  Mr.  A.  G.  Hiner,  a  welLknown  river  pilot.  Although  the  list  is  in- 
complete, there  is  enough  shown  to  make  the  importance  and  extent  of  the  work 
appear. 

Second.  To  remove  the  wrecks,  it  is  proposed  either  to  charter  or  buy  a  steam- 
boat and  furnish  it  with  torpedoes  and  electrical  machine  for  blowing  up  the 
obstructions,  so  that,  either  by  lifting  with  powerful  cranes  or  by  pulling,  they 
may  be  removed  piece  by  piece. 

Third.  The  torpedoes  will  be  simply  tin  cans  of  gunpowder;  the  exploding 
apparatus,  Beardsley's ;  the  cranes  worked  by  steam  ;  also  a  double-geared  cap- 
stan forward  and  a  hand  capstan  aft ;  diving-bell  and  armor.  The  boat  should 
be  of  light  draught,  strongly  built,  with  powerful  engines  and  large  wheel.  For 
particulars  of  machinery  I  will  refer  you  to  the  report  of  Mr.  Pierce,  submitted 
herewith. 

Fourth.  I  have  been  unable  to  find  a  boat  suitable  for  this  service  that  can 
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be  chartered,  and  I  do  not  think  it  would  be  advisable  to  make  farther  efforts 
in  that  direction,  for  the  following  reasons  : 

1st.  The  insurance  on  a  boat  licenced  to  carry  gunpowder  will  be  very  heavy, 
and,  as  the  owner  will  insist  upon  insurance,  the  expense  must  be  added  to  the 
charter. 

2d.  I  know  of  no  boat  on  the  river  properly  arranged  for  this  service.  There 
must  be  a  clear  deck  in  front  of  the  chimneys,  and  the  hull  forward  roust  be 
strengthened  by  strong  timber  bulkheads.  The  first  will  necessitate  the  cut- 
ting away  the  forward  cabin  of  the  boats  here  in  use,  and  the  second  will  fill 
up  the  forward  hold  so  as  to  render  it  almost  useless  for  freight. 

3d.  A  wrecking  boat  will  be  needed  for  the  next  five  years,  and  will  in  that 
time  pay  for  itself  several  times  over;  that  is,  if  we  are  to  judge  from  the  aver- 
age charters  paid  here  during  the  war. 

Accompanying  this  report  you  will  find  a  list  of  steamboats  now  offered  for 
sale ;  also  a  general  description  of  each  boat.  I  have  informed  myself  as  well 
as  possible  about  each,  and  would  recommend  the  side-wheel  boat  Commodore 
as  the  one  best  suited  for  the  service.  The  report  of  Mr.  Pierce  will  give  you 
her  description  in  detail. 

I  have  examined  the  ferry-boats  in  use  here,  and  find  them  in  very  bad  con- 
dition. They  are  not  calculated  to  run  against  a  stiff  current,  and  are  deficient 
in  power.     I  would  recommend  them  as  worthless  for  our  use. 

1  have  the  honor  to  be,  colonel,  very  respectfully,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  Engineers^  Brevet  Major  U,  S,  A. 

Brevet  Colonel  J.  N.  Macomb, 

Corps  of  Engineers,  Colonel  U.  S.  A. 


List  of  boats  offered  for  sale. 

Price. 

Commodore,  side- wheel,  (see  report  of  C.  E.  Pierce,)  about $20,000 

Bertha,  stem-wheel ;  3  boilers,  24  feet  by  36  i  nches ;  15-inch  cylinders, 

5-foot  stroke;  length,  165  feet ;  beam,  32  feet;  about 15,000 

Argosy,  stern-wheel ;  3  boilers ;  16-inch  cylinders,  5-foot  stroke;  length, 

165  feet  .^ 20,000 

Nymph,  stern -wheel;  10-inch  cylinders;  length,  149  feet;    not  ser- 
viceable         6,500 

Delaware,  stern-wheel,   at   Pittsburgh,  (not  first  class;)    dimensions 
about  same  as  Bertha 10,000 

Charleston,   stern- wheel,   at   Memphis,    (not  first-class;)   dimensions 
about  same  as  Delaware 14,000 

List  of  wrecks  between  St,  Louis  and  Vicksburg. 

Belle  Memphis  lies  between  St.  Louis  and  Carondelet. 

Hat  island,  opposite  Wittenberg,  a  number  of  old  wrecks  not  now  in  the 
channel,  but  may  be,  on  account  of  channel  shifting. 

Montgomery  Hes  in  the  channeji  near  Devil's  island ;  room  enough  for  boats 
passing. 

Paul  Jones  lies  in  Grand  chain,  between  Thebes  and  Commerce,  Missouri. 

Gk)ose  island,  one  wreck ;  not  now  in  the  channel ;   was  formerly. 

B.  M.  Runyon,  James  White,  and  Fred  Tron,  island  No.  10.  These  wrecks 
lie  between  New  Madison  and  Point  Pleasant.  The  Fred  Tron  and  James 
White  are  considered  dangerous. 

Sunnyside  lies  at  island  No.  16 ;  not  a  channel  obstruction. 
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Ben  Sticknej  lies  between  islands  No.  20  and  No.  21,  near  the  shore. 

H.  D.  Newcomb,  near  Hale's  point,  Tennessee ;  not  an  obstmetion. 

Old  wreck  at  Plum  point,  in  the  channel. 

Niagara  and  Empress  lie  at  island  No.  34;  also  one  old  wreck.  These* 
however,  do  not  now  obstruct  the  channel,  but  may  on  account  of  shifting. 

Rebel  gunboat  Jeff.  Thompson  lies  between  Memphis  and  island  No,  46, 
in  the  channel. 

Gitj  of  Memphis  in  the  channel  near  island  No.  52. 

Di  Vernon  lies  near  island  No.  69. 

Wrecks  near  Columbia,  Aricansas,  not  now  in  the  it^aj. 

Wreck  near  island  No.  103,  not  dangerous. 


Office  Western  Riveb  Improvements, 

Cincinnati,  Ohio,  February  28,  1867. 

Colonel:  In  accordance  with  your  orders  dated  February  25,  1867, 1  have 
the  honor  to  state  that  I  proceeded  to  Carrollton,  Kentucky,  and  made  a 
thorough  examination  of  the  side-wheel  steamer  Commodore,  the  result  of 
which  IS  as  follows : 

Extreme  length  on  deck,  175  feet;  depth  of  hold,  four  feet  six  inches ;  breadth 
of  beam,  twenty-eight  feet ;  one  capstan,  worked  bv  hand ;  tonnage,  348  tons ; 
full-length  cabin,  with  twenty-eight  state-rooms  and  office. 

Machinery, — Three  double-flued  boilers,  tweuty-two  feet  long,  thirty-eight 
inches  in  diameter.  Cylinders  nineteen  inches  in  diameter,  stroke  six  feet. 
One  doctor  engine  and  pumping  apparatus  complete.  Diameter  of  wheels  twen- 
ty-seven feet 

Draught  of  water, — Forward,,  sixteen  inches  ;  midships,  twenty-two  inches  ; 
aft,  nineteen  inches. 

Condition  of  hull. — ^The  timbers  are  Scinch  by  5-inch  oak,  sound  and  in  good 
order,  the  planking  is  good  and  well  fastened,  the  deck  beams  all  sound  and 
well  put  in,  deck  plank  sound  and  in  good  condition,  the  cabin  and  upper  works 
are  au  in  good  order  and  well  painted,  steering  apparatus  in  perfect  order.  She 
is  between  two  and  three  years  old,  and  appears  to  be  in  perfect  running  order ; 
machinery  in  good  repair  and  works  well. 

In  the  event  of  the  purchase  of  the  above  steamer,  I  would  suggest  the  follow- 
ing alterations  and  additions  :  To  get  necessary  room  to  work  advantageously 
forward,  the  boiler  and  burricane  decks  should  be  cut  off  forward  of  the  chim- 
neys. Two  bulkheads  should  be  added  fore  and  aft,  and  hull  should  also  be 
sheathed  nearly  one-half  its  length  inside,  for  the  purpose  of  supporting  the 
strain  that  may  occur  In  the  use  of  cranes.  Two  cranes  and  one  diving-bell, 
and  all  necessary  machinery  for  use  of  same.  One  steam  capstan  should  also 
be  added  forward,  and  the  hand  capstan  now  on  the  boat  be  placed  aft. 

Five  thousand  dollars  will  be  the  approximate  cost  of  the  above  repairs  and 
additions. 

Bespectftdly  submitted : 

CHARLES  E.  PEIBCE,  Ateutant. 

Colonel  J.  N.  Macomb, 

United  States  Engineers, 


Schedule  qf  approximate  cost  of  working  a  torecking  boat  per  month. 

WAGES. 

One  pilot $250 

One  mate  and  2d  mate 230 

One  steam-engineer  and  2d  engineer 225 
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One  carpenter $100 

Two  diving-bell  men 300 

Two  firemen 100 

Twelve  laborers,  $40  each 480 

One  cook  and  assiBtants 125 

One  cabin  boy .  .* 25 

$1,835 

One  blacksmith 100 

Total  wages 1 ,  935 

Fuel 750 

Oils,  &c 50 

2,735 
Stores 265 

Total  working  expenses 3, 000 

Bespectfdlly  submitted: 

CHARLES  E.  PEIRGE,   Aisutant. 


H2. 

ENOfiVBBR  DbPARTMBNT, 

Washington,  April  17,  1867. 

Sir:  I  respectfnllj  transmit  herewith  a  copy  of  a  letter  from  Oolonel  J.  N. 
Macomb,  corps  of  engineers,  with  schedules  of  bids  received  for  building 
doable-hulled  snag-boats  for  the  western  rivers. 

Separate  proposals  were  submitted  as  follows : 

For  hulls  and  attachments. 

For  joiner  work  and  cabins. 

For  boilers,  engines,  and  machinery. 

For  painting  and  glazing. 

For  tackle,  blocks,  and  cordage. 

The  lowest  bidders  for  hulls  and  attachments  are  : 
William  Jones,  of  New  Albany,  Indiana,  for  one  hull,  &c.,  at. . . .  $24,  000  00 
Marine  Railway  and  Dock  Company  of  Cincinnati,  Ohio,  for  two 

hulls,  &;c,  each  at 24,  400  00 

The  lowest  bidders  for  joiner  work  and  cabins  are  : 

Vance  &  Armstrong,  Madison,  Indiana,  for  one  boat,  at 7, 500,  00 

Morton  &  Stratzman,  Cincinnati,  Ohi6,  for  one  boat,  at 7, 500  00 

HilU  Hewett  &  Co.,  of  New  Albany,  Indiana,  for  one  boat,  at..       7, 500  00 

The  lowest  bidders  for  boilers,  engines,  and  machinery  are : 

Dennis  Long,  of  Louisville,  Kentucky,  for  one  boat,  at 26,  500  00 

0.  T.  Dumont,  of  Cincinnati,  Ohio,  for  one  boat,  at 28,  500  00 

Neal  Manufacturing  Company,  of  Madison,  Indiana,  for  one  boat,  at    28,  500  00 

The  lowest  bidders  for  tackle-blocks  and  cordage  are  : 
J.  J.  Hair,  of  Louisville,  Kentucky,  for  blocks,  spars,  &c.,  each       1,  471  00 

For  hemp  rope,  &c.,  per  pound 23 

Deacon  &  Depere,  of  New  Albany,  Indiana,  for  tiller  rope,  per 

pound 60 

I  recommend  that  the  contracts  be  awarded  to  the  above,  on  the  requisite 
Mcurity  being  furnished. 
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The  lowest  bidders  for  painting  and  glazing  are  : 
Riggs  &  Murray,  Cincinnati,  Ohio,  who  propose  for  three  boats  $4, 500  00 
I  recommend  that  their  bid  be  accepted,  provided  they  will  do  the  work  for 
one  boat  at  New  Albany  or  Louisville,  and  furnish  the  required  security,  &c 
If  they  will  not  do  the  work  at  New  Albany  or  Louisville,  then  the  next 
lowest  bidders  for  one  boat  are  Hill,  Hewett  &  Co.,  of  New  Albany,  Indiana, 
who  propose  at  $2,043,  to  whom  the  contract  may  be  awarded. 

It  will  be  observed  that  Colonel  Macomb,  in  view  of  difficulties  which  he 
suggests,  recommends  that  all  the  bids  be  rejected ;  but  as  this,  in  the  opinion  of 
this  department,  would  not  be  in  accordance  with  die  provisions  of  the  law,  his 
recommendations  are  not  concurred  in. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig,  Gen,  and  Chief  of  Engineers,  Maj.  Gen.  VoU, 
Hon.  E.  M.  Stanton, 

Secretary  of  War, 

May  6, 1867. 
Report  of  Chief  of  Engineers  approved. 

E.  M,  STANTON, 

Secretary  of  War, 


Office  op  Western  River  Improvements, 

Cincinnati,  OhiOf  April  6,  1867. 

General  :  I  herewith  transmit  abstracts  of  the  bids  received,  under  the  fol- 
lowing heads,  for  the  construction  of  snag  boats  : 

Hulls  and  attachments;  joiner  work  and  cabins;  boilers,  engines,  and  ma- 
chinery ;  painting  and  glazing ;  tackle,  blocks  and  cordage. 

On  examining  the  bids  it  will  be  found  that  they  come  from  the  following 
named  places,  viz :  Cincinnati,  Ohio ;  Madison,  Indiana ;  Jeffersonville,  Indiana ; 
Louisville,  Kentucky ;  and  New  Albany,  Indiana ;  and  that  whilst  the  lowest 
bid  for  hulls  and  attachments  is  in  New  Albanv.  Indiana,  the  lowest  bid  for 
machinery  is  in  Louisville,  Kentucky ;  the  lowest  bid  for  cabins  and  joiner  work 
is  in  Madison,  Indiana ;  and  the  lowest  bid  for  painting  is  in  Cincinnati,  Ohio. 
I  find,  on  inquiry  of  several  of  the  parties  making  bids,  that  their  expectation  is 
to  do  the  work  at  their  own  places  of  residence  or  of  business,  so  that  if  I  have 
the  hulls  bnilt  at  New  Albany  I  must  bring  them  up  the  river  to  Louisville  to 
be  fitted  with  machinery,  and  thence  up  to  Madison,  Indiana,  for  cabins,  and 
thence  to  Cincinnati  to  be  painted.  This  would  certainly  lead  to  great  delay 
and  trouble,  and  to  expense  which  no  bidder  has  included  or  considered  in  his 
bid  ;  and  yet  the  law  requires  the  work  to  be  given  to  the  lowest  responsible 
bidder.  Now  if  *'  responsibility  "  means  money  responsibility,  to  be  determined 
by  the  bonds  which  the  bidders  offer  as  security,  all  would  seem  to  be  on  a  par, 
for  in  all  cases  the  bondsmen  are  vouched  for  by  the  proper  government  offi- 
cials ;  but  if  I  understand  this  business  it  is  not  bonds  or  money  responsibility 
that  is  wanted  in  this  case  so  much  as  good  mechanical  work,  for  which  the  gov- 
ernment will  pay  to  the  parties  doing  the  work  in  cash,  (reserving  the  usnal 
percentage,)  at  reasonably  short  intervals,  upon  proper  inspections,  estimates, 
and  reports,  as  may   be  agreed  upon  when  the  contracts  shall  be  drawn  up. 

I  observe  that  the  instructions  of  the  department  require  me  to  "  reserve  the 
right  of  rejecting  anv  and  all  bids,"  and  I  will  therefore  recommend  that  all  the 
bids  be  rejected,  and  that  we  establish  by  the  aid  of  these  bids,  and  by  what  we 
know  of  the  value  of  the  work  required  to  be  done,  a  price  for  a  snag-boat  com- 
pletely finished,  as  our  specifications  call  for,  and  then  offer  the  boats  to  be 
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built  and  finished  at  such  established  price,  as  follows :  One  to  the  mechanics 
at  Louisville,  Kentucky,  and  Jefferson ville,  Indiana,  and  two  to  those  of  Cin- 
cinnati, Ohio,  and  that  the  offers  be  confined  to  such  bidders  as  have  the  repu- 
tation of  doing  the  best  work  in  their  several  branches  of  business. 

I  believe  that,  by  this  plan,  the  community  will  be  satisfied,  and  that  the  gov- 
ernment will  get  the  best  result  and  in  the  shortest  possible  time,  as  the  rival- 
ship  existing  among  the  several  different  localities  above  named  will  naturally 
conduce  to  this  favorable  result. 

I  remain,  very  respexstfnlly,  your  obedient  servant, 

J.  N.  MACOMB, 
Lieutenant  Colonel  Engineers,  Bvt.  Col,  U.  S.  A. 

Brigadier  General  A.  A.  Humphreys, 

Maj.  Gen,Vols,,Chief  of  Engineers  jU,  S.Army,  Washington,  D.  G. 


APPENDIX  I. 


Annual  report  of  W.  Milnor  Roberts,  superintending  engineer  Okie  river  im- 
provement, made  to  Major  General  A,  A.  Humphreys,  Chief  of  Engineers 
United  States  army,  for  the  year  ending  June  30,  1867. 

Gbnbral  :  In  obedience  to  instructions  contained  in  the  circular  of  the  engi- 
neer department,  No.  11,  dated  January  10,  1867,  I  respectfully  present  the 
following  annual  report  upon  the  surveys  and  works  under  my  charge  as  super- 
intending engineer  of  the  Ohio  river  improvement. 

My  appointment  to  this  duty  is  dated  August  3,  1866.  After  making  the 
necessary  preliminary  arrangements,  in  accordance  with  the  written  instructions 
from  the  department,  dated  September  5, 1866, 1  chartered  the  steamer  Green- 
back, Captain  John  Rodgers,  and  taking  with  me  Captain  George  W.  Rowley, 
consulting  pilot,  and  Thomas  P.  Roberts,  assistant  en^neer,  made  a  preliminary 
examination  of  the  entire  length  of  the  river,  as  described  in  my  report  dated 
December  25,  1866. 

I  also  made  a  preliminary  special  report  dated  September  25,  1866,  recom- 
mending the  construction  of  riprap  dams  at  the  following  points  on  the  river, 
upon  all  of  which  work  had  formerly  been  done  under  the  direction  of  Captain 
Sanders,  between  the  years  1837  and  1844.  Upon  all  of  these  work  has  been 
in  progress  during  the  present  year,  and  it  is  expected  that  they  will  be  com- 
pleted on  or  before  December  1,  1867. 

The  distances  of  these  works  below  Pittsburg  and  names  of  places  are  shown 
in  the  annexed  table : 

WORKS  UNDBR  CONSTRUCTION. 

White's  ripple,  11  miles  below  Pittsburg. 
Logtown  bar,  18  miles  below  Pittsburg. 
Twin  island,  85  miles  below  Pittsburg. 
Oaptina  island,  107  miles  below  Pittsburg. 
Fish  Creek  island,  112  miles  below  Pittsburg. 
Petticoat  bar,  146^  miles  below  Pittsburg.  . 
Muskingum  island,  174  miles  below  Pittsburg. 
Blennerhassett's  island,  185  miles  below  Pittsburg. 
Buffington  island,  214  miles  below  Pittsburg. 

SURVBY  OP  THB  OHIO  RIVER. 

The  fall  of  1866  proved  to  be  very  unfavorable  for  surveys  on  the  river, 
owing  to  a  succession  of  freshets  keeping  the  river  from  falling  to  a  low  stage. 
No  engineering  party  was  organized  that  season. 
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In  accordance  with  instractions  of  the  engineer  department,  I  organised  two 
BQrveying  parties,  which  were  placed  on  their  respective  sorvey  boats  on  the 
25th  of  Jane  last ;  one  party  under  the  direction  of  Sigismnnd  Low,  esq., 
assistant  United  States  civil  engineer,  to  survey  the  river  from  near  GallipoHs 
to  Cincinnati,  about  200  miles ;  and  the  other  under  Alonzo  Livermore,  esq., 
assistant  United  States  civil  engineer,  to  survey  between  Cincinnati  and  Louis- 
ville, about  145  miles.  Upon  completing  which  sections,  if  the  season  admits 
of  it,  they  are  to  proceed  with  the  surveys  between  Louisville  and  Cairo,  about 
400  miles,  or  as  far  down  as  they  can  before  the  severe  weather  sets  in. 

Each  party  consists  of  one  assistant  in  charge,  one  transitman,  one  leveller, 
two  rodmen,  two  flagmen,  two  chainmen,  two  axemen,  and  two  boatmen,  with 
such  occasional  help  as  might  be  found  needful ;  each  party  having  a  floating 
boat  to  live  in. 

Mr.  Livermore  accepted  the  appointment  on  this  river  with  the  understanding 
that  in  case  the  work  of  improving  the  Des  Moines  rapids  of  the  Mississippi 
river  should  be  put  under  contract  he  would  take  a  position  there  as  a  civil 
engineer  on  the  engineering  staff  of  Major  General  J.  H.  Wilson.  Accordingly 
he  left  the  Ohio  river  survey  at  the  close  of  Jaly,  to  go  to  his  present  post  at 
Keokuk.  The  survey  of  that  part  of  the  river  has  since  been  under  the  charge 
of  James  E.  Day,  esq.,  assistant  United  States  civil  engineer,  a  competent  gentk- 
man  of  much  experience,  who  had  formerly  been  associated  with  me  in  engineer- 
ing for  a  number  of  years. 

The  object  of  these  surveys  is  to  gather  the  necessary  detailed  inlbrmatioa 
respecting  the  pools,  ripples,  shoals,  islands,  &c.,  below  the  termination  of  the 
old  surveys  made  by  Captain  Sanders  and  Mr.  Fuller,  which  ended,  (so  far 
as  our  charts  show,)  in  1844,  271  miles  below  Pittsburg  ;  and  to  obtain  reliable 
maps  and  charts  of  the  same.  These  will  be  useful  hereafter  when  examining 
ana  discussing  the  different  plans  for  the  improvement  of  the  navigation  of  the 
Ohio,  and  should  always  be  preserved  as  valuable  records  of  the  present  aspect 
of  the  stream. 

On  the  12th  of  September,  instant,  the  survey  of  Mr,  Low's  party  had  ad- 
vanced 126  miles,  leaving  about  73  miles  only  to  reach  Cincinnati? 

At  the  same  date  the  survey  of  Mr.  Day's  party  had  advanced  120  miles  below 
Cincinnati,  leaving  only  about  20  miles  to  reach  Louisville. 

It  may  bein.place  to  refer  here  to  the  fact  that  the  surveys  now  being  made 
by  General  Weitzel,  at  Louisville,  &c,  with  a  view  to  a  proposed  canal  around 
the  falls,  will  probably  render  it  unnecessary  for  my  parties  to  spend  much  time 
at  that  particular  point  this  season. 

General  WeitzePs  surveys,  added  to  those  formerly  made  bv  the  government, 
will  be  likely  to  present  all  the  engineering  information  needful  in  connection 
with  the  falls,  with  the  old  canal,  with  the  new  one  partly  built  on  the  Louis- 
ville side,  and  with  the  projected  canal  on  the  Indiana  side. 

The  present  surveys  along  the  Ohio  river  being  but  partially  completed,  and 
still  in  active  progress,  the  data  obtained  is,  of  course,  not  yet  in  shape  for  a 
complete  report,  and  cannot  be  until  after  the  close  of  the  season. 

At  some  of  the  ripples,  at  the  time  the  surveying  parties  passed,  the  water 
was  rather  high  for  careful  investigation  and  soundings  for  snowing  the  bars, 
low- water  channels,  rate  of  currents,  &o.  These  can  be  obtained  at  a  more  fa- 
vorable period  hereafter,  either  this  fall  or  next  season. 

The  maps  of  the  river  between  the  end  of  the  old  survey,  271  miles  below 
Pittsburg  and  Louisville,  will,  however,  be  ready  for  the  department  not  long 
after  the  respective  parties  conclude  their  field  duties.  They  are  upon  the  same 
scale  as  those  on  the  upper  part  of  the  river,  1,000  feet  to  an  inch. 

Until  the  survey  is  completed,  at  least  as  far  as  Louisville,  showing  the 
upper  Ohio,  it  would  be  premature  and  unsatis&ctory  to  enter  upon  a  minute 
description  of  part  of  the  details  eliminated. 
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Hj  report  of  December,  1866,  published  in  the  appendix  to  the  report  of  the 
Ohief  of  EngineerB  United  States  armj,  contains  a  general  description  of  the 
river,  with  apnroximate  distances,  &c  These  assnme^  distances  will  be,  of 
course,  somewhat  modified  bj  the  surveys,  and  will  be  correctly  given  hiveaiter 
from  the  actual  measurements.  But  the  main  features  of  the  river  will  be  found 
as  described  in  that  report,  to  which  the  department  is  respectfully  referred. 

At  the  end  of  the  fiscal  year  ending  June  30,  1867,  the  surveying  parties 
had  ouly  been  organized  six  days,  namely,  at  the  date  of  June  25,  so  that  the 
expenditures  under  the  particular  head  of  "  surveys"  of  the  river  will  come  in 
the  statement  of  the  fiscal  year  ending  June  30,  1868. 

The  expenditures  for'*  preliminary  examinations  and  surveys"  made  during 
the  autumn  of  1866,  in  September  and  October,  and  up  to  the  30th  of  June, 
1867,  amounted  to  $6,677  82. 

The  total  amount  expended  on  preliminary  examinations  and  surveys,  up  to 
the  3l8t  of  August,  1867,  is  $11,955  38. 

I  estimate  that  the  cost  of  the  necessary  examinations  and  surveys  of  the 
Ohio  river,  from  the  beginning  of  September,  1866,  (upon  the  plan  adopted,)  to 
the  end  of  the  fiscal  year,  ending  June  30,  1868,  will  be  $22,000.  Of  which 
there  were  expended,  charged  to  that  fund,  during  the  fiscal  year  ending  June 
30,  l2$67,  $6,677  82.  Leaving  to  be  expended  during  the  fiscal  year  ending 
June  30,  1868,  $15,322  18. 

During  the  season  of  1868,  after  June  30th,  I  think  it  would  be  advisable  to 
have  a  small  appropriation  applicable  to  this  fund,  say  $10,000. 

WORKS  ON  THB  BIVBR. 

At  the  time  that  contracts  were  made,  owing  to  the  stage  of  the  river,  the 
quantities  of  stone  necessary  to  complete  them  could  not  be  ascertained  with 
accuracy.  Quantities  were  therefore  assumed  less  than  the  probable  quantities 
that  might  be  finally  required.  In  the  construction  of  the  dams  it  was  after- 
wards found  that  the  additional  quantities  needed  to  perfect  them  were  so  con- 
siderable that  the  department  directed  me  to  advertise  for  new  proposals  for  the 
additional  stone,  which  was  accordingly  done. 

The  annexed  tabular  statement  exhibits  the  distances,  names  of  places,  con- 
tractors' names,  prices,  number  of  cubic  yards  of  stone  contracted  for,  and 
amount  of  the  original  contracts  made  in  1866 : 

Quantities,  pricey  Sfc.,  at  nine  riprap  dams. 


PlaMf. 


OontrMtonb 


n 
lit 


I 


u 

IS 

•Si 

119 

146* 

174 

185 

914 


White's  ripple 

Lo0owiib«r 

Twin  Island 

Oaptlna  Mand 

Fish  creek 

PeUlooatbar 

Mnskingam  Island 

BlennertiBSBett's  Island . 
BoAngton  island 


Swan  St,  Fenlon 

Booths  Lane 

If  anAiU  &  Kerr 

Ronth  iL  Lane 

do 

lOng.  Reinhart^Oo. 

CM.  Cole 

do 

J.J.  Power 


$1  75 
125 
1  13 
1  95 
\  25 
1  75 
1  10 
1  10 
175 


$135 

1  00 

1  47 

1  00 

1  00 

85 

55 

55 

1  20 


5,000 
5,000 
4,000 
3,000 
3,000 
3,000 
4,000 
5,000 
4,000 


Total  . 


$15,500 
11,250 
10^400 
6,750 
6,750 
7,800 
6,600 
8.250 
11,800 

85,100 
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It  is  not  probable  that  a  full  report  upon  the  sarreys  can  be  presented  this 
fall,  as  it  is  not  expected  that  they  will  reach  (Jairo  this  season,  but  a  report  upon 
them  as  far  as  they  shall  have  advanced  at  the  close  of  the  present  survejing 
season  will  soon  after  be  in  readiness. 

The  following  tabular  statement  exhibits  the  distances,  names  of  places,  con- 
tractors' names,  prices,  number  of  cubic  yards,  and  amount  of  contracts  for 
additional  stone  at  eight  riprap  dams. 

The  quantity  contracted  for  originally  at  Fish  Greek  island  being  sufficient, 
no  additional  stone  has  been  let : 

Additional  quantities,  price,  8fc.,  at  eight  riprap  dams. 


11 
ifi 

85 
107 
1461 
174 
185 
214 


Plaoet. 


Contnetora. 


White's  ripple  . 
Logtown  bar  . . 


Twin  island 

Gaptlna  island 

Petticofit  bar 

Musklagvm  island 

BlennerbusseU's  island.. 
Bnffington  island 


Total  , 


Swan  Sl  Feulon  . 
Ronth&Lane... 


Jamef  Kerr 

Ronth  Sc  Lane 

King,  Reinhart  k.  Tripp. . 
CM.  Cole 


.do- 


Charleg  Cable. 


1^ 

I' 


$L  50 


125 


1  13 
1  25 
1  75 
1  10 
1  10 
1  25 


1^ 
lit 

Is 


$1  00 

50 

1  00 

225 

1  37 

1  00 

85 

65 

75 

75 


I 


3,500 
1,800 
1.275 
1,000 
1,200 
1,000 
500 
4.875 
4,500 
5,200 


$8,750  00 
900  00 
2,868  75 
2,250  00 
3,000  00 
2,250  00 
1,300  00 
8,531  25 
8.325  00 

10,400  00 


48, 575  00 


Statement  showing  the  esti,nated  amount  of  work  done  on  the  dams  up  to  tlte 

end  of  July,  1667. 


11 

18 

84 
107 
112 
146^ 
174 
185 
214 


Placet. 


Wbite's  ripple 

Logtown  bar 

Twin  island 

Pish  creek 

Captina  island 

Petticoat  bar 

Muskingumis  land 

Blennerhassett's  island. . 
Bnffington  island 


Total, 


Contraeton. 


Swan  &Fenlon., 
Routh  Si,  Lane... 
ManftiU  St,  Kerr. . 
Ronth  Sl  Lane . . . 


.do. 


King,  Reinhart  &  Co. 

CM.  Cole 

do 

J.J.Power 


•^ii 


%\  75 
1  25 
1  13 
1  25 
1  25 
1  75 
1  10 
1  10 
1  75 


n 


OH  o 

•r  P.O 


$1  35 

1  00 

1  47 

1  00 

J  00 

85 

55 

55 

1  20 


•I 

a** 

(S 


5,000 
5.000 
4,000 
3,000 
3,000 
3.000 
4,000 
5,000 
4,000 


I 


< 


$15,500 
11.250 
10,400 
6,750 
6.750 
7,800 
6. 600 
8,250 
11,800 

85,100 
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Statement  showing  the  eetimaied  amount  of  work  done  on  the  dame  up  to  the 

end  9f  July^  1867 — ContiDucd. 


Plaoot. 


Contracton. 


a 


3 


i 


n 

8 


11 

18 
85 
107 

iia 

146» 
174 
185 
314 


Whtte't  lippla 

Logtown  bar 

TwinitlaDd 

Ffshereek 

Captina  island 

Petticoat  bar 

MaaklagumlKland 

Blennurbauett's  Ulaod. 
Baffinfton  island 


Swan  ft  Fenlon 

Roath  Sc  Lane 

ManftUI  ft  Kerr 

RoothftLane 

do 

King,  Relnhart  ft  Co. 

aM.Ooto 

do   

J.J.Power 


$13,707  00 
6, 108  75 
8,900  10 
9,790  00 
3,350  00 
6.867  00 
4,063  95 
6,831  00 
10.080  00 


$1,793  00 
5, 141  35 

1.499  90 
3.960  00 

4.500  00 
933  00 

3,536  05 
1,419  00 
1,720  00 


$1,370  70 
610  87 
890  00 
979  00 
335  00 
686  70 
406  30 
083  10 
1,006  00 


Total . 


61,597  80 


23,503  90 


6,150  76 


The  contracts  for  the  additional  stone  are  only  now  being  signed,  but  the 
parties,  as  it  happens,  are  either  the  original  contractors  or  others  who  operate 
in  harmony  with  them,  so  that  no  material  delay  has  taken  place  in  the  man- 
agement of  the  work,  and  I  think  that  all  of  them  will  be  completed  by  the 
contract  period,  (the  1st  of  December,  1867,)  unless  there  should  be  a  season 
of  much  nigh  water  this  fall  to  interfere,  which,  however,  is  not  anticipated. 

The  system  of  laying  out  and  superintending  the  works  with  a  small  engi- 
neering party,  having  the  use  of  a  light-draught  government  steamer,  is  believed  to 
be  more  advantageous  and  more  economical  than  the  old  plan  of  having  persons 
stationed  at  each  point.  The  greater  the  number  of  dams  that  may  be  going 
on  simultaneously,  the  better  and  more  economically  this  system  will  work. 

The  plan  of  measuring  the  stone  by  the  cubic  yard,  instead  of  by  the  ton,  is 
also  believed  to  be  an  improvement  upon  the  old  mode  of  measuring  by  the  ton 
or  the  draught  of  the  stone  boats. 

Some  of  the  dams  are  advanced  far  enough  to  show  a  marked  improvement 
on  the  depth  of  water  in  the  channels,  and  I  have  no  doubt  that  at  each  of  the 
works  under  contract  the  navigation  will  be  materially  benefited  by  their  com- 
pletion. We  may  not  at  the  first  efibrt  secure  exactly  the  best  results ;  some 
modifications  may  become  necessary  which  only  experience  can  regulate. 

Whitb's  Ripple,  (U  miles  below  Pittsburg.) 

It  is  expected  that  the  work  at  this  dam  will  be  finished  about  the  latter  part 
of  October,  1867.  Meanwhile  the  construction  of  the  main  longitudinal  dam 
has  added  about  one  foot  to  the  low-water  depth  in  the  channel  and  increased 
its  velocity  also.  The  precise  effect  altogether  upon  the  navigation  in  this 
vicinity  cannot  be  accurately  determined  until  after  we  have  had  opportunities 
of  examining  it  in  different  stages  of  the  water.  We  have  to  guard  against 
having  too  strong  a  current  running  obliquely  to  the  left  across  the  longitudinal 
dam  in  a  coaJ-boat  stage.  Possibly  it  may  hereafter  become  necessary  to  raise 
the  old  cross-dam  between  the  channel  and  the  left  shore  to  equalize  the  flow, 
but  it  is  not  proposed  to  do  anything  of  the  kind  at  present,  as  1  hope  that  a 
sufficient  flow  for  that  purpose  may  be  allowed  to  pass  down  to  the  left  of  the 
towhead  along  the  longitudinal  dam. 

LooTOWN  Bar,  (18  miles  below  Pittsburg.) 

The  dam  at  this  place,  running  from  the  left  shore  to  the  bar  and  ending 
obliquely  against  the  old  partly  built  dam,  is  about  finished. 
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That  part  of  the  old  dam  extending  from  the  bar  some  distance  obliqnelj 
np  stream,  pointing  towards  the  right  shore,  has  been  removed  and  put  into 
the  new  dam.  This  arrangement  leaves  a  clear,  straight,  and  wide  channel 
near  the  middle  of  the  river,  which,  it  is  believed,  will  be  a  permanent  im- 
provement of  the  navigation  in  low  water  and  in  coal-boat  stages. 

It  can  be  determined  hereafter  whether  any  additional  work  maj  be  neces- 
sary to  render  this  part  of  the  navigation  complete. 

Twin  Island,  (85  milea  below  Pittsburg.) 

Nearly  all  the  stone  required  for  the  dam  at  this  place  has  been  put  in ; 
the  main  dam  is  good  and  will  fulfil  its  purpose. 

At  the  foot  of  the  island  there  has  been  a  good  deal  of  washing  away,  leav- 
ingmnch  water  to  escape  to  the  left  of  the  centre  bar. 

There  ought  to  be  a  dam  put  in  here,  which  would  take  about  one  thousand 
cubic  yards,  and  would  improve  the  low-water  depth  materially.  The  neces- 
sity  for  this  has  only  recently  become  apparent. 

With  this  arrangement  the  navigation  at  this  place  will  be  very  much  im- 
proved. This  is  one  of  the  instances  where  everything  that  might  be  needed 
did  not  appear  in  the  beginning. 

Gaptina  Island,  (107  miles  below  Pittsburg.) 

The  contractors  expect  to  complete  this  dam  about  the  last  of  October.  The 
same  contractors  have  the  dam  at  Fish  creek  and  at  Logtown  bar,  and  their 
work  is  carried  on  from  the  same  quarry,  with  their  own  steamer.  There  is 
not  yet  sufficient  stone  in  this  dam  to  enable  me  to  refer  to  the  practical  effect 
of  this  improvement,  but  no  doubt  is  entertained  respecting  its  success. 

Fish  Orbbk  Island,  (112  miles  below  Pittsburg.) 

At  the  beginning  of  this  month  (September)  there  remained  only  about  eight 
hundred  and  fifty  cubic  yards  of  stone  to  be  put  in  to  complete  the  dam  at 
this  place.  It  will  be  finished  this  fall  in  gooa  season.  This  is  a  small  dam, 
of  about  three  thousand  cubic  yards  in  all. 

Thus  far  it  has  been  well  built,  and  it  will,  when  finished,  improve  the 
navigation  at  this  point  materially. 

Petticoat  Bar,  (146J  miles  below  Pittsburg.) 

The  dam  at  this  place  is  finished.  It  presents  a  fine  appearance,  and  is  in 
all  respects  complete.  Its  effect  is  good,  and  the  low-water  navigation  is 
somewhat  better  than  it  was. 

It  only  remains  to  see  how  this  dam,  as  well  as  the  other  dams  in  process  of 
construction,  will  stand  the  ice  freshets.  The  precise  action  of  ice  freshets 
cannot  be  determined  in  advance,  although  no  serious  injury  from  that  cause  k 
anticipated  at  this  place. 

Less  work  was  required  here  than  at  most  other  points,  and  the  advantage 
to  navigation  is  much  less  striking  than  m  some  of  the  other  cases.  It  has 
made  a  safer  navigation  at  a  tow-boat  stage. 

MosKiNGUM  Island,  (174  miles  below  Pittsburg) 

The  dam  at  this  place  is  well  advanced  and  progresshig  satis^M^rily.  It 
will  be  finished  by  the  first  of  December. 

It  is  probable  that  all  that  is  desired  at  this  point  can  be  obtained  with  fewer 
cubic  yards  of  stone  than  were  estimated  (in  all)  as  necessary,  and  as  a  rather 
larger  quantity  is  needed  than  was  estimated  to  be  necessary  at  Blennerhassett's 
Island  dam,  it  is  proposed  to  decrease  the  quantity  to  be  put  in  at  Muskingum 
and  izicreaie  the  quantity  at  Bknnerhaasett's. 
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The  same  contractor  has  hoth  jobs  at  the  same  price  per  cubic  yard,  and  he 
is  willing  to  transfer  the  stone  as  proposed,  so  that  it  will  be  the  same  to  the 
government. 

Blennbrhassett's  Island,  (185  miles  below  Pittsburg ) 

There  are  two  dams  at  this  place — one  at  the  head  of  the  island  and  one  at 
the  foot,  known  as  the  head  dam. 

There  has  been  some  trouble  at  the  upper  or  main  dam  by  the  sudden  break- 
ing away  of  sixty  feet  of  the  bar  at  the  head  of  the  island.  This  gap  was 
promptly  closed  by  Mr.  Cole,  the  energetic  contractor  in  charge. 

A  six  feet  freshet  in  August  washed  out  considerably  more  of  this  eand  and 
gravel  bar.  It  will  continue  to  need  attention  and  some  additional  stone  through 
another  season. 

The  construction  of  the  Blennerhassett  dam  has  had  the  effect  of  raising  the 
water  at  the  dam  more  than  three  feet  above  its  former  low  water  height,  and 
the  pressure  of  water  is  therefore  considerable. 

When  the  dams  at  the  head  and  foot  of  the  island  shall  have  been  completed 
and  in  use  for  a  time,  a  better  judgment  can  of  course  be  formed  as  to  their  full 
effect.  .1  have  no  doubt  that  they  will  greatly  improve  the  navigation  along 
that  part  of  the  river.  It  will  probably  require  somewhat  more  stone  (in  all) 
than  was  estimated  to  be  necessary,  partly  in  consequence  of  the  washing  out 
of  the  bar,  the  proper  remedy  for  which  is  to  fill  the  space  thus  washed  out  with 
stone. 

The  work  will,  it  is  expected,  be  finished  this  season  before  December. 

BuPFiNOTON  Island,  (214  miles  below  Pittsburg.) 

The  wdrks  at  this  place  are  in  a  forward  state,  and  will  be  completed  before 
December  next. 

At  least  half  of  the  flow  in  low  water  passes  down  the  narrow  chute  on  the 
Qhio  side  of  the  island,  and  navigation  hero  becomes  difficult  and  uncertain,  and 
finally  ceases  sooner  than  at  any  place  lower  down  the  river.  After  closing  tliis 
Ohio  chute,  it  is  necessary  to  build  up  the  long  wing  dam  on  the  Virginia  chute, 
(shown  on  the  chart,)  to  prevent  the  spread  of  the  water  out  of  the  channel. 

The  Ohio  chute  dam,  which  is  well  advanced,  is  now  turning  a  large  volume 
of  water,  but  a  considerable  washing  out  of  light  sand  and  gravel  in  the  gap, 
175  feet  long,  is  taking  place,  rendering  an  additional  quantity  of  stone  necessary. 
Although  these  works  will  be  completed  before  December,  another  freshet  season 
must  pass  before  we  can  determine  finally  whether  any  other  work  may  be 
necessary  at  this  important  point. 

It  is  believed  that  the  completion  of  the  present  plans  will  make  a  very 
material  improvement  of  the  navigation. 

While  the  low  water  navigation  will  be  improved  at  each  of  these  places,  the 
channels  generally  will  also  be  rendered  better  than  they  were  for  the  coal  boating, 
which,  as  explained  in  former  reports,  has  of  late  years  become  a  most  important 
interept  on  the  river,  and  should  always  be  kept  prominently  in  view,  in  con- 
sidering any  proposed  plans  for  the  improvement  of  the  Ohio  river. 

The  barge  system  is  on  the  increase  and  gradually  gaining  favor,  and  it  is 
highly  probable  that  for  freighting  coal,  iron,  and  heavy  mineral  and  agricultural 
products,  it  will  come  into  more  general  use,  not  only  on  the  Ohio,  but  on  the 
Mississippi. 

This  is  a  very  important  fact  in  the  business  of  the  Ohio  river — the  general 
substitution  of  fleets  of  barges  for  the  former  single  steamers,  or  the  plan  of 
floating  boxes.  It  is  reasonable  to  believe  that  after  a  while  a  large  proportion 
of  the  steamers  engaged  in  freighting  will  be  tow-boats,  running  in  connection 
with  barges.     Some  single  steamers  will  of  course  still  be  useful  in  carrying  on 
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the  local  passenger  and  freight  business  between  the  numerous  commercial  points 
along  the  river,  and  there  will  always  be  steamers  engaged  during  good  boating 
stages  in  the  long  vbyages  from  the  waters  of  the  Ohio  to  the  upper  MiBsissippi 
and  Missouri,  and  also  to  the  lower  Mississippi ;  but  the  bulk  of  the  freighting 
will  probably  be  ultimately  carried  on  by  means  of  barges  towed  by  steamers. 

Although  this  branch  of  the  subject  belongs  appropriately  to  another  report 
upon  which  I  am  now  engaged,  describing  the  several  plans  which  have  been 
proposed  for  the  radical  permanent  improvement  of  the  navigation  of  the  Ohio, 
it  is  also  deemed  proper  in  this  place  tuns  briefly  to  advert  to  it. 

One  object  is  to  show  clearly  that  there  is  nothing  now  in  progress  of  con- 
struction on  the  river  calculated  to  interfere  injuriously  with  the  barge  system 
of  boating,  and  wherever  the  navigation  is  good  for  fleets  of  barges,  it  is  good 
for  single  steamers. 

REMOVING  OBSTRUCTIONS  FROM  THE  RIVER. 

In  accordance  with  the  instructions  of  the  engineer  department,  I  advertised 
for  proposals  for  furnishing  a  light-draught  steamer,  with  crane  boat,  flats,  and  all 
necessary  tools  and  fixtures,  to  be  employed  by  the  day,  in  removing  obstructions 
from  the  river.  Captain  John  Rodgers,  of  the  steamer  Greenback,  was  awarded 
the  contract,  at  the  rate  of  eighty-eight  and  a  half  dollars  ($88  50)  per  day's 
work. 

Captain  John  Shouse,  of  Steubenville,  an  experienced,  intelligent  and  reliable 
Ohio  river  pilot,  was  appointed  inspector  for  this  special  service,  and  entered 
upon  the  duty  June  11,  1867. 

This  plan  for  removing  river  obstructions,  by  contract,  at  a  fixed  price  per 
day,  the  contractor  furnishing  vessels,  tools,  men,  &c.,  at  his  own  cost  and  risk, 
was  to  some  extent  experimental.  I  had  formed  the  opinion  that  such  work 
could  probably  be  done  under  this  arrangement  more  economically  and  satisfac- 
torily than  by  purchasing  vessels,  &c.,  and  employing  the  men  by  the  day  or 
month. 

A  regular  steam  snag-boat,  it  is  known,  is  very  costly  to  construct  and 
manage,  and  it  was  believed  that  a  light-draught  steamer,  with  a  strong  crane 
boat  and  a  couple  of  decked  flats,  would  accomplish  all  or  nearly  all  the  work  that 
could  be  done  by  the  more  expensive  snag-boat. 

Under  this  contract  plan,  as  under  any  other  plan  of  government  operations 
on  such  work,  much  depends  on  the  experience,  ability,  and  faithfulness  of  the 
persons  employed.  In  this  respect  we  have,  I  think,  been  fortunate  in  securing 
the  services  of  an  able,  energetic,  and  honest  man  for  contractor,  (Captain  John 
Rodgers,)  who  is  well  qualified  for  this  particular  duty,  and  in  the  appointment 
of  a  government  inspector,  (Captain  John  Shouse,)  in  charge  of  the  operations, 
who  is  the  right  man  in  the  right  place. 

The  experiment  of  removing  obstructions  on  this  plan  has  therefore  beeu  con- 
ducted under  very  favorable  auspices,  and  I  regard  it  as  a  success. 

The  contract  price,  as  already  stated,  is  eighty-eight  and  a  half  dollars  ($88  50) 
per  day,  and,  including  the  pay  of  the  inspector,  the  whole  cost  is  ninety-three 
and  a  half  dollars  ($93  50)  per  day,  oi;  for  a  full  month  of  26  working  days, 
twenty-four  hundred  and  thirty-one  dollars,  (62,431.) 

Allowing  that  in  a  favorable  season  this  sort  of  work  might  be  advantageously 
carried  on  between  April  and  November,  or  during  seven  months  of  actual  work, 
it  would  make  the  cost  for  the  season  seventeen  thousand  and  seventeen  dollars 
($17,017)  for  a  full  season  for  one  boat. 

So  far  as  we  can  now  tell,  judging  from  what  has  been  accomplished  daring 
about  three  months  in  the  removal  of  obstructions,  it  might  require  say  two 
more  steamers  another  favorable  season  to  clear  the  entire  river  between  Pitts- 
burg and  Cairo. 
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At  the  end  of  the  operations  there  would  be  no  steamers,  boats,  &c.,  on  hand 
to  be  disposed  of. 

If  two  more  such  steamers  were  employed  this  year,  and  three  should  be 
employed  next  year,  the  estimated  total  cost,  assuming  the  same  rate  per  steamer 
as  the  present  contract  price,  would  be  nearly  as  follows : 

Estimated  expense  of  one  boat,  &c.,  during  the  season  of  1867 . .  $14,  000  00 

Estimated  expense  of  two  others,  two  months,  say 9,  724  00 

Estimated  expense  of  three  boats  during  the  season  of  1868,  at 

$17,017  each 51,  051  00 

Total  from  the  beginning  in  1866 74,  775  00 


This  is  believed  to  be  a  liberal  estimate.  The  probability  is  that  it  may  cost 
something  less.  It  is  possible  that  competent  parties  might  undertake  the 
operations  during  the  ensuing  year,  at  a  somewhat  lower  rate,  as  there  seems  to 
be  a  downward  tendency  in  prices. 

When  it  is  recollected  that  these  obstructions  are  numerous,  many  of  them 
sunken  barges  and  wrecks,  exceedingly  difficult  of  removal,  the  total  estimated 
cost  appears  small  when  put  in  comparison  with  the  great  benefit  their  removal 
is  conferring  upon  the  river  commerce. 

According  to  my  report,  dated  October  31,  1S66,  we  had  noted  the  following, 
obstructions  in  the  Ohio  river : 

List  of  known  obstructiojis,  October  31,  1866. 


Kind  of  obstructions. 


Sna^s,  (places) 

Logs  and  loggy  places — 
Wrecks 

Sunken  boats,  barges,  4&c 


Upper  Ohio, 
Pittsburg 

to  Lonisville, 
615  miles. 


Lower  Ohio, 

Louisville 

to  Cairo,  400 

miles. 


75 
49 
28 
72 


15 
17 
18 
11 


Total, 
1,015  miles. 


90 
66 
46 
83 


It  was  remarked  in  connection  with  this  list,  that  in  some  places  several  snags 
or  trees  might  be  found  where  only  a  single  snag  is  mentioned  ;  and- at  points 
marked  "loggy  places'*  there  may  be  a  number  of  logs  to  be  taken  out;  and 
that  there  are  also  more  single  wrecks  and  sunken  boats  than  the  table  shows;, 
and  after  that  report  was  written  some  additional  obstructions  became  known, 
to  me. 

Having  become  satisfied  that  there  is  not  probably  any  more  economical 
method  of  removing  these  obstructions  from  the  river,  1  had  the  honor  to  make 
a  communication  to  the  department,  dated  September  2,  recommending  that  pro- 
posals be  received  for  furnishing  two  additional  steamers,  crane-boats,  &c.,  for 
employment  this  fall.  The  department,  at  the  date  of  September  4,  1867,  in- 
structed me  to  advertise  for  proposals  accordingly,  which  has  been  done.  The 
proposals  are  to  be  received  until  noon  of  the  21st  instant,  at  the  office  in  Pitts- 
burg, Pennsylvania.  From  the  nature  of  the  case,  perfectly  accurate  estimates 
of  the  total  cost  of  removing  all  the  obstructions  cannot  be  arrived  at  in  ad- 
vance ;  but  I  think  the  data  now  in  our  possession  are  sufficient  to  warrant  the 
assumption  that  the  entire  cost  will  not  be  likely  to  exceed  the  above  sum  of 
$74,775.  From  this  should  be  deducted  the  sum  of  $6, 1 40  75  already  paid  up 
to  the  end  of  August,  leaving  to  be  expended,  according  to  the  foregoing  esti- 
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mate  for  work  to  be  done  after  August  31,  1867,  the  sum  of  868,634  25.  Pos- 
eih\y  a  considerable  saving  may  be  eflfected  by  modifying  the  system  somewhat, 
BO  as  to  work  two  sets  of  crane-boats,  flats,  &c.,  under  the  management  of  one 
steamer  passing  from  one  sel  to  the  other,  keeping  the  two  sets  of  crane-boats 
always  within  a  few  miles  of  each  other. 

Under  instructions  from  the  department  dated  December  28,  1866,  I  have  a 
special  report  in  preparation  and  nearly  finished  upon  all  the  different  plans 
which  have  been  proposed  for  the  permanent  improvement  of  the  Ohio  river. 
It  embraces  the  reservoir  plan,  the  plan  of  dams,  mounds,  and  wide,  river  canal ; 
the  plan  of  locks,  dams,  and  the  plan  of  dams  with  patent  chutes  without  locks. 
Either  of  these  plans  will  necessarily  involve  the  expenditure  of  a  large  sum  of 
money,  as  the  report  will  show. 

This  special  report  might  have  been  finished  some  time  ago,  but  for  other 
imperative  calls  upon  my  time  and  attention,  which  could  not  be  deferred  with- 
out injury  to  the  public  service.  I  refer  to  it  here  partly  for  the  purpose  of 
mentioning  that  no  works  will  at  this  time  be  recommended  to  be  put  under 
contract  which  would  interfere  with  either  of  the  more  costly  plans  referred  to 
above.  I  may  add  that  the  longer  I  study  the  characteristics  of  the  Ohio  river, 
its  peculiar  regimen,  and  its  commerce,  in  connection  with  the  topographical  and 
faydrographical  features  of  the  country  through  which  it  flows,  and  of  the  region 
of  its  head  streams  on  the  Monongahela  and  Alleghany  rivers,  the  more  com- 
plicated and  difficult  the  problem  of  its  radical  improvement  becomes.  But  I 
will  not  in  this  place  enter  upon  the  discussion  which  belongs  to  the  other  report, 
and  which  would  be  merely  repetition. 

The  riprap  dams  now  in  progress,  and  the  others  which  are  recommended, 
the  excavation  of  parts  of  bars,  the  taking  away  of  some  rocks,  and  the  com- 
plete removal  of  the  numerous  other  river  obstructions,  are  works  deemed  to  be 
immediately  and  urgently  needed ;  and  yet  the  whole  of  this  character  of  im- 
provements on  the  entire  river  will  not  require  a  very  large  sum  of  money. 
The  direct  advantage  of  navigation  to  be  gained  will  be  far  more  than  commen- 
•flurate  witli  the  outlay ;  and  this  expenditure  ought  not  to  be  delayed  on  account 
of  other  and  grander  projected  or  proposed  improvements  which  may  follow. 

REFBRRIN«G  TO  PROPOSED  WORKS  ON  THB  RIVER  NOT  VET  UNDER  CONTRACT. 

It  hag  been  already  mentioned  that  there  are  a  number  of  places  on  the  river 
upon  which  it  is  proposed  to  offer  special  reports,  the  data  for  which  could  not 
be  prepared  in  detail  in  time  for  this  annual  report.  At  the  same  time  I  consider 
it  important  for  the  interest  of  western  river  commerce  that  provision  should  be 
made  by  reasonable  but  adequate  appropriations  for  the  continuation  of  the  pres- 
ent general  system,  which  is,  in  brief,  a  concentration  of  the  water  into  single 
•channels,  by  means  of  proper  wing  dams ;  the  excavation  of  portions  of  certain 
bars,  the  removal  of  some  rocks,  and  the  removal  of  numerous  obstructions,  con- 
sisting of  snags,  roots,  logs,  old  wrecks,  and  sunken  barges,  coal  boats,  steam- 
ers, &c. 

An  estimate  of  the  probable  cost  of  removing  the  obstructions,  and  which 
can  be  effected  during  the  season  of  1868,  has  been  given  in  this  report.  Also, 
an  estimate  of  the  amount  required  to  complete  the  river  contracts  now  in  progress 
between  Pittsburg  and  Buffington.  There  were  apportioned  to  the  Ohio  river 
{he  following  sums : 

By  the  act  passed  in  1 866,  to  be  applied  to  improvements,  &c JlOO,  000 

By  an  act  dated  March  2,  1867,  to  be  applied  to  improvements,  &c.     100,  000 
By  an  act  dated  June  23, 1866,  to  be  applied  to  removal  of  obstructions .       50,  000 
By  an  act  dated  June  23,  1866,  to  be  applied  to  examinations  and 
surveys 22,  000 

272,  000 
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If  no  more  contracts  were  to  be  made,  these  apportionments  of  the  appropria- 
tions would  not  be  exceeded  ;  but  it  is  presumed  that  the  government,  having 
resumed  the  care  of  the  Ohio  river  and  other  western  rivers,  intends  to  go  on 
with  such  proper  works  as  will  eventually  improve  their  navip^ation,  and  that 
f^irther  appropriations  will  be  made  for  the  improvement  of  the  Ohio  river. 

Without  enumerating  at  this  time  every  point  on  the  river  where  work  may, 
perhaps,  be  advantageously  put  under  contract  at  an  early  period,  I  will  refer, 
in  a  succinct  manner,  to  the  general  features  of  the  more  prominent  cases,  from 
a  consideration  of  which  the  department  can  form  a  judgment  as  to  the  propriety 
of  the  appropriatiitns  asked  for  the  Ohio  river. 

Description  of  places  wliere  work  is  required  on  the  Ohio  river  between  Pitts- 

hurg  and  Cairo* 

Glass  Holse  Ripple,  (2  miles  b^low  Pittsburg.) 

This  is  one  of  the  worst  places  on  the  river  in  low  water,  and  urgently  needs 
improvement,  by  a  dam  of  some  kind.  Within  a  few  days  my  special  report 
upon  this  place  will  be  forwarded  to  the  department 

MbubimaxN's  Ripplb,  ( 10^  miles  below  Pittsburg.) 

Dredging  is  advisable  for  the  purpose  of  straightening  the  channel  and  im- 
proving the  approach  to  White's  ripple.     Perhaps  half  an  acre  in  area. 

Deadman's  Ripple,  ( 14  miles  below  Pittsburg.) 

An  area  of  about  250  by  60  feet,  about  one-third  of  an  acre,  which  has 
washed  in,  should  be  dredged  away.  Also,  the  head  of  the  channel  may  be 
greatly  improved  by  a  considerable  amount  of  dredging. 

Beaver  Shoals,  ( 27  miles  below  Pittsburg.) 

Five  or  six  hundred  feet  of  old  boulder  dam,  about  ten  feet  wide,  two  feet 
deep,  should  be  taken  away  at  upper  end  and  put  across  from  left  shore  to  head 
of  dam,  a^d  the  left  chute  should  be  closed.  There  should  be  some  dredging 
of  heavy  gravel  and  boulders  at  the  foot  to  straighten  the  channel.  Some  rock 
excavation  will  probably  be  necessary. 

Raccoon  Shoals,  ( 29  miles  below  Pittsburg.) 

A  moderate  amount  of  dredging  hero  will  straighten  and  improve  the  channel, 
to  be  done  simultaneously  with  the  improvement  of  Beaver  shoals. 

Montgomery  Island,  (32  miles  below  Pittsburg.) 
Several  rocks  here  should  be  taken  out. 

Peiillis's  Island,  (35  miles  below  Pittsburg.) 
Several  rocks  here  should  be  taken  out. 

Georgetown  Island,  ( 38  miles  below  Pittsburg.) 

Rocks  here  are  dangerous  at  a  low  stage  of  water,  ten  or  twelve  in  number, 
each  requiring  one  or  two  blasts. 

Line  Island,  (  41J  miles  below  Pittsburg.) 

About  one  hundred  by  seventy  feet,  about  one-sixth  of  an  acre,  ought  to  be 
dredged  two  feet  deep. 
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Baker's  Island,  ( 49 J  miles  below  Pittsburg.) 

The  dam  here  leaks  badly ;  about  twenty-five  hundred  cubic  yards  of  stone 
will  perfect  this  work. 

Cluster's  Island,  (  52  miles  below  Pittsburg.) 

A  dam  was  planned  here  by  Captain  Sanders  in  1844.  To  build  it  properly 
will  require  five  or  six  thousand  cubic  yards  of  stone.  There  is  no  doubt  that 
the  concentration  of  the  water  by  a  dam  would  be  beneficial ;  but  I  am  not  yet 
prepared  to  recommend  a  definite  plan. 

Black's  Island,  ( 54  miles  below  Pittsburg.) 

There  is  an  old  unfinished  dam  here.  Fifteen  hundred  cubic  yards  of  stone 
will  probably  complete  it.    A  few  rocks  should  be  removed. 

Brown's  Island,  (  61f  miles  below  Pittsburg.) 

Gaps  in  the  old  curved  dam  waste  considerable  water ;  also  some  stone  needed 
on  the  Ohio  side.     About  eight  hundred  cubic  yards  in  all  will  probably  suffice. 

Ferry  Bar,  ( 66  miles  below  Pittsburg.) 

A  number  of  considerable  rocks  should  be  removed,  as  the  channel  is  narrow. 
Many  have  been  taken  away  through  private  enterprise. 

MiNuo  Island,  ( 70  miles  below  Pitlsburg.) 
There  is  an  old  unfinished  dam  here,  which  should  be  finished  to  improve 
the  low- water  navigation.     Not  heavy  work. 

Wells's  Bar,  ( — miles  below  Pittsburg.) 

Our  Captain  Rogers  removed  a  large  rock  from  here.  The  place  is  nearly  as 
shoal  as  the  Sisters.  All  the  water  runs  in  the  channel,  and  as  the  bottom  is 
hard  gravel,  it  is  probable  that  dredging  will  improve  it.  A  boat  lately  grounded 
here,  after  passing  the  Sisters  or  Twin  islands. 

Cox's  Bar,  (72  miles  below  Pittsburg.) 

This  place  can  be  improved  by  levelling  off  lumps  in  the  channel.  It  is  only 
troublesome  in  extremely  low  water. 

Beach  Bottom  Bar,  (77J  miles  below  Pittsburg.) 

The  old  unfinished  dam  at  this  place  should  be  completed.  It  will  require 
about  2,500  cubic  yards  of  stone. 

Burlington  Bar,  (86 J  miles  below  Pittsburg.) 

It  may  be  found  advisable  to  build  the  dam  planned  here  by  Captain  Sanders 
for  the  improvement  of  the  low- water  navigation.  The  water  is  not  deep.  It 
will  require  about  6,000  cubic  yards  of  stone. 

Wheellno  Island,  (90  miles  below  Pittsburg.) 

A  low- water  dam  at  the  head  is  needed  to  close  the  Ohio  chute,  say  1,500 
feet  long;  about  3,500  cubic  yards  of  stone. 

Bogg's  Island,  (92 J  miles  below  Pittsburg.) 

Some  clearing  away  of  boulders  necessary. 

McMahen's  Creek  Bar,  (94  miles  below  Pittsburg.) 

There  are  two  channels  here.  It  is  likely  that  the  channel  could  be  improved 
by  dredging.  If  dredging  is  done  along  the  river  it  might  be  tried  here.  Ulti- 
mately one  of  the  channels  may  be  shut  if  deemed  advisable. 
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FiBHLNG  Grbbk,  (127j-mile8  below  Pittsburg.) 

The  old  unfinished  dam  at  this  place  should  be  completed.  It  will  require 
about  3,000  cubic  yards  of  stone. 

Williamson's  Island,  (133  miles  below  Pittsburg.) 

The  old  unfinished  dam  at  this  place  should  be  completed.  It  will  require 
about  2,500  cubic  yards  of  stone. 

Whittbn's  Towhbad,  (134J  miles  below  Pittsburg.) 

The  old  dam  at  this  place  is  about  800  feet  longer  than  necessary.  During 
the  last  winter  (1 866-^67)  the  ice  carried  away  the  lower  portion,  and  pilots 
now  complain  that  it  gives  trouble.  It  certainly  ought  to  be  repaired.  About 
3i500  cubic  yards  of  new  stone,  in  addition  to  what  could  be  obtained  from  the 
upper  end  of  the  old  dam,  will  probably  suffice. 

Wells's  Island,  (138 J  miles  below  Pittsburg.) 

The  old  unfinished  dam  at  this  place  should  be  completed,  requiring  about 
3,500  cubic  yards  of  stone.     It  will  improve  the  low- water  navigation. 

Mill  Gbbek  Island,  (140^  miles  below  Pittsburg.) 

At  the  old  dam,  at  th6  island  end,  the  water  is  cutting  some.  This  should  be 
stopped  and  the  dam  completed.     It  will  need  about  1,200  cubic  yards  of  stone. 

Grand  Vibw  Island,  ^l^lj  d^J^^^  below  Pittsburg  ) 

About  one  thousand  cubic  yards  of  stone  can  be  advantageously  applied  here 
in  closing  gap  and  strengthening  the  old  dam. 

Thrbe  Brothers,  (158J  miles  below  Pittsburg.) 

This  place  can  be  improved  at  a  moderate  expense  by  dredging  Rowland's 
Race,  so  as  to  straighten  the  channel. 

Cabpentbr's  Bar,  (166  miles  below  Pittsburg.) 

A  dam  at  the  head  of  either  side  of  Marietta  island,  one  and  three-fourths 
miles  below,  will  doubtless  benefit  this  bad  place,  but  it  is  not  certain  that  it  would 
wholly  remedy  it.  If  a  dam  is  built  at  Carpenter's  bar,  it  will  require  aboui 
10,000  cubic  yards  of  stone.  It  is  one  of  the  worst  places.  Sand  settles  here 
in  some  years.  In  1859  it  was  worse  than  any  place  between  Wheeling  and 
Cincinnati. 

Maribtta  Island,  (167^  miles  below  Pittsburg.) 

A  special  report  is  to  be  made.  See  remarks  in  my  report  of  December  last. 
It  is  aifficult  to  decide  respecting  the  mode  of  removing  the  trouble  at  this  island 
in  consequence  of  the  peculiar  location  of  the  city  of  Marietta. 

Cole's  Island. 

The  foundation  of  the  old  dam  here  is  very  good.  If  raised  to  a  four-feet 
stage  it  will  benefit  medium  navigation,  which  is  important  at  this  place.  It 
will  require  about  3,000  cubic  yards  of  stone. 

Nbwburo  Bar,  (193  miles  below  Pittsburg.) 

There  is  some  cutting  by  the  water  at  the  island  end  of  the  old  dam  at  this 
place.  To  fill  the  gap  and  raise  and  finish  the  whole  dam  will  take  about  3,000 
cubic  yards  of  stone. 
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Brllville  Island,  (20.2  miles  below  Pittsburg.) 

This  is  a  loug  series  of  bars  and  dams,  extending  for  a  mile  and  a  half.  It 
may  take  about  4,000  cubic  yards  of  stone  in  all  to  improve  this  place  properly. 

Sand  Creek  Bar,  (219  miles  below  Pittsburg.) 

This  point  should  be  improved.  A  dam  seven  or  eight  hundred  feet  long,  of  a 
curved  shape,  through  shoal  .water,  should  be  built  so  as  to  close  the  left  chute. 
About  900  cubic  yards  of  stone  is  required. 

Goose  Island,  (227  miles  below  Pittsburg.) 

This  place  can  be  improved  by  shutting  one  channel.  If  either  is  closed  it 
must  be  the  right  side,  as  the  left  is  the  regular  tow-boat  channel.  About  3,800 
cubic  yards  of  stone  will  answer  for  this  purpose. 

Letart's  Island,  (232  miles  below  Pittsbui^.) 

A  valuable  low-water  improvement  will  be  to  finish  the  dam,  to  close  up  the 
Virginia  chute,  requiring  about  3,000  cubic  yards  of  stone. 

Eight  Mile  Island,  (255  miles  below  Pittsburg.) 

Requires  only  a  low-water  improvement — a  dam  to  contract  the  spreading 
water,  GOO  feet  long  over  shoal  water;  about  1,200  cubic  yards  of  stone. 

Raccoon  Island,  (273  miles  below  Pittsbtfrg.) 

The  channel  is  very  crooked  and  needs  a  landmark,  say  two  posts  twenty- 
five  feet  high,  with  white  boards,  for  the  present,  until  some  trees  grow  up. 
Perhaps  a  little  work  in  channel. 

Green  Bottom  Ripple,  (289J  miles  below  Pittsburg.) 

The  channel  here  is  crooked,  with  a  hard  bottom.  Dredging,  if  practicable, 
may  benefit  this  place.  The  channel  would  be  materially  improved  if  straight- 
ened. 

GuYANDOTTE  Bar,  (302i  miles  below  Pittsburg.) 

The  river  is  very  wide  here,  and  shoal  all  over.  One  or  two  long,  low  wing 
dams  will  materially  improve  this  place,  say  about  1,200  cubic  yards  of  stone. 

Burlington  or  Twelve  Pole  Bar,  (312  miles  below  Pittsburg.) 

There  are  two  chutes  here  at  low  water.  The  left  chute  should  be  closed  with 
a  curved  dam  built  low  and  flat.     About  4,000  cubic  yards  of  stone. 

PoAo's  Shallows,  (322J  miles  below  Pittsburg.) 

From  a  point  21  miles  above  Poag's  Shallows  to  Burk's  Point  25  miles  below, 
making  forty-six  miles  distance,  a  general  clearing  out  of  loose  rock  is  urgently 
needed.  Some  of  the  rocks  contain  ten  cubic  yards  each,  in  five  feet  water, 
requiring  blasting.  A  floating  crane  boat  and  flats  may  be  used  here  to  advan- 
tage. Some  of  this  sort  of  work  was  done  in  1844  by  Captain  Burch,  at  this 
place  and  Doyhan's  bar,  Guyandotto  and  Sandy  Shallows. 

Brush  Creek  Island,  (381  miles  below  Pittsburg.) 

There  are  three,  channels  here  at  low  water,  consequently  the  water  spreads. 
There  is  an  old  partly  built  wing  dam,  thrown  out  from  the  Virginia  side  some 
distapce  above,  which  has  nearly  disappeared  in  the  lapse  of  time.  It  has  been 
proposed  to  make  this  up  and  then  to  throw  in  another  wing  dam  to  the  head  of 
the  island,  or  else  to  extend  a  wing  dam  down  from  the  old  one.  It  may  take 
about  />,500  cubic  yards  of  stone  to  make  it  complete. 
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Manchester  Island,  (391  miles  below  Pittsburg.) 

It  is  probable  that  a  number  of  euuken  boats  at  this  place  hold  the  sand  and 
obstruct  the  navigation.  Their  removal  will  materially  improve  it.  Until  they 
are  removed  and  the  effect  observed,  I  would  not  recommend  the  commencement 
of  any  dam  here.  Before  these  boats  were  sunk  the  Manchester  channel  was 
much  better  than  it  is  now. 

Charleston  Bar. 

There  is  shoal  water  at  the  foot,  close  to  Kentucky  side,  which  is  the  channel 
only  in  extreme  low  water.  Half  the  water  wastes  here  in  ordinary  low  stages. 
It  can  be  closed  by  a  dam  with  about  4,500  cubic  yards  of  stone. 

Foot  op  Augusta  Bar,  (426  miles  below  Pittsburg.) 

There  is  a  low,  changeable,  gravel  shoal  here.  The  navigation  is  bad  for 
about  ten  miles  below.  It  is  probable  that  if  the  river  is  thoroughly  cleared  of 
rubbish,  a  better  channel  might  maintain  itself  without  aid  from  dams.  Only 
future  experience  can  determine  this  finally.  These  remarks  apply  as  far  down 
as  Big  Snag  bar,  which  is  about  ten  miles  below  Augusta  bar. 

Four  Mile  Creek  Bar,  (459^  miles  below  Pittsburg.) 

The  navigation  has  been  injured  here  by  the  accumulation  of  wrecks.  There 
are  two  channels.  One  of  them* might  be  closed,  making  an  improvement  similar 
to  that  at  Petticoat  bar.     It  would  take  about  4,000  cubic  yards  of  stone. 

Bosley's  or  Medoc's  Bar,  (488J  miles  below  Pittsburg.) 

There  are  two  channels  at  this  point,  which  are  alternatively  preferred.  A 
dam  may  yet  be  deemed  advisable ;  but  a  thorough  clearing  out  of  the  wrecks 
and  rubbish  should  first  be  attempted,  and  the  effect  noted. 

Rising  Svs  Bar,  (508  miles  below  Pittsburg.) 

This  is  a  difficult  place.  It  is  reported  this  year  (1867)  as  the  shoalest  spot 
between  Cincinnati  and  Louisville,  and  I  also  found  this  by  sounding.  There 
is  a  sort  of  backbone  across  the  channel  at  the  head.  Experienced  captains 
and  pilots,  who  have  been  many  years  in  the  Cincinnati  and  Louisville  trade, 
complained  to  me  that  this  place  has  been  greatly  injured  by  extensive  plough- 
ing on  the  large  fiat  bar  for  the  purpose  of  obtaining  paving  stones  for  Cincin- 
nati and  other  cities.  Persons  take  off  the  large  stones,  and  the  next  succeeding 
flood  sweeps  off  a  portion  of  the  loosened  bar.  (Further  reference  will  hereafter 
be  made  to  this  evil,  which  is  not  confined  to  this  one  place.)  It  occurred  to  me 
when  viewing  this  place  that  a  spur  dam  from  the  Indiana  shore,  and  a  long, 
oblique  wing  dam  from  the  Kentucky  shore  on  the  bar,  by  concentrating  the 
water,  would  materially  aid  navigation,  say  at  a  five  feet  stage.  Dredging 
also,  I  think,  can  be  advantageously  done  at  this  place,  it  might  require  ' 
10,000  cubic  yards  of  stone,  in  all,  for  this  place. 

Gunpowder  Creek  Bar,  (516  miles  below  Pittsburg.) 

This  is  likewise  a  bad  place  in  extreme  low  water.  There  are  two  channels 
here.*  The  Kentucky  channel  should  be  closed,  (if  Rising  Sun  bar  be  improved, 
aff  it  should  be.)  A  long,  low  dam,  requiring  about  8,500  cubic  yards  of  stone, 
would  probably  make  this  good. 

Warsaw  Bar,  (534  miles  below  Pittsburg.) 

A  broad  shoal.  The  water  could  be  concentrated  here  by  means  of  two 
wing  dams,  requiring  about  6,000  cubic  yards. 
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Grassy  Flat  Bar,  (595J  miles  below  Pittsburg.) 

Many  years  ago  Captain  Shreve  built  a  pile  dam  here  from  the  Kentucky 
shore.  A  new  dam  from  the  Indiana  shore  would  leave  the  middle  channel 
open,  and  effect  an  improvoment  of  the  navigation.  The  water  is  shoal,  but 
the  dam  would  be  long,  requiring  about  6,500  cubic  yards  of  stone. 

This  brings  us  to  Louisville,  at  the  falls  of  the  Ohio. 

End  of  Upper  Ohio. — Beginning  of  Lower  Ohio. — Falls  at  Louisville. 

Falls  of  the  Ohio,  Louisvillb,  (615  miles  below  Pittsburg.) 

The  total  fall  here,  at  extreme  low  water,  is  twenty-six  feet  in  three  miles. 
No  work  has  been  done  in  the  river  at  this  point  by  the  government  for  many 
years.  The  old  canal  and  locks,  and  the  new  partly  constructed  canal  and  locks, 
remain  about  as  described  in  my  report  of  December,  1866.  But  Congress  at 
its  second  session  last  spring  ordered  a  special  survey  of  the  falls,  with  a  view 
to  k  canal  improvement  on  the  Indiana  side,  and  the  department  assigned  the 
duty  of  making  the  necessary  surveys  and  report  to  Brevet  Major  General  G. 
Weitzel,  United  States  army,  who,  as  I  have  learned  from  himself,  has  been  for 
some  time  engaged  in  that  duty.  One  of  my  engineering  parties,  which  commenced 
at  Cincinnati,  has  about  reached  Louisville  with  our  survey  of  that  part  of  the 
Ohio  river ;  but  assuming  that  General  Weitzel's  surveys,  added  to  those  pre- 
viously made  by  the  government,  will  furnish  all  needed  information  at  that 
important  point,  I  have  instructed  Mr.  Day,  the  assistant  in  charge,  to  proceed 
without  unnecessary  delay  with  the  survey  of  the  river  below  Louisville. 

Portland  Bar.  (620  miles  below  Louisville.) 

The  channel  is  changeable  here.  It  crosses  from  Portland,  on  the  Kentucky 
side,  to  New  Albany,  on  the  Indiana  side.  At  this  crossing  there  are  two  chan- 
nels, which  are  never  both  good  at  the  same  time.  It  is  a  difficult  shoal  place. 
On  account  of  the  shifting  sand  it  is  doubtful  whether  ordinary  riprap  wing 
dams  would  avail  to  keep  a  regular  channel.  (I  am  not  yet  prepared  to  suggest 
any  precise  plan,  or  to  make  a  definitive  recommendation  respecting  work  at 
this  point,  or  at  any  place  between  Louisville  and  Cairo.) 

Flint  Island,  (707  miles  below  Pittsburg.) 
The  main  channel  is  generally  down  the  Kentucky  shore.    If  dams  should 
be  put  in,  they  would  be  quite  long.     Nothing  determined. 

Oil  Crbbk  Bar,  (711  miles  below  Pittsburg.) 

There  is  a  shifting  sand  channel,  which  often  gets  very  shoal. 

Holt's  Bar,  (721  miles  below  Pittsburg.) 

At  the  head  it  becomes  quite  shoal,  in  extreme  low  water.     Owing  to  the 
'  shifting  sands  it  is  difficult  to  decide  upon  the  plan  of  improvement. 

Puppy  Creek,  (776  miles  below  Pittsburg.) 

Troubled  with  shoals  in  low  water ;  there  is  a  hard  bottom  at  this  place. 
Possibly  riprap  dams  may  be  available  here. 

Yellow  Bank  Island,  (779^  miles  below  Pittsburg.) 

A  shoal,  crooked  place  at  low  water.  Dredging  here  would  temporarily 
straighten  the  channel. 

French  Island,  (792J  miles  below  Pittsburg.) 
This  is  a  very  bad  place.     It  ought  to  be  helped,  if  it  is  possible  at  any 
reasonable  cost.     It  should  be  improved  permanently.     A  large  amount  has 
been  expended  in  dams  in  years  past,  but  they  get  covered  or  swamped  in  the 
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river  sands,  the  channel  sometimes  making  directly  over  them.    No  definitive 
plan  yet  prepared.  ■ 

ScuFFLBTowN  Bar,  (801  miles  below  Pittsburg.) 
A  bad  place.     It  is  likely  that  if  the  old  dam  were  raised,  so  as  to  turn  more 
of  the  water,  it  woold'makc  an  improvement  of  the  navigation.     As  it  is  a  long 
dam,  it  would  require  about  5,000  cubic  yards  for  the  purpose. 

Thbee-Milb  Island,  (804  miles  below  Pittsburg.) 
This  place  in  late  years  has  not  been  as  bad  as  formerly.     The  shoal  usually 
exists  a  mile  below  the  dam  that  was  put  in  many  years  ago.     No  definite  plan 
has  yet  been  arranged  here. 

Henderson  Island,  (83(T  miles  below  Pittsburg.) 
This  is  a  difi&cult  shoal  place.  Doubtless  the  cause  of  some  of  these  sand 
shoals  is  the  sunken  logs  which  catch  and  hold  the  sand.  Our  consulting  pilot. 
Captain  Rowley,  is  of  opinion  that  elsewhere  in  the  lower  Ohio,  as  well  as  here, 
these  sunken  logs  have  greatly  tended  to  render  such  places  troublesome  to 
navigation.     Their  removal  will  probably  materially  benefit  navigation. 

Foot  op  Slim  Island,  (853  miles  below  Pittsburg.) 

In  my  report  of  last  December  it  was  remarked  that  this  place  is  shoal,  diffi- 
cult at  times,  and  might  be  improved. 

Shawneetown  Bah,  (879  miles  below  Pittsburg.) 

This  is  an  especially  bad  place,  partly  owing  to  the  great  width  of  the  river 
in  this  vicinity.  A  concentration  of  the  water  would  certainly  give  a  greater 
depth  for  navigation,  but  it  will  require  a  considerable  quantity  of  stone,  or  ex- 
tensive dams  of  some  kind,  to  be  effectual.  Limestone  rock  exists  in  the  neigh- 
borhood. It  has  not  yet  been  sufficiently  examined  to  decide  the  particular 
plan,  but  it  might  be  assumed,  approximately,  that  20,000  cubic  yards  of  stone, 
or  an  equivalent  cost,  would  make  a  much  better  navigation  at  this  point. 

Cincinnati  Bar,  (890  miles  below  Pittsburg.) 

A  changeable  place.  Latterly  it  seems  to  have  been  rather  better  than  it  was 
some  years  ago.     No  plan  for  its  improvement  has  yet  been  fixed  upon. 

Battery  Rock,  (897  miles  below  Pittsburg.) 

This  place  frequently  becomes  troublesome  in  low  water.  It  has  not  been 
reported  bad  during  the  present  season,  up  to  this  time,  (September  13.)' 

Trbadwater  Bar,  (900  miles  below  Pittsburg.) 

It  becomes  very  shoal  at  low  water,  but  this  part  of  the  river  has  not  been  at 
a  very  low  stage  this  season. 

Walker's  Bar,  (910  miles  below  Pittsburg.) 

This  bar  sometimes  gets  very  shoal,  and  it  has  been  reported  difiicult  this 
year,  although  the  river  has  not  been  at  its  lowest  stage  at  this  point. 

Big  Hdrricanb  Island,  (913  miles  below  Pittsburg.) 

This  is  a  shoal,  crooked,  and  difficult  place.  It  could  be  improved  by  closing 
the  right  side  with  a  dam.  It  should  only  be  improved  in  connection  with  an 
mprovement  of  Walker's  bar,  by  a  series  of  dams  across  sluices,  &c.,  for  three 
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and  a  half  miles.  The  extent  of  this  work,  even  should  it  be  deemed  advis- 
able, I  am  not  yet  prepared  to  slate.  There  are  several  wrecks  at  the  head  of 
Big  Hurricane  island,  which  must  be  taken  out.  Their  removal  will  improve 
the  navigation. 

Tryeb,  OB  Upper  Sistbr  Island,  (938  miles  below  Pittsbttrg.) 

A  few  loose  rocks  at  this  place  should  be  taken  out.  A  steamer  was  wrecked 
here  during  the  war.  Pilots,  in  trying  to  avoid  these  rocks,  sometimes  run 
aground. 

Second  Sister  Island,  (938J  miles  below  Pittsburg.) 
It  is  often  very  shoal,  and  may  be  improved.     No  plan  yet  devised. 

Cumberland  Island,  (051  miles  below  Pittsburg.) 

This  is  a  difficult  place.  The  dam,  to  be  effectual  here,  should  be  built  from 
the  head  of  Dog  island  to  the  head  of  Cumberland  island.  It  would  be  nearly 
a  mile  longer,  but  would  have  generally  a  harder  bottom,  and  would  hold  better 
than  the  old  dam,  constructed  many  years  ago.  At  the  foot  of  the  island,  dams 
like  the  dams  at  Petticoat  bar  might  be  required,  though  longer.  But  as  there 
is  less  current  in  this  place,  and  nearly  all  other  places  below  Louisville,  than 
there  is  on  the  Upper  Ohio,  lighter  dams  will  answer. 

Cottonwood  Bab,  (956  miles  below  Pittsburg.) 

This  is  sometimes  a  difficult  place.  When  the  other  shoals  of  the  Lower 
Ohio  are  improved,  an  improvement  at  this  place  may  be  devised. 

Towhead,  foot  op  Tennessee  Island,  (965J  miles  below  Pittsburg.) 

The  same  remarks  as  above  apply  here. 

Grand  Chain,  (990  miles  below  Pittsburg.) 

This  well-known  and  sometimes  very  troublesome  place  extends  for  about 
eight  miles.  The  difficulties  here  are  created  by  a  complication  of  causes,  con- 
sisting of  crooked  channels,  rocks,  sunken  logs,  wrecks,  and  the  absence  of 
proper  land-marks  and  lights.  I  have,  however,  deferred  my  special  report 
upon  this  important  locality  until  after  an  opportunity  for  a  critical  examination 
in  a  low  stage  of  water. 

Cache  Island,  (1,007  miles  below  Pittsburg.) 

Navigation  at  this  point  only  becomes  troublesome  when  the  Mississippi,  at 
Cairo,  is  very  low. 

This  completes  the  enumeration  of  all  the  most  prominent  points  on  the  Ohio 
requiring  the  immediate  attention  of  the  government.  There  are  a  number  of 
intermediate  minor  matters,  which  come  under  notice  as  we  progress  in  our  ope- 
rations, which  cannot  yet  be  satisfactorily  introduced  into  an  annual  report. 

From  the  foregoing  description  of  the  difficulties  in  the  way  of  a  perfect  nav- 
igation of  this  important  national  highway,  it  will  be  seen  that,  while  accuracy 
as  to  the  probable  actual  necessary  expenditure  at  particular  points  is  yet  unat- 
tainable, a  very  fair  general  approximate  estimate  may  be  made  of  the  probable 
cost  of  perfecting  such  works  as  are  likely  to  be  found  necessary  and  reasonably 
practicable,  and  which  can  be  eflfected  at  moderate  cost,  considering  the  great 
advantages  to  be  secured  to  commerce.  Without,  therefore,  having  adequate 
data  at  a  number  of  places  needing  improvement,  I  feel  warranted  in  offering  at 
this  time  an  approximate  estimate  of  the  probable  cost  of  completing  the  neces- 
sary improvements  of  the  navigation  upon  the  general  system  adopted.     Above 
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Louisville,  and  especially  above  Cincinnati,  a  nearer  approach  to  the  probable 
requirements  can  be  made  than  at  points  below,  owing  to  the  difference  in  the 
natural  regimen  of  the  river.  Below  Louisville,  on  the  Lower  Ohio,  the  ques- 
tion is  complicated  by  the  river  being  so  much  wider,  the  fall  and  current  so 
much  less,  and  by  the  formation  of  extensive  moving  sand  shoals,  the  perfect 
management  and  control  of  which  has  not  yet  been  attained. 

RIPRAP  DAMS,  AND  OTHBR  WORK. 

Although  I  must  await  the  result  of  the  surveys  now  in  progress  before 
reporting  all  the  details  of  the  various  points  that  seem  to  require  special  work 
for  the  improvement  of  the  low-water  navigation,  yet  an  approximate  estimate 
may  be  made  nearly  enough  to  enable  the  department  to  decide  upon  the  amount 
proper  to  be  appropriated  for  the  coming  year  in  this  connection.  I  am  now 
able  to  make  a  closer  approximate  estimate  than  could  be  made  in  September  of 
last  year  upon  the  works  then  recommended  to  be  put  under  contract,  at  which 
time  I  was  also  unaware  of  the  ri^d  character  of  the  act  of  Congress  respecting 
appropriations  in  connection  with  limitations  of  contracts.  I  was  chiefly  de- 
sirous at  that  time  that  the  government  should  not  advertise  for  more  stone  than 
might  be  ultimately  found  necessary  at  those  points  which  were  afterwards  put 
under  contract  between  Pittsburg  and  Buffington  island. 

Approximate  estimate  of  the  cost  of  completing  tlic  system  of  improvements  on 
the  Ohio  river,  on  the  general  plan  of  wing  dams,  with  occasional  dredging. 

1. — BETWEEN   PITTSBURG   AND   LOUISVILLE,  615   MILKS. 

From  Pittsburg  to— 

•Glass  House  ripple,  two  miles ^30, 000 

Horse-tail  ripple,  live  and  a  half  miles 500 

Head  of  Davis  island,  five  and  a  half  miles « 3,  000 

Duff's  ripple,  eight  and  a  half  miles 2,  000 

Merriman's  ripple,  ten  miles 1,  500 

Deadman's  ripple,  fourteen  miles 1,  500 

Beaver  shoals,  xwenty-seven  miles 20,  000 

Raccoon  shoals,  twenty -nine  miles 1,  000 

Montgomery  island,  thirty-two  miles 200 

Phillis  island,  thirty-five  miles 200 

Georgetown  island,  thirty-eight  miles 300 

Line  island,  forty-one  and  a  half  miles 800 

Baker's  island,  forty-nine  and  a  half  miles 6,  000 

Chester's  island,  fifty-two  miles 15,  000 

Black's  island,  fifty-four  miles 4,  000 

Brown's  island,  sixty-one  and  three- fourths  miles 2,  400 

Ferry  bar,  sixty-six  miles 500 

Well's  bar,  sixty-eight  miles 1,  000 

Mingo  island,  seventy  miles 6,  000 

Cox  bar,  seventy-two  miles 500 

Beach  Bottom  bar,  seventy-seven  and  a  half  miles 7,  000 

Burlington  bar,  eighty-^x  and  a  fourth  miles 15,  000 

Wheeling  island,  ninety  miles 10,  000 

Bogg's  island,  ninety-two  and  a  half  miles 400 

McMahan  creek  bar,  ninety-four  miles 9,  000 

Fishing  creek  bar,  one  hundred  and  twenty-seven  and  half  miles  8,  500 

*In  case  of  the  adoption  of  another  plan,  involving  a  dam  below  Bomott's  island,  the  cost 
would  be  $240,000. 
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From  Pittsburg  to— 7 

WilliaiuBOQ  island,  one  hundred  and  thirty-three  miles $7,  000 

Whitton's  towheads,  one  hundred  and  thirty yfour  and  half  miles  10,  6OO 

Wells's  isUnd,  one  hundred  and  thirty-eight  and  a  half  miles,  10,  000 

Will  Greek  island,  one  hundred  and  forty  and  a  half  miles 3, 500 

Grand  View  island,  one  hundred  and  forty-one  and  a  half  miles,  3,  000 
Three  Brothers,  one  hundred  and  fifty-eight  and  three-fourth 

miles 1, 500 

^Carpenter's  bar,  one  hundred  and  sixty-six  miles 25,  000 

f  Marietta  island,  one  hundred  and  sixty-seven  and  three-fourth 

miles 20, 000 

Cole's  island,  one  hundred  and  eighty  miles 7,  000 

Newburg  bar,  one  hundred  and  ninety-three  miles 7,  000 

Bellville  island,  two  hundred  and  two  miles 10,  000 

Grand  Creek  bar,  two  hundred  and  nineteen  miles 2,  500 

Goose  island,  two  hundred  and  twenty-seven  miles 9,  500 

Letart's  island,  two  hundred  and  thirty-two  miles 7,  500 

Eight  Mile  island,  two  hundred  and  fifty-five  miles 3, 000 

Raccoon  island,  two  hundred  and  seventy-three  miles 700 

Green  Bottom  ripple,  two  hundred .  and  eighty-nine  and  a  half 

miles 1,  000 

Guyandotte  bar,  three  hundred  and  two  and  a  half  miles 3,  500 

Burlington,  or  Twelve-pole  creek,  three  hundred  and  twelve 

miles 10,  000 

fPoag's  shallows,  three  hundred  and  twenty-two  and  a  half  miles,  17,  000 

Brush  Creek  island,  three  hundred  and  eighty-one  miles 14,  000 

Manchester  island,  three  hundred  and  ninety-one  miles 2,  000 

Charleston  bar,  four  hundred  and  eleven  miles 11,  000 

Foot  of  Augusta  bar,  four  hundred  and  twenty-six  miles 3,  000 

Four  Mile  creek,  four  hundred  and  fifty-nine  and  a  half  miles,  10,  000 

Bosley'e,  or  Mcdoc's  bar,  four  hundred  and  eighty-eight  miles,  8,  000 

Rising  Sun  bar,  five  hundred  and  eight  miles 25,  000 

Gunpowder  Creek  bar,  five  hundred  and  sixteen  miles 21,  000 

Warsaw  bar,  ^ve  hundred  and  thirty-four  miles 15,  000 

Grassy  Flat  bar,  ^ve  hundred  and  ninety-five  and  a  half-miles,  16,  000 
Jjouisville,  six  hundred  and  fifteen  miles. 


430.  000 
Add  ten  per  cent,  for  superintendence  and  contingencies 43,  000 

Total 473,000 

2.— BETWKEN    LOUISVILLE   AND   CAIRO,  400   MILES. 

From  Pittsburg  to— 

§  Portland  bar,  six  hundred  and  twenty  miles $10,  000 

Flint  island,  seven  hundred  and  seven  miles 15, 000 

II  Oil  creek,  seven  hundred  and  eleven  miles 12,  000 

Holt's  bar,  seven  hundred  and  twenty-one  miles 14*,  000 

Puppy  creek,  seven  hundred  and  seventy -eight  miles 15,  000 

*It  IS  not  certain  that  it  will  be  necessary  to  build  this  dam.  It  will  depend  upon  what 
may  be  done  at  Marietta  island.  .*'  *- 

t  It  is  believed  that  any  less  expenditure  at  this  point  would  be  ineffectual,  on  any  plan 
that  would  be  deemed  proper. 

t  This  applies  to  a  distance  of  fortj-six  miles  along  the  river. 

$  For  work  between  the  falls  and  New  Albany. 

II  Probably  the  construction  of  a  dam  here  might  reduce  the  work  at  Flint  island. 
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Prom  Pittsburg  to — 

Yellow  Bank  island,  seven  hundred  and  seventy-nine  and  a 

fourth  miles 812,000 

French  island,  seven  hundred  and  ninety-two  and  a  hdf  miles,  20, 000 

Scuffleton  bar,  eight  hundred  and  one  miles 15,  000 

•Three  Mile  island,  eight  hundred  and  four  miles 12,  000 

tHenderson  island  and  head  below,  eight  hundred  iind  thirty 

miles 10,  000 

'   Foot  of  Slim  island,  eight  hundred  and  fifty-three  miles 5,  000 

Shawneetown  bar,  eight  hundried  and  seventy-nine  miles. ...  50,  000 

Cincinnati  bar,  eight  hundred  and  ninety  miles 10,  000 

Battery  Rock,  eight  hundred  and  ninety-seven  miles 10,  000 

Treadwater  bar,  nine  hundred  miles 6,  000 

Walker's  bar,  nine  hundred  and  ten  miles 8,  000 

f  Big  Hurricane  island,  nine  hundred  and  thirteen  miles 15,  000 

Tryer's  island,  nine  hundred  and  thirty-eight  miles 2,  000 

Second  Sister  island,  nine  hundred  and  thirty-eight  and  a  half 

miles • 10,  000 

Cumberland  island,  nine  hundred  and  fifty-one  miles 20,  000 

Cottonwood  bar,  nine  hundred  and  fifty-six  miles 9,  000 

Towhead,  foot  of  Tennessee,  nine  hundred  and  sixty-five  and 

a  half  miles 20,  000 

Grand  Chain,  nine  hundred  and  ninety  miles 30, 000 

330,  000 
Add  ten  per  cent,  for  superintendence  and  contingencicB 33,  000 

Total ".....   363,  000 

RECAPITULATION. 

Estimated  amount  that  may  be  required  between  Pittsburg  and  Louis- 
ville, six  hundred  and  fifteen  miles $473,  000 

Between  Louisville  and  Cairo,  four  hundred  miles 363,  000 


836,  000 


The  sum  of  eight  hundred  and  thirty-six  thousand  dollars,  in  addition  to  the 
former  appropriations  applicable  to  the  improvement  of  the  Ohio  river,  which 
former  appropriation  may  be  considered  as  about  absorbed  by  present  contracts 
and  necessary  general  expenses,  will,  it  is  presumed,^  complete  the  work  on  the 
Ohio  river,  between  Pittsourg  and  Cairo,  a  distance  assumed  to  be  1,015  miles. 
All  of  the  work  can  probably  be  done  during  the  residue  of  the  fiscal  year  1S67, 
and  the  season  of  1868.  Contracts  cannot  be  made,  as  I  understand,  in  advance 
of  appropriations ;  I  would  therefore  respectfully  recommend  that  the  above  sum 
be  appropriated  in  such  a  manner  that  the  department  may  be  able  to  make 
contracts  without  being  ccmipelled  to  lose  any  of  the  favorable  parts  of  the  season. 
If  the  contracts  could  be  made  not  later  than  April,  1868,  and  a  favorable  sea- 
son should  follow,  the  whole  series  of  works  might  be  entirely  completed  before 
the  setting  in  of  winter  the  same  year,  and  in  many  of  them  time  for  the  fall 
navigation. 

*This  would  apply  to  work  that  may  have  to  bo  done  near  the  island,  and  for  a  mile  or 
more  below. 

tin  addition  to  remoyizig  numerous  sunken  logs,  &.C.,  it  is  possible  that  a  dam  may  b» 
made  available. 

t  This  is  intended  to  apply  to  dams  that  will  probably  be  found  necessary  between  Walk- 
er's bar  and  foot  of  Big  Hurricane  island. 
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A  special  report,  to  be  sbortl j  presented  to  the  department,  relating  to  several 
different  plans  for  the  improvement  of  Glass  House  Ripple,  two  miles  below 
Pittsburg,  will  show  upon  one  of  the  plans  proposed  a  considerably  larger  esti- 
mated cost  on  the  alternative  plan  than  is  included  in  the  foregoing.  It  is  re- 
ferred to  in  a  note  in  the  tabular  statement  of  estimated  amount  required. 

The  department  will  understand  that  I  do  not  profess  to  have  yet  arrived  at 
a  perfect  knowledge  of  the  Ohio  river,  or  all  its  requirements,  in  connection  even 
with  the  present  system  of  improvement ;  nevertlieless,  I  feel  confident  that  the 
benefits  to  be  immediately  secured  to  the  navigation  and  commercial  interests 
connected  with  the  river,  by  the  completion  of  the  proposed  works  will  be  very 
great,  considering  the  comparatively  small  sum  necessary  for  this  purpose.  It 
may  well  be  asked,  what  is  a  million  of  dollars  compared  with  the  advantages 
of  a  much  safer  river,  one  thousand  miles  in  length,  improved  so  far  as  to  have 
always  a  better  low-water  navigation,  lasting  through  a  longer  season  each  year, 
and  at  the  same  time  a  superior  navigation  to  the  old  river  in  medium  and  coal- 
boat  stages. 

Before  concluding,  it  may  not  be  improper  for  mo  to  refer  to  a  matter  which 
may  be  worthy  of  consideration.  Practical  diflSiculties,  as  tlie  department  is 
aware,  sometimes  arise  in  awarding  and  making  contracts  for  the  government, 
owing  to  the  peculiar  wording  of  the  acts  of  Congress  regulating  letting  of  public 
work.  The  intention  obviously  was  to  establish  guards  against  favoritism  in 
awarding  contracts,  and  so  secure  asr  far  as  possible  experts  for  doing  the  dif- 
ferent branches  of  work.  I  think,  however,  that  the  public  interests  could  be 
subserved  and  proper  security  still  retained  by  some  modification  of  the  present 
laws,  whereby  the  highest  officer  of  a  department  should  be  clothed  witn  some 
discretionary  authority  sufficient  to  prudent  an  unnecessary  division  into  separate 
contracts  of  pajrts  of  a  work  which  ought  properly  to  be  in  one  contract.  There 
has  been  comparatively  little  trouble  from  this  source,  as  yet,  on  this  improve- 
ment, owing  to  the  simple  character  of  th«  operations  hitherto  commenced.  But 
in  case  extensive  and  various  kinds  of  public  improvements  by  the  government 
should  continue,  it  may  be  important  to  adopt  the  best  and  most  effective  mode 
of  letting  and  awarding  contracts,  as  a  matter  of  real  economy  in  the  end,  and 
also  as  a  means  of  securing  the  best  class  of  contractors.  Probably  the  present 
laws  were  arranged  more  with  reference  to  army  contracts  than  to  works  of  in- 
ternal improvement. 

I  would  respectfully  state  that  all  the  (civil)  officers  engaged  in  making  the 
river  surveys,  and  in  superintending  the  operations  on  the  improvement  under 
my  charge,  have  conducted  themselves  in  the  most  satisfactory  manner.  It  is 
due  also  to  the  contractors  engaged  in  constructing  the  riprap  dams,  that  I 
should  bear  testimony  to  their  uniform  and  most  faithful  management, of  the 
works  undertaken  by  thom. 

I  would  take  occasion  to  mention  that  in  my  report  of  December  20',  1866, 
printed  in  the  "  Appendix  to  report  of  Chief  of  Engineers,  respecting  certain 
public  works/'  Ex.  Doc.  56,  part  2,  39th  Congress,  2d  session,  at  pages  321  and 
322,  there  is  an  error  in  the  neading  of  a  table  of  the  stages  of  water,  by  the 
transposing  of  "  Cincinnati"  and  "  Louisville,"  at  the  top  of  the  table. 

BespectfuUy  sub;nitted : 

W.  MILNOR  ROBERTS, 
Superintending  Engineer  Ohio  River  Improvement. 

Pittsburg,  Pa.,  September  14,  1867. 
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APPENDIX  K. 

ExoiNBBR  Office,  Harbor  Defences, 

Baltimore,  McL,  July  1,  1867. 

General:  In  obedience  to  circular  from  engineer  department,  dated  June 
10,  1867,  calling  for  information  on  certain  points  connected  with  the  work  for 
•*  river  and  harbor  improvements  "  under  my  charge,  viz.,  the  improvement  of 
the  Patapsco  below  Fort  McHenry,  and  of  the  Susquehanna  below  Havre  de 
Grace,  I  respectfully  report  as  follows : 

IMPROVEMENT  OF  PATAPSCO. 

Paragraph  1. — ^Thorough  and  elaborate  surveys  have  been  completed  of  all 
the  space  below  Fort  Carroll  covered  by  this  improvement,  and  the  result  has 
shown  conclusively  the  advisability  of  a  change  in  the  line  of  the  channel  from 
that  of  the  lower  part  of  the  old  dredged  route,  or  "Brewerton  channel."  The 
plan  adopted  is  to  dredge  a  channel  200  feet  wide  and  twenty-two  feet  deep  at 
mean  low  water,  following  the  line  of  the  Brewerton  channel  to  a  point  just  below 
Seven-foot  Knoll  light-house,  where  it  leaves  the  old  route  and  takes  a  nearly 
due  south  direction,  striking  the  deep  water  of  the  bay  near  foot  of  Gibson's 
island.  The  expenditures  under  this  plan  have  been  confined  to  repairs  of 
dredges,  scows,  and  tug. 

Paragraph  2. — ^The  estimated  amount  required  to  complete  this  improvement 
is  $250,000. 

Paragraph  3, — The  amount  to  be  profitably  expended  during  next  ensuing 
fiscal  year  is  $125,000. 

Paragraph  4. — ^The  work  is  located  in  the  collection  district  of  Baltimore. 

Paragraph  5. — ^Near  port  of  Baltimore,  extends  from  Lazaretto  light,  past 
Fort  Carroll  and  Seven  foot  Knoll  light,  and  below  Bodkin  Point  light. 

Paragraph  6. — The  amount  of  revenue  collected  during  last  fiscal  year  was 
$5,613,983. 

Paragraph  7.  The  whole  foreign  and  coastwise  trade  of  Baltimore,  including 
regular  lines  of  packets  to  Liverpool,  Bremen,  Hamburg,  the  West  India 
islands,  and  ports  on  the  coast  north  and  south. 

Paragraph  8. — Abitract  of  proposals  for  repairs  of  hulls  and  wood-work  of 
United  States  steam  dredges,  tug,  and  scows. 


Bids  received. 


MATERIALS. 

Select  white  oak  plank,  per  foot, 

board  measure 

Select  white  oak  timber,  per  cubic 

foot. 
Select  North  Carolina  timber,  per 

cnbicfoot. 
Select  North  Carolina  plank,  per 

foot,  board  raeasure 

Hand*  made  wrought  iron  spikes 
Machine-made  wr  t  iron  spikes . . 

Bolt  iroD,  per  pound 

Navy  pakam,  per  pound , 

North 'Carolina  pitch,  per  gallon 
Gas  tar,  per  gallon 

27  W ^Vol.  ii 


>3 

It 
5cQ 

^4 

Hog 

No.l. 

No.  2. 

No.  3. 

No.  4. 

$0  07 

iO  06 

|0  06 

$0  07 

pads     72 
dippers  60 
pads      54 
dippers  42 

48 

54 

60 

48 

54 

60 

05 

06 

06 

07 

13 

12 

11 

15 

12 

10 

U 

15 

07 

08 

07 

10 

13 

12 

12 

16 

35 

40 

30 

50 

20 

25 

20 

25 

Jo 


No.  5. 


06 
46 

54 


06 

10 

09i 

07 

12 

ti.S 

25 


Digitized  by  VjOOQIC 


418 


REPORT   OP  THE   SECRETARY  OP  WAR. 


Paragra'ph  8. — Abstract  of  proposals  far  repairs,  8fc. — Continued. 


Bids  received. 


LABOR. 


BawiDg,  per  ranniDg  foot 

Uee  of  shears,  per  day 

HanliDg  upon  railway,  per  job, 

dredg^es 

Hauling  upou  railway,  per  job, 

scows 

Hauling  upon  railway,  per  job,tug. 
Use  of  ways,  per  day,  dredges . . . 

Do do scows  ... 

Do do tug 

Ship  carpenters per  hour . 

Ship  smiths do 

Ship  caulkers do 

Ship  scrapers do 

Ship  laborers do 


^ 


§5 


NoA, 

|0  04 


25  00 
10  00 


J2  00 
5  00 


37i 

36 
35 
30 


^ 


No.2. 


$25  00 
15  00 


\  price. 
\  price. 


35 
35 
35 
35 
25 


si 


JVb.3. 


$30  00 

10  00 

20  00 

15  00 

5  00 

10  00 

35 

38 

33 

33 

28 


A 

^2 

So 

H« 

K/l'^ 

^^ 

^^ 

•-S 

*-i 

No  A. 


|15  00 


5  00 


35 
40 
35 
35 

20 


iV«.5. 


(5  00 

35  00 

10  00 

12  00 

17  00 

500 

600 

36 

35 

35 

30 

% 


J.  H.  Smith  &.  Co.  accepted. 
Ahsfract  of  proposah  for  repairs  of  machinery  of  dredges ^  scows^  and  tug» 


Bids  received. 


So 


O 

o 


1o 


MATERIALS. 

Boiler  iron per  pound 

Boiler  rivets do... 

Wrought  iron do... 

Hammered  iron do... 

Steel do... 

Iron  castings do... 

Brass  castings do . . . 

Composition  castings,  per  pound 

Sheet  copper do . . . 

Three-incn  copper  boiler  tubes, 
per  foot 


LABOR. 

Boiler  makers  ........ .per  hour. 

Forcing  and  forge do 

Drilling  and  drifls do 

Boring  and  tools do 

Planing  and  tools do 

Turning  and  tools do 

Carpenters'  work do 

Pattern  makers do 

Fitters do 

Machinists do 


NoA. 

$0  09 
09 
07 
10 
30 

(t) 
30 
30 
38 

3  50 


33 
60 
50 
60 
60 
60 
35 


iVi>.2. 

10 
12 
45 
06 
45 
45 
W 

(II) 


35 
75 
60 
75 
75 
75 
35 


40 


JVb.3. 
(0  O&i 

08i 

07 

08 

25 

04f 

30 

30 

38 

1  75 


30 
75 
40 
75 
50 
50 
35 
40 
32 


No.  A. 
$0  08 
09 
07 
12 
24 
05i 
65 

220 


35 
75 
55 

70 
80 
75 
35 


No.S. 
10  10 
iO 


a) 


10 
22 

40 
38 
36 


(t) 


36 
85 
60 
80 

70 
37 


37 


*  Flaogo  10  cents,  refined  8  cento, 
t  Loam  8  centi,  machinery  4  cents. 
\  Loam  8  cents,  machinery  6. 

Bid  of  Hazlehnrst  6l  Co.  accepted. 


&  15  per  cent  above  mannfactnren'  prices. 
Jj  25  per  cent,  above  raanaDMtnrem'  prices. 
tf  Lowest  price  nUing  when  required. 
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Abstract  of  proposals  for  coal. 


Bide  received. 


Price  per  ton 
of  2,240  lbs. 


1.  S.  M.  Johnston 

2.  Taylor  &  Chamberlain 

3.  Joseph  Hankey 


5  80 
5  25 


Bid  of  J.  Hankej  accepted. 

Abstract  of  proposals  Jbr  canvas  roof-covering. 

Bids  reoeired.  Price  per  square  yard  complete. 

No.  1 — J.  J.  Gray  &0o $0  85 

No.  2 — J.  0.  Brown 0  99 

No.  3 — J.  0.  Brown 0  97 

No.  4— Tall  &  Edgar l  03 

Bid  of  J.  J.  Gray  &  Co.  accepted. 

Paragraph  9. — Abstract  of  contracts  for  repairs  of  machinery  of  tug  and 
dredges — Uazlehnrst  &  Co.,  contractors ;  prices  as  per  schedule  of  proposals. 

Contract  for  repairs  of  halls  and  wood-work  of  tug,  dredges,  and  scows — J.H. 
Smith  &  Co.,  contractors ;  prices  as  per  proposals. 

Contract  for  coal — J.  Hankey,  contractor;  $5  25  per  ton. 

Contract  for  canvas  roofing---J.  J.  Gray  &  Co.,  contractor ;  eighty-five  cents 
per  square  yard. 

IMPROVEMENT  OF  SUSQUEHANNA  BELOW  HAVBE  DE  QRAGB,  MARYLAND. 

The  resurvey  of  the  area  covered  by  this  improvement  showed  that,  under  the 
existing  regimen  of  the  river,  the  decided  tendency  was  to  obliterate  the  effects 
of  dredging  almost  entirely,  and  in  view  of  this  fact  it  has  been  determined  to  try 
the  effect  of  narrowing  the  width  of  the  water-way  in  connection  with  dredging. 

The  plan  adopted  (but  not  yet  commenced)  is  to  construct,  near  the  point 
where  the  river  expands  gi-catly,  a  movable  dam  or  breakwater  to  deflect  the 
current  of  water  toward  the  line  of  the  main  channel. 

It  is  proposed  to  form  the  deflector  of  large  rafts,  chained  together,  each  raft 
carrying  a  row  of  sheet-piling  which*  will  penetrate  the  bottom  only  enough  to 
steady  the  rafts  The  rafts  in  sections  will  be  supported  in  position  by  three 
cribs  of  timber  filled  with  stone. 

The  deflector  is  arranged  with  a  view  to  its  removal  in  the  winter,  and  it 
should  be  replaced  by  a  permanent  work,  should  it  prove  effectual  in  its  operations. 

It  is  estimated  that  $50,000  would  be  required  to  make  this  improvement 
permanent,  and  this  sum  can  be  advantageously  expended  next  year  in  dredging 
and  building  a  permanent  deflector. 

The  work  is  located  in  the  collection  district  of  Baltimore.  Baltimore  is  the 
nearest  port  of  entry. .  The  work  commences  nearly  opposite  Point  Concord 
light,  and  extends  past  Donohue's  Fishing  Battery  light. 

The  coal  and  lumber  trade  between  Baltimore  and  Philadelphia  and  the  lum- 
ber and  coal  regions  of  the  upper  Susquehanna  all  passes  through  the  channel 
to  be  improved. 

No  proposals  issued  as  yet.    No  contracts  executed  as  yet. 
Respectfully  submitted : 

WM.  P.  CRAIGHILL, 
Brevet  Lieutenant  Chlonel,  Major  of  Engineers. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C, 


\ 
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Baltimore,  Maryland,  March  15,  1867. 

General:  Congress,  by  appropriating  at  its  last  session  for  the  improve- 
ment of  the  Patapeco  river  below  Fort  McHenry  $75,000,  (the  amount  asked 
for  one  year's  operations  in  my  report  on  the  subject  to  you,  dated  January  15, 
1867,)  may  perhaps  be  considered  as  having  thereby  approved  the  project  of 
improvement  upon  which  the  estimate  in  that  report  was  based.  This  project, 
it  will  be  recollected,  contemplated  a  change  in  the  direction,  for  a  considerable 
portion  of  its  length,  of  the  improved  main  ship  channel  from  the  bay  to  the 
city  of  Baltimore. 

The  direction  which  it  is  proposed  to  change  was  adopted  some  fifteen  years 
ago,  at  the  suggestion  of  Brevet  Brigadier  General  Henry  Brewerton,  then 
captain  in  the  corps  of  engineers,  who  had  given  much  study  to  the  subject  and 
had  had  an  extensive  experience  in  similar  improvements.  His  plan  was  ap- 
proved, il  is  supposed,  by  the  board  of  engineers  for  such  works  and  by  the 
engineer  department. 

My  opinion  with  reference  to  the  propriety  of  the  change  of  direction  is  very 
decided.    The  reasons  for  it  have  been  given  in  previous  communications. 

Considering  all  the  circumstances  of  the  adoption  of  the  direction  of  the 
existing  "Brewerton"  channel,  and  the  extent  to  which  the  interests  of  the  city 
of  Baltimore — the  third  city  on  the  Atlantic  coast  in  commerce  and  population — 
are  involved  in  the  selection  of  the  best  direction  for  the  main  ship  channel  to 
its  wharves,  it  is  respectfully  requested  that  the  subject  be  committed  to  a  board 
of  engineers  for  examination  and  report  before  a  final  decisiou  is  made. 

I  request,  also,  that  the  consideration  of  the  improvement  of  the  Susquehanna 
river  at  Havre  de  Grace  be  committed  to  the  same  board. 
Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 
Major  of  Engineers^  Brevet  Lieutenant  Colonel. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U,  S.  Army, 


Washington,  D.  C,  May  23,  18G7. 

General  :  I  have  the  honor  to  transmit  herewith,  in  two  sheets,  the  map  of  the 
recent  survey  of  the  Brewerton  channel  in  the  Patapsco  river,  and  of  a  portion  of 
Chesapeake  bay  south  and  east  of  the  Seven-foot  Knoll  light.  The  ground 
covered  by  these  sheets  is  included  in  Coast  Survey  coast  chart  No.  31,  a  copy 
of  which  was  transmitted  to  you  with  my  letter  of  this  date  relative  to  the  Sus- 
quehanna river.  A  reference  to  that  chart  is  invited,  in  connection  with  the 
sneets  now  enclosed. 

The  original  design  for  the  improvement  of  this  entrance  was  to  open  a  chan- 
nel, one  hundred  and  fifty  feet  in  width  and  twenty-two  feet  in  depth  at  mean 
low  water,  from  the  mouth  of  the  basin,  between  Fort  McHenry  and  the  Laza- 
retto light,  to  the  entrance  buoy  at  the 'mouth  of  the  Patapbco  river.  The  chan- 
nel, when  completed,  was  intended  to  be  in  two  straight  lines,  intersecting  at  a 
point  a  little  below  Fort  Carroll. 

The  best  water  along  the  proposed  route  being  in  the  portion  above  Fort 
Carroll,  it  was  obviously  proper  to  commence  the  work  of  improvement  by 
dredging  below  Fort  Carroll,  and  the  dredges  have  thus  far  been  worked  only 
in  that  portion  of  the  proposed  channel. 

It  may  usually  be  anticipated  that  a  long  straight  cut  like  this  will  not  be  a 
permanent  improvement.  There  were  peculiar  reasons  for  the  expectation  that 
this  case  might  prove  an  exceptional  one.  These  were,  that  the  Patapsco  river 
above  Baltimore  is  a  small  stream,  and  when  expanded  into  a  macn  broader 
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bed,  as  it  is  above  Fort  McHenry,  the  current  becomes  sluggish,  and  deposits 
in  that  part  of  its  course  the  matter  it  may  have  brought  down.  The  water  is 
then  comparatively  free  ^om  such  matter,  and  this  probably  accounts  for  the 
greater  depth  of  water  observable  from  Fort  McHeniy  to  Fort  Carroll  than 
below.  Moreover  the  mean  rise  and  fall  of  the  tides  is  only  about  one  foot.  In 
'consideration  of  the  small  volume  of  water  coming  down  past  Fort  Mc Henry, 
with  a  velocity  diminished  even  from  what  it  had  above,  owing  to  a  continued 
expansion  below  of  the  water-way,  and  in  consideration  of  the  small  change  in 
the  water-level,  owing  to  the  small  mean  rise  and  fall  of  the  tides,  it  was  sup- 
posed that  the  water  was  in  a  condition  approaching  stagnation,  and  that  hence 
a  straight  dredged  channel  would  be  permanent. 

This  expectation  was,  to  a  certain  extent,  well  founded,  and  the  dredged 
channel  is  quite  fixed  in  condition  until  it  crosses  the  line  tangent  to  the  right 
bank  of  the  Susquehanna,  when  it  becomes  subject  to  the  influences  of  the 
current  of  that  river  sweeping  almost  perpendicularly  across  it. 

There  is.  a  great  shoal  or  bar  seen  below  Fort  Carroll,  the  cause  of  which  is 
not  positively  known,  inasmuch  as  Curtis  creek  and  Bear  creek  are  not  atreatM 
in  the  proper  sense,  but  single  short  projections  into  the  land.  What  is  meant 
is  that  they  have  little  or  no  current  except  what  is  produced  by  the  tide.  A 
certain  amount  of  matter  is  undoubtedly  brought  down  them  on  the  ebb  tide, 
and  this  assists  in  forming  the  great  shoal  below  Fort  Carroll ;  but  the  existence 
of  thb  shoal  is  supposed  to  be  chiefly  due  to  the  conflict  of  the  currents  thei-e- 
abouts,  caused  by  the  tides  in  the  bay  and  the  two  rivers,  as  well  as  by  the  out- 
flow of  the  two  latter,  independent  of  the  tides. 

It  is  my  belief  that  the  straight  cut  below  Fort  Carroll  will  in  time  fill  up, 
to  a  certain  extent,  if  left  entirely  to  the  action  of  natural  causes.  The  portion 
above  North  Point  will  be  more  permanent,  but  the  same  causes  which  produced 
that  shoal  will,  if  their  operation  continues  unaltered,  reproduce  the  same  effect, 
which  in  this  case  amounts  to  a  filling  of  the  channel ;  but  the  process  will 
be  a  slow  one.  The  remaining  portion  of  the  straight  cut  below  North  Point 
will  be  more  rapidly  filled.  This  belief  led  me  to  see  whether  a  better  direction, 
and  one  likely  to  be  more  permanent,  could  not  be  given  to  this  portion  of  the 
channel. 

An  examination  of  the  map  of  the  space  to  the  south  of  the  Brewerton  chan- 
nel and  to  the  east  of  Seven-foot  Knoll  light  showed  that,  were  it  not  for  the 
lumps  scattered  over  that  space,  a  decidedly  better  direction  for  the  channel 
would  be  obtained  by  leaving  the  Brewerton  cut  at  a  point  a  little  to  the  east 
of  the  Seven-foot  Knoll  light,  running  almost  due  south  for  a  distance  of  about 
three  miles  and  th^n  turning  off  in  a  southeasterly  course,  passing  to  the  north 
of  the  Belvidere  shoal.  The  direction  thus  indicated  is  about  that  of  the 
resultant  current  of  the  Patapsco  and  Susquehanna  rivers.  The  principal 
obstructions  are  the  lumps  referred  to.  These  are  hardf  and  their  remaining 
where  they  are,  taken  widi  the  fact  that  the  water  is  considerably  deeper  in 
their  immediate  vicinity,  showed  that  everything  fnovable  by  the  current  has 
been  removed.  If  these  lumps  were  taken  out  by  dredging,  it  is  believed  a  per- 
manent and  good  channel  would  remain  In  this  part. 

I  am  told  that  it  is  apprehended  that  some  of  the  lumps  remaining  near,  but 
not  in  the  channel,  might  prove  dangerous  to  vessels  which  should  happen  from 
any  cause  to  get  out  of  the  channel  and,  strike  upon  them.  This  is  a  danger 
undoubtedly  to  be  considered  as  of  importance  so  long  as  a  channel  of  but  small 
width  is  provided,  and  that  marked  out  only  by  buoys;  but  this  danger  would 
disappear  by  substituting  fixed  beacons,  for  use  both  day  and  night,  and  giving 
the  channel  greater  width  thereabouts.  It  is  proposed  to  ascertain  the  opinion 
on  this  point  of  the  principal  ship-owners,  shipmasters,  and  intelligent  pilots  of 
the  city  of  Baltimore. 
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The  advantages  of  this  proposed  direction  are  cheapness  in  first  cost,  per- 
manence when  once  obtained,  a  smaller  accumulation  of  ice  in  winter,  imd  a 
small  gain  in  distance. 

To  obviate,  to  a  considerable  extent,  the  danger  mentioned  above,  it  is  pro- 
posed not  to  confine  ourselves  simply  to  the  removal  of  lumps  in  the  channel- 
way,  but  to  remove  them  for  some  distance  on  either  side. 

To  keep  open  the  straight  cut  from  the  Seven-foot  Knoll  light  to  Sparrow's 
Point,  which  cannot  be  improved  as  to  direction,  will  require  occasional  dredg- 
ing. There  are  in  the  possession  of  the  engineer  department,  already,  four 
dredges  and  appurtenances,  purchased  from  fubds  appropriated  some  years  ago 
by  Congress  for  the  improvement  of  the  Patapsco  river.  When  the  funds  pro- 
vided from  the  same  source  fail,  the  machinery  remains  available,  and  it  would 
be  well  worth  the  money  that  would  be  expended  if  the  authorities  of  the  State 
and  city  would  raise  a  fund  sufficient  to  continue  this  machinery  in  action, 
whenever  requisite  to  keep  open  a  good  channel  to  the  wharves  of  the  chief  city 
o\  their  State,  and  one  of  the  most  important  on  the  Atlantic  coast. 

It  is  considered  that  150  feet  is  not  a  sufficient  width  for  the  channel,  and 
that  it  should  be  made  200  feet  at  least. 

Seventy-five  thousand  dollars  ai-e  now  available  for  this  improvement,  which 
sum  was  appropriated  at  the  last  session  of  Congress.  It  is  intended  to  apply 
this  at  once  in  repairing  the  machinery,  and  then  working  it  in  the  channels  at 
such  points  as  to  give,  as  far  as  practicable,  a  uniform  width  and  depth  through- 
out, which  will  not,  of  course,  be  the  width  and  depth  ultimately  expected,  as  the 
sum  available  is  not  sufficient  therefor.  Estimates  on  this  point  have  already 
been  submitted  to  you,  and  through  you  to  the  Secretary  of  War,  and  to 
Congress. 

The  question  which,  it  seems  to  me,  should  now  be  settled  is,  whether  to 
consider  the  straight  direction  to  the  entrance  buoy  as  finally  adopted,  or  shall 
the  change  above  proposed  be  approved.  Upon  this  point  I  respectfully  request 
an  early  decision. 

In  connection  with  this  subject  one  or  two  other  remarks  may  be  pertinent. 

There  are  in  the  possession  of  the  authorities  of  the  city  or  State  several 
dredges,  which  are  usually  occupied  in  dredging  in  the  basin,  immediately  about 
the  wharves  of  the  city,  certainly  above  Fort  Af cHenry.  The  matter  dredged 
is  that  which  comes  from  the  sewers  of  the  city,  and  from  the  small  stream 
called  Jones's  Falls.  This  matter  is  deposited  on  the  flats  outside  of  Fort 
McHenry,  but  without  much  consideration  as  to  locality,  and  the  probable  in- 
jurious effect  of  this  deposition  on  the  channel  below. 

If  the  general  government  supplies  any  or  all  of  the  money  for  improving  the 
entrance  to  the  harbor  of  Baltimore,  it  is  directly  interested  in  seeing  that 
nothing  is  done,  through  ignorance  or  want  of  due  consideration,  to  thwart  its 
efforts  in  that  direction.  Some  means  should  be  adopted  of  regulating  the  place 
of  the  deposit  referred  to  above.  The  excavated  matter  might  be  utilized  as 
manure,  or  in  some  other  way. 

The  great  length  of  the  straight  Brewerton  cut,  and  the  consequent  length  of 
time  during  which  vessels  entering  by  that  channel  continue  upon  a  single 
course,  led  me  to  think  this  an  unusually  favorable  occasion  for  the  use  of  fixed 
range  beacons. 

The  attention  of  the  Light-house  Board  being  called  to  the  matter,  the  sugges- 
tion was  adopted,  and  Congress,  upon  application  from  that  board,  made  the 
necessary  appropriation.  I  was  gratified,  yesterday,  to  learn  that  the  construc- 
tion of  one  of  the  beacons  is  in  progress,  and  the  other  will  be  shortly  begun. 
This  will  be  a  most  important  aid  to  properly  marking  out  the  exact  position  of 
the  Brewerton  cut,  and  calling  attention  to  it.  The  pilots  of  Baltimore  gener- 
ally decry  the  Brewerton  cut,  the  real  reason  therefor  being  found  in  the  fact 
that  its  straightness,.and  the  consequent  simplicity  of  its  navigation  when  it  is 
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once  known  and  accnmtelj  marked,  would  almost,  if  not  entirely,  supersede 
the  necessity  for  their  aid. 

This  is  one  consideration  with  them,  and  another  is  found  in  the  tendency 
among  persons  of  this  class  to  cling  to  old  things,  and  to  look  with  suspicion  on 
what  is  a  novelty,  eyen  if  an  admitted  improvement. 

There  'has  heen  some  ground  for  complaint  as  to  the  difficulty  of  using  the 
Brewerton  cut — that  it  is  necessary  to  have  the  channel,  being  so  narrow,  very 
carefully  buoyed. 

Buoys  are  very  likely  to  get  out  of  place,  either  by  accident  or  by  their  delib- 
erate removal  -by  those  whose  interest  it  is  to  increase,  in  the  eyes  of  all  others 
than  themselves,  the  difficulty  of  the  navigation.  Such  removal  of  the  buoys 
in  this  channel  is  known  to  me  to  have  occurred. 

This  difficulty  will  be  removed  by  the  erection  of  the  beacons,  and  the  advan- 
tages of  the  improvement  more  thoroughly  appreciated  by  the  commercial  com- 
munity than  has  hitherto  been  the  case.  ' 

Additional  current  observations  are  needed  near  the  Seven-foot  Knoll  light, 
and  these  have  been  ordered. 

It  is  proposed  during  the  present  season  to  complete  the  survey  of  the  ckan- 
nel  above  Fort  Carroll.  This  is  necessary,  as  the  erection  of  Fort  Carroll 
itself,  as  well  as  the  deposition  of  the  matter  excavated  from  the  basin,  must 
have  had  a  considerable  effect  upon  that  portion  of  the  channel,  and  it  is  very 
desirable  to  know  certainly  what  this  effect  has  been. 

Very  respectfully,  general,  your  obedient  servant, 

WM.  P,  CKAIGHILL, 
Major  of  Engineers,  Brevet  Lieutenant  Colonel. 

Major  General  A.  A.  Humphrkvk, 

Chief  of  Engineers  U,  S,  A.,  Washington,  D,  C, 


Enoinbrr  Dupartmbnt, 

Washington,  May  29,  1867. 

SfR  :  The  act  of  Congress  making  an  appropriation  of  ^5,000  for  the  im- 
provement of  the  Patapsco  river  provides  that  "  it  shall  be  the  duty  of  the 
Secretary  of  War  to  «pply  the  sum  herein  appropriated  for  other  purposes  than 
for  examinations  and  surveys  by  contract  provided,  however,  that  when,  from 
the  nature  of  the  work  to  be .  done,  the  same  cannot,  in  the  judgment  of  the 
Secretary,  be  made  the  subject  of  contract,  the  necessary  expenditure  may  be 
otherwise  ordered." 

At  the  time  of  the  passage  of  the  act  there  were  already  on  hand  belonging  to 
the  United  States,  on  account  of  the  improvement  of  the  Patapsco  river,  one 
steam-tug,  four  steam-dredges,  and  a  number  of  scows. 

The  question  now  arises  whether  this  valuable  machinery  should  be  placed  in 
the  hands  of  contractors  to  be  worked  by  thenit  or  shall  the  government  pro* 
oeed  to  work  H  by  contractmg  fbr  the  fuel  and  hiring,  at  the  usoal  mariLet  rates, 
employ^  of  the  various  gradss,  namely,  enguieers,  pilots,  firenieDy  deck  hands, 
dipper  tenders,  and  laborers. 

The  latter  conrse  would  be  most  advantageous  to  the  interests  involved ;  the 
work  is  not  adapted  to  or  suitable  to  be  done  by  contract. 

If  it  is  thought  that  the  language  of  the  act  quoted  must  be  taken  literally 
and  strictly  and  without  qualification,  growing  out  of  the  nature  of  the  work  to 
be  done,  then  the  boats  and  machinery  must  be  put  in  the  hands  of  contractors. 
If,  however,  the  language  be  construed  to  mean  that  when,  from  the  nature 
of  the  work  to  be  done,  the  same  cannot  properly  be  made  the  subject  of  con- 
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tract,  it  may  be  otherwise  ordered,  then  the  engineers  and  others  may  be  hired 
by  the  officer  in  charge  of  the  work. 

Very  reepectftilly,  your  obedient  servant, 

A.  A.  HUMPHREYS. 
Brig,  Gen,  and  Chief  of  Engineers,  Maj.  Oen.  Vols, 
Hon.  E.  M,  Stanton, 

Secretary  of  War. 

As  from  its  natnre  this  work  cannot  be  made  the  subject  of  contract  with  due 
regard  to  the  public  interest,  the  Secretary  of  War  authorizes  the  Chief  of  Engi- 
neers to  have  it  done  otherwise. 

ED.  SCHRIVER,  Major  General. 
'     Wab  Dbpaktment,  June  6,  1867. 


Washington,  June  28,  1867. 

General  :  All  the  data  requisite  seem  now  provided  upon  which  to  base  a 
determination  of  the  question  whether  the  ship  channel  in  the  Patapeco  river, 
below  Fort  Carroll,  shall  be  in  a  straight  line,  or  there  shall  be  a  change  of 
driection  towards  the  south  of  a  point  near  Seven-foot  knoll,  as  proposed  some 
lime  since. 

My  opinion  on  the  subject  is  known  to  you,  in  which  I  am  the  more  confirmed 
by  the  results  of  the  late  survey.  The  map  was  transmitted  to  the  engineer 
bureau  with  my  letter  of  May  23,  and  additions  to  it  of  later  current  observations 
requested  by  letter  of  June  26. 

From  information  received  from  the  president  of  the  Board  of  Trade  of  Balti- 
more, and  from  others,  I  believe  it  to  be  the  general  sentiment  of  those  who  are 
most  deeply  interested  in  the  commercial  prosperity  of  the  city  that  the  ship 
channel  should  turn  to  the  southward  near  Seven-foot  knoll. 

I  enclose  an  outline  tracing  showing  the  particular  location  proposed  for  the 
channel.  If  this  tracing  be  placed  over  the  proper  sheet  of  soundings,  trans- 
mitted with  my  letter  of  May  23,  already  referred  to,  the  reasons  for  the  particular 
location  selected  will  become  more  apparent.  The  directions  given  to  the  lines  of 
the  channel  are  taken  as  they  are,  in  order  that  in  its  navigation  use  may  be 
made  of  the  beacon  already  constructed  on  the  Seven-foot  knoll.  It  is  expected 
that  a  new  beacon  will  be  erected,  at  the  point  shown  on  tracing,  where  the 
channel  is  to  change  its  direction  from  a  north  and  south  line  to  one  bearing 
northwest  or  southeast. 

In  entering  the  channel  from  the  bay  a  vessel  would  keep  upon  the  range  of 
the  proposed  angle  beacon  and  Seven-foot  Knoll  beacon  until  she  passed  the  angle 
beacon,  when  she  would  steer  due  north  until  reaching  the  line  of  the  Brewerton 
channel,  indicated  by  the  range  beacons  for  that  channel,  about  to  be  put  in 
place  by  the  light-house  department.  In  passing  out  of  the  river  a  vessel  would 
keep  in  the  Brewerton  channel  until  the  new  angle  beacon  was  in  a  due  south- 
erly direction,  when  she  would  steer  upon  that  course  until  she  reached  the 
angle  beacon,  and  then  she  would  steer  upon  the  range  of  the  angle  beacon  and 
the  Seven-foot  Knoll  beacon.  Vessels  should  always  pass  to  the  west  of  the 
new  angle  beacon. 

I  request  authority  to  consider  as  adopted  the  change  of  direction  of  the  chan- 
nel proposed,  and  to  apply  the  funds  available  in  the  manner  to  be  indicated 
below. 

It  is  thought  that  the  channel  should  at  no  place«have  a  less  width  than  200 
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feet ;  and  eetimates  for  sncli  a  width  and  a  depth  of  22  feet  at  mean  low  water 
have  been  submitted.  The  sum  appropriatea  and  available  is  insufficient  for 
the  completion  of  the  improvement,  which  includes  work  between  Forts  Carroll 
and  McHenry.  It  is  proposed  to  applj  the  whole  sum  in  hand  below  Fort 
Carroll. 

The  matter  to  be  excavated  from  the  Brewerton  channel  has  a  very  different 
character  from  that  of  the  material  to  be  removed  from  the  new  location,  being 
in  the  former  a  quite  soft  mixture  of  mud  and  sand  continuously  distributed ; 
but  in  the  latter  it  is  a  rather  hard  concrete  of  oyster  shells,  sand,  and  mud  in 
isolated  lumps.  The  process  of  dredging  with  the  Osgood  machine  will  answer 
in  both  cases. 

Operations  have  been  delayed  by  causes  beyond  my  control.  In  consideration 
of  this  fact,  and  influenced  by  the  desire,  since  the  proper  plan  of  improvement 
now  seems  clear,  to  produce  as  great  a  result  in  the  remainder  of  the  present 
season  as  the  available  means  will  allow,  I  propose  to  employ  in  the  new  part 
of  the  channel,  in  the  manner  authorized  by  the  Secretary  of  War,  that  is,  by 
days-work,  the  dredges  belonging  to  the  United  Stated  on  account  of  this  im- 
provement, and  to  engage  other  dredges,  if  possible,  to  work,  under  contract,  in 
the  Brewerton  channel  by  the  cubic  yard.  This,  it  is  considered,  will  be  the 
most  advantageous  distribution  of  the  owned  and  hired  dredges. 

The  hard  lumps  are  a  much  more  dangerous  obstruction  than  soft  mud,  and 
it  is  therefore  proposed  to  give  the  channel  through  them  a  greater  width  than 
200  feet,  but  to  confine  the  work  of  this  season  in  the  Brewerton  channel  to 
clearing  out  to  a  width  of  150  feet  and  a  depth  of  22  feet,  and  afterwards,  if 
the  means  should  be  provided,  to  increase  the  width  to  200  feet. 

An  early  decision  on  the  propositions  of  this  letter  is  respectfully  requested. 
Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 
Major  of  'Engineer*,  Brevet  Lieutenant  Colonel. 

Major  General  A.  A.  Humpubbvs, 

Chief  of  Engineers  U.  <S.  -4.,  Washington,  D.  G, 


Kl. 

Unitbd  States  Enginrbrs'  Office, 

Baltifnore,  Maryland,  June  26,  1 867. 

Oenbbal  :  In  connection  with  this  letter  I  request  that  reference  be  made  to 
sheet  G,  transmitted  with  mv  letter  of  23d  ultimo,  relative  to  the  Susquehanna 
river  improvement.  That  sheet  is  the  map  of  the  last  survey  of  the  river  near 
Havre  de  Grace.  The  following  estimate  is  derived  from  the  data  of  that  map : 
To  reopen  the  channel  formerly  dredged  below  Havre  de  Grace  to  a  width  of 

100  feet- 
Ten  feet  deep,  120,000  cubic  yards,  at  36  cents $42,000 

Nine  feet  deep,  90,000  cubic  yards,  at  35  cents 31,500 

Eight  feet  deep,  50,00a  cubic  yards,  at  35  cents 17,500 

The  price  per  cubic  yard  is  that  at  which  dredging  by  contract  is  now  in 
progress  at  that  place. 

The  money  appropriated  by  Congress  and  now  available  for  the  improvement 
of  this  river  is  $26,400. 

The  estimate  (see  my  letter  of  4th  instant)  for  a  nlbvable  deflector  amounted 
to  $20,200,  of  which  $3,600  were  to  be  applied  to  three  fixed  cribs  as  points 
of  support. 
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If  the  available  ftiDds  are  applied  to  dredging  hj  contract  a  channel  in  the 
old  direction,  and  only  eight  feet  deep,  there  woold  remain  but  $9,000  for  the 
deflector,  which  would  be  insufficient  to  make  it  properly. 

Sheet  0  shows  a  considerable  filling  at  the  lower  end  of  upper  cut.  Bepresea- 
tations  have  lately  been  made  to  me  that  the  commercial  interests  of  the  com- 
munity are  seriously  impaired  by  this  obstruction.  There  is  a  -strong  desire 
that  immediate  steps  be  taken  to  remove  it.  I  propose  to  open  at  once,  by  con- 
tract, a  channel,  shown  by  the  dotted  red  lines  on  enclosed  tracing,  100  feet 
wide  and  eight  feet  deep.  This  will,  I  am  iaformeH,  give  relief  to  the  imme- 
diate and  pressing  wants  of  the  community.  The  cost  of  the  work  will  be 
$3,000.     I  ask  authority  to  undertake  this  at  once. 

The  Coast  Survey  party  at  my  disposal  have  finished  what  is  now  required 
in  connection  with  the  Patapsco  river  improvement,  and  will  immediately  proceed 
with  the  additional'  current  observations  needed  near  Havre  de  Grace  in  the 
Susquehanna,  and  with  the  additional  soundings  requisite  to  complete  sheet  G 
to  the  new  railroad  bridge. 

I  request  authority  16  proceed  as  soon  as  practicable  with  the  execution  of 
the  movable  jetty,  for  plans  and  custimates  of  which  see  letters  of  23d  ultimo 
and  June  4.  I  propose  to  locate  first  one  or  more  of  the  cribs,  the  precise 
position  to  be  determined  after  the  completion  of  the  cnrrent  observations.  The 
construction  of  the  movable  part  of  the  deflector  would  be  commenced  later,  to 
be  extended  this  season  as  far  as  the  means  available  will  permit.  It  will  be 
understood  that  a  part  of  the  plan  is  to  swing  the  deflector  out  of  the  way  of 
danger  from  ice  when  that  danger  threatens,  restoring  it  to  its  place  in  the  early 
spring  when  the  ice  has  cleared  out  of  the  river. 

In  addition  to  the  dredging  recommended  in  this  communication  as  of  imme- 
diate importance,  it  will  probably  be  desirable  to  dredge  more  at  a  later  period 
near  the  same  point,  and  also  near  the  lower  half  of  the  lower  cut.  This  should 
also  be  done  by  contract  and  possibly  during  this  season. 

Last  year,  before  the  passage  of  the  law  making  appropriations  for  the  im- 
provement of  the  Patapsco  and  Susquehanna  rivers,  the  Chief  of  Engineers 
authorized  me  to  draw  for  $20,000  from  the  general  appropriation  for  harbors  on 
the  Atlantic  coast,  to  be  divided  according  to  my  discretion  equitably  between 
the  improvements. 

A  large  portion  of  this  sum  was  consumed  in  repairs  of  the  machinery  belong- 
ing to  the  Patapsco  river,  with  the  intention  of  dividing  the  remainder  equally 
between  the  two  places.  When  the  special  appropriations  were  made,  the 
smaller  sum  of  $5,200  was  provided  for  the  Patapsco,  the  more  important  object, 
and  the  larger  sum  of  $26,400  for  the  Susquehanna,  the  less  important  object. 
I  then  proposed  to  the  engineer  department  to  expend  on  the  Patapsco  last 
season  the  entire  balance  from  the  allotment  from  the  general  appropriation, 
and  in  addition  the  small  special  appropriation,  and  this  season  to  spend  its 
special  appropriation  on  the  Susquehanna,  using,  however,  the  machinery  be- 
longing to  the  Patapsco,  but  repaired  from  funds  derived  from  the  general  appro- 
priation. 

This  proposal  was  approved  and  would  have  been  carried  out,  but  the  condi- 
tions of  the  case  were  again  changed  by  the  appropriation  at  the  last  session  of 
Congress  of  $75,000  for  the  Patapsco,  and  notning  for  the  BBsquehanna,  whick 
required  the  machinery  belonging  to  the  Patapsco  to  be  retainea  in  ito  own  im- 
provement, and  left  the  Susquehanna  to  be  otherwise  provided  for. 

In  consideration  of  the  facts  stated  above,  and  that  the  funds  available  for  the 
Susquehanna  may  not  suffice  for  what  it  is  very  desirable  to  do  for  it,  I  pro- 
pose that  the  special  appropriation  for  the  Patapsco  now  return  to  the  general 
appropriation  for  harbors  on  the  Atlantic,  $10,000,  and  that  that  sum  be  held  in 
reserve  to  be  applied  to  the  Susquehanna  upon  the  exhaustion  of  the  present 
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special  appropriatioD,  and  id  the  event  of  no  additional  appropriation  being  made 
tberefor  at  the  next  ee^sion  of  Congress. 

This  arrangement  I  consider  entirelj  equitable,  and  I  request  your  approval 
of  it. 

Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 
Major  of  Engineers,  Brevet  Lieutenant  Colonel. 
Mnjor  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S.  A,,  Washington,  D.  C. 


Washington,  D.  0.,  June  4,  1867. 

General  :  I  transmit  herewith  the  estimates  promised  in  my  letter  of  23d 
ultimo  relative  to  the  Susquehanna  river,  with  a  sketch  of  the  proposed  floating 
dam. 

The  sketch  exhibits  merely  the  idea.  If  that  is  approved  the  details  will  be 
elaborated. 

It  seems  to  me  as  settled  that  dredging  alone,  unless  continuous,  is  not  the 
expedient  to  be  resorted  to  for  the  improvement  of  the  navigation  there.  The 
continual  use  of  dredges  cannot  now  be  expected. 

The  probability  seems  great  of  a  favorable  result  from  the  use  of  one  or  more 
jettees.  If  the  system  be  adopted,  the  first  to  be  erected  (and  that  would  prob- 
ably be  all  that  would  be  needed)  would  be  about  in  the  position  indicated  in 
my  letter  of  2dd  ultimo,  referred  to  above.  If  it  be  decided  to  construct  a 
jettee  in  that  position,  there  are  several  objections  to  making  it  of  9tone  alone,  or  of 
wooden  cribs  filled.  The  first  and  a  very  serious  one  is  the  expense.  There 
is  certainly  not  money  enough  available  at  this  time  for  such  a  structure. 
Another  objection  is,  that  if  built  it  might  be  found  to  act  disadvantageously, 
or  not  as  well  as  possible,  owing  to  a  faulty  location.  In  this  event  its  removal 
would  be  very  expensive. 

If  the  plan  of  a  stone  structure  is  given  up  we  are  brought  to  consider  the 
propriety  of  adopting  a  piling  which  must  be  strongly  braced  to  resist  the  action 
of  ice.  There  is  money  enough  available  for  such  a  structure,  but  with  this  ex- 
ception the  same  objections,  though  less  in  degree,  may  be  made  to  it  as  to  the 
stone  jettee. 

The  floating  dam  has  several  'advantages  in  its  favor.  The  first  cost  is  not 
great,  as  shown  by  the  estimate,  which  id  made  upon  a  most  liberal  allowance 
as  to  prices.  If  the  first  position  selected  for  it  is  found  not  to  be  the  best,  it 
is  readily  removed  to  another.  In  winter  it  may  be  entirely  or  partially  re- 
moved, if  necessary,  to  avoid  danger  to  it  from  the  ice.  If  found  to  fail  utterly 
of  the  expected  eflect,  the  materials  may  be  sold  for  nearly  their  first  cost.  If 
found  to  succeed,  and  it  is  desired  to  replace  it  by  a  fixed  structure  of  wood 
alone,  or  of  wood  and  stone  combined,  its  materials  themselves,  or  the  proceeds 
of  their  sale,  may  be  applied  to  the  new  work. 

It  is  not  considered  necessary,  and  it  may  be  disadvantageous,  that  the  contact 
between  the  movable  uprights  shall  be  perfect,  and  that  they  shall  all,  or  nearly 
all,  touch  the  bottom.  Some  of  them,  however,  should  reach  the  bottom  and 
penetrate  to  a  small  depth,  in  oi-der  to  assist  in  steadying  the  rafts  against  the 
tendency  to  be  partly  submerged  or  moved  out  of  place  under  the  action  of  the 
currents.  It  may  be  necessary  or  advantageous,  when  considerable  certainty 
is  reached  as  to  the  best  position  for  the  jettee,  to  drive  two  or  three  piles  along 
each  raft  to  give  fixed  points  of  support. 

With  reference  to  this  location  it  may  be  properly  stated  that  whatever  may 
be  the  effect  upon  the  channel  of  any  structure  there,  and  whatever  its  chaiac- 
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ter,  no  damage  will  result  from  it,  considered  simply  as  an  obstruction  to  navi- 
gation, as  it  will  be  entirely  out  of  the  track  of  vessels. 

It  may  be  objected  that  a  jettee  in  the  proposed  location,  if  it  acts  as  a  deflec- 
tor for  the  downward  current,  will  equally  prevent  the  ascent  of  the  flood.  This 
is  a  well-founded  objection,  but  it  is  not  su  forcible  upon  consideration  as  at  first 
glance.  In  one  view  of  the  case  we  may  disregara  altogether  the  tidal  cur- 
rents, looking  only  to  controlling  the  water  belonging  to  the  river,  supposing  it 
unaffected  by  the  tides. 

It  is  highly  probable  that  the  flood  current  is  deflected  to  a  very  great  degree 
at  the  southern  edge  of  the  large  shoal  at  the  mouth  of  the  river,  and  that  the 
flood  cun*ent  at  the  position  selected  for  the  jettee  is  almost  inappreciable,  and 
may  be  practically  disregarded.  If  the  flood  is  checked  by  the  jetty  there  will 
be  a  proportional  increase  of  flood  in  the  channel,  which  will  be  at  least  not  dis- 
advantageous. 

Additional  current  observations  are  about  to  be  made  here,  the  result  of  which 
will  be  speedily  reported. 

Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 
Major  of  Engineeis,  Bvt,  Lieut,  Col. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U,  S.  A.,  Washingtont  D,  C. 


Estimate  of  cost  of  deflecting  current  of  Susquehanna  river  at  head  of  DeviVs 
Island  shoal f  below  Havre  de  Grace,  Maryland,  to  accom'pany  report  of  Bre^ 
vet  Lieutenant  Colonel  Craighill  of  June  4,  1867. 

By  rafts  and  sheet  piling,  forming  floating  dams,  anchored  to  stone 

cribs,  three  (3)  cribs,  at  81,200  each $3,  600  00 

Fifty-two  (52)  rafts,  at  $300 15,  600  00 

Iron,  superintendence,  &c 1,  000  00 

Total  cost , 20,  200  00 


By  continuous  piling,  with  back  row  and  braces,  ninety  thousand 

(90,000)  feet  of  piling  and  braces,  at  25  cents  per  running  foot.  $22,  500  00 
Prices  used  for  above — 

Lumber,  per  1,000  feet,  board  measure 25  00 

Iron  and  labor,  per  cent,  of  value  of  lumber. 30 

Piles,  runnning  foot 15 

Piles,  driving,  each,  (can  probably  be  done  for  from  91  75  to  $2 

per  pile) 3  00 

Stone,  per  cubic  yard,  delivered  in  cribs 1  50 

Enginbbr  Office,  Harbor  Dbfencrs. 

Baltimore,  June  4,  1867. 


Washington,  D.  0.,  May  23,  1867. 

General  :  In  compliance  with  your  oral  directions  I  have  the  honor  to  sub- 
mit the  following  report  with  reference  to  the  improvement  of  the  Susquehanna 
river  at  Havre  de  Grace. 

Accompanying  this  report  are  three  sheets,  as  follows,  viz :  Coast  Survey 
coast  chart  No.  31,  marked  A ;  tracing  of  survey  of  1846,  marked  B ;  trar 
dng  of  survey  of  1867,  marked  C. 
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Upon  6  and  C  are  mai'ked  in  red  the  straight  cuts  dredged  ont  seven  years 
ago  to  a  width  of  100  feet  and  a  depth  of  10  feet,  which  was  in  conformity  to 
the  project  of  the  board  of  engineers.  B  shows  the  channel  and  shoals  as  they 
were  in  1846,  fourteen  years  before  the  completion  of  the  dredging.  C  shows 
them  as  they  were  in  1867,  seven  years  after  the  completion  of  the  dredging. 

The  general  position  and  character  of  the  channel  and  the  shoals  were  not 
greatly  different  in  1846  and  1867;  that  is  to  say,  the  variations  are  probably 
not  materially  greater  in  the  interval  of  twenty  years  than  may  occur  in  the 
same  year,<as  the  ehoals  are  subject  to  changes  from  the  action  of  freshets 
and  ice. 

The  conclusion  to  he  derived  from  the  facts  before  us  is,  that  if  a  channel  in 
this  location  be  dredged  out  to  a  given  depth  and  width,  and  then  left  untouched 
for  several  years,  it  will  be  filled  up  to  such  an  extent  as  to  be  virtually  in  the 
same  condition  as  btfore  the  improvement  was  attempted. 

It  is  then  clear  that  a  permanent  improvement  requires  some  plan  different 
from  that  which  has  been  executed  thus  far.  If  the  cut  formerly  made  is  to  be 
reopened,  something  is  needed  to  keep  it  open.  This  may  be  done  by  con- 
stant attention,  and  dredging  whenever  a  filling-up  is  seen  to  have  begun.  .  For 
this  purpose  machinery  must  be  procured,  and  the  means  should  be  always 
available  to  set  it  in  motion  whenever  required.  It  is  not  probable  that  these 
conditions  will  be  satisfied,  if  at  all,  for  many  years  to  come,  when  the  popu- 
lation of  this  section  of  the  country  may  have  become  so  dense  and  the  import- 
ance of  the  navigation  of  the  Susquehanna  so  great  as  to  justify  the  continuous 
expenditure  of  the  money  requisite  to  keep  this  channel  open. 

In  my  last  annual  report  the  opinion  was  expressed  that  it  might  be  found 
advantageous,  after  more  study  of  this  subject  founded  upon  a  survey  which  was 
necessary,  to  improve  the  shore  channel  by  dredging  in  the  spots  where  it  was 
needed  and  cutting  through  the  shoal  on  line  A  A,  sheet  B. 

A  comparison  of  the  maps  of  1846  and  1867  leads  me  to  abandon  this  idea. 

An  examination  of  sheet  A  shows  that  the  bed  of  the  Susquehanna  river  for 
a  number  of  miles  above  the  Havre  de  Grace  light  is  about  one  mile  in  width. 
At  that  point  there  is  a  sudden  and  very  great  expansion  of  the  water-ways,  so 
that  the  width  of  the  opening  is  over  five  miles,  if  measured  on  a  straight  line 
drawn  from  near  Carpenter's  Point  through  the  fishing  battery  light. 

The  effect  of  this  sudden  expansion  is  the  formation  of  extensive  shoals  and 
of  a  channel  with  a  diminished  depth.  A  striking  feature  is  the  great  shoal 
immediately  in  prolongation  of  the  narrower  portion  of  the  river.  This  shoal 
may  be  supposed  to  have  been  formed  in  course  of  time  by  matter  brought  down 
the  river  and  there  deposited,  owing  to  the  diminution  of  the  velocity  of  the  cur- 
rent consequent  upon  the  sudden  and  great  expansion  of  the  water-way. 

The  volume  of  water  coming  down  now  impinges  against  this  great  shoal. 
The  effect  of  this  impact  is  seen  in  the  deep  sack  formed  in  the  edge  of  the  shoal. 
A  considerable  portion  of  the  water  of  the  river  spreads  over  the  shoal  and 
passes  out  eventually  between  Sandy  and  Turkey  Points.  The  navigable  chan- 
nel from  the  head  of  Spesutie  island  to  near  the  town  of  Havre  de  Grace,  re- 
ceives only  the  water  which  is  deflected  from  the  great  shoal,  and,  indeed,  only 
a  part  of  that,  as  another  portion  is  spread  over  the  shoal  to  the  westward  of 
the  channel. 

If  the  water  which  does  not  now  pass  through  the  channel  below  Havre  de 
Grace  could  be  made  to  pass  through  it,  there  would  be  strong  ground  for  ex- 
pecting that  the  channel  would  be  correspondingly  and  permanently  improved. 

To  effect  this  object  a  deflector  seems  an  obvious  expedient,  so  placed  and 
constructed  as  to  catch  the  water  now  lost  on  the  shoal,  (which  is  itself  a  partial 
deflector,)  and  with  such  a  direction  that  the  desired  deflection  shall  be  gradual 
and  complete. 
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I  think  the  proper  direction  for  the  deflector  is  aline  about  parallel  to  the  west- 
ern edge  of  the  great  ehoal  near  its  northern  portion. 

The  proper  position  for  the  deflector  is  probably  a  little  to  the  eastward  of 
the  western  edge  of  the  shoal,  and  it  should  extend  across  the  deep  sack  in  the 
shoal,  at  or  near  its  mouth.     The  line  of  it  would  be  about  b  c  b,  sheet  6. 

As  it  is  always  impossible  to  foresee  the  effect  of  any  interference  with  the 
natural  regimen  of  a  water-course,  I  should  prefer  that  the  deflector  be  tempo- 
rary and  removable  if  found  to  act  d  is  advantageously,  or  when  endangered  by 
ice,  And  my  wish  was,  and  is,  to  devise  a  floating  structure  which  would  act  as  a 
deflector  when  anchored  in  position. 

It  is  difficult,  however,  to  arrange  such  a  structure  on  account  of  the  consid- 
erable depth  to  which  it  should  sink  in  order  to  be  effectual.  I  propose,  there- 
fore, a  more  flxed  arrangement,  which  is,  to  sink  three  cribs  filled  with  stone  at 
the  points  b\  c,  and  b,  and  connect  them  by  a  single  row  of  piles  driven  very  nearly, 
though  not  quite,  in  contact  with  each  other,  and  connected  at  the  top  by  a  cap- 
piece. 

The  effect  of  this  structure  should  be  very  carefully  observed.  It  may  be 
found  necessary  to  extend  it  towards  the  north  or  south,  or  to  remove  a  portion 
of  it.  It  is  not  improbable  that  it  may  be  found  expedient  to  erect  a  jettee  also 
on  the  Havre  de  Grace  side  to  give  a  better  direction  to  the  water,  which  now 
spreads  over  the  shoal  westward  of  the  channel. 

An  estimate  is  in  course  of  preparation  of  the  cost  of  such  a  jettee  as  is  pro- 
posed above.  If  found  to  do  what  is  expected  of  it,  there  should  be  formed  a 
solid  stone  jettee  on  the  line  of  the  proposed  piling,  for  which  an  estimate  will  be 
submitted. 

There  will  also  be  prepared  an  estimate  of  a  floating  substitute  for  the  piling. 

It  would  be  desirable,  simaltaneously  with  the  construction  of  the  jettee,  or 
antecedent  thereto,  to  dredge  through  the  shoal  which  has  formed  at  the  lower 
end  of  the  upper  cut,  and  to  widen  the  channel  about  the  lower  half  of  the  lower 
cut.  An  estimate  will  be  prepared  of  the  cost  of  reopening  the  old  cuts  to  the 
depth  of  ten  and  the  width  of  one  hundred  feet. 

Some  additional  current  observations  are  requsite  in  order  to  decide  definitely 
the  precise  position  for  the  proposed  jettee.     These  have  been  directed. 

There  is  no  pressure  from  any  quarter  for  rapid  progress  in  the  work  of  im- 

Srovemeut  at  this  point,  and  it.  would  seem  advantageous,  therefore,  to  proceed 
eliberately  with  it. 

Very  respectfully,  your  obedient  servant, 

W.  P.  CRAIGHILL, 
Major  of  Engineers,  Brevet  Lieutejiant  Colonel. 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S»  A.,  Washington,  D.  C. 


APPENDIX  L. 

TJ.  S.  EiXGfNBBR's  Office,  Philadelphia,  Pa., 

September  11,  1867. 
Sir:  In  accordance  with  the  requirements  of  circulars  Nos.  11  and  24,  engi- 
neer department,  dated  respectively  ihe  10th  of  June  and  29th  of  August,  1867,. 
I  have  the  honor  to  transmit  herewith  annual  reports  of  the  progress  made  in 
the  following  river  and  harbor  improvements  and  surveys  in  my  charge,  together 
with  the  necessary  abstracts  of  proposals,  and  of  contracts,  &c.,  relating  thereto, 
viz :  Delaware  breakwater,  Delaware  bay ;  improving  harbor,  &c.,  at  Marcus 
Hook,  Delaware  river;  improving  harbor,  &c.,  at  Chester,  Delaware  river;  sur- 
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vey  at  Reedy  island,  Delaware  river ;  survej  at  Liston's  Tree  point,  Delaware. 
In  all  fifteen  papers. 

I  would  take  this  opportunity  of  calling  attention  to  the  unhappy  effect  of 
some  of  the  provisions  of  the  act  of  Congress  making  appropriations  for  the 
above  works.  By  law,  all  power  is  taken  from  an  ofiicer  to  reject,  after  due 
advertisement,  a  bid  merely  because  it  iu  extortionate.  If  the  lowest  bidder  be 
a  responsible  man,  the  law  requires  a  contract  to  be  made  with  him,  though  he 
.  offers  to  furnish  the  articles  or  labor  at  a  thousand  fold  its  market  price.  If  an 
attempt  is  made  to  regulate  bids,  by  stating  in  the  advertisement  that  unreason- 
able bids  will  be  rejected,  the  bidder  quietly  remarks,  **I  have  read  the  law," 
and  avails  himself  in  his  bids  of  the  particular  information  gained  by  poring 
over  congressional  publications,  to  the  detriment  of  the  public  interest.  This 
provision  of  the  law  offers  a  premium  to  contractors  to  enter  into  combination  to 
force  prices  to  such  a  point  as  they  may  choose  to  fix  upon,  after  obtaining  the 
control  of  the  market  in  regard  to  certain  articles.  Such  a  combination  in  one 
instance  has  already  caused  much  difficulty  and  delay  in  the  prosecution  of  cer- 
tain  work  at  Marcus  Hook,  and  will  give  much  more,  perhaps,  ultimately  rend- 
ering a  suspension  of  operations  for  weeks  or  months  necessary. 

The  proviso  requiring  separate  contracts  to  be  made  for  each  class  of  materials 
or  labor  for  each  work,  instead  of  a  single  contract  embracing  all  the  means 
and  appliances  requisite  for  a  proper  prosecution  of  the  work  to  its  entire  com- 
pletion, is  producing  all  the  trouble,  confusion,  and  dissatisfaction  that  were  an- 
ticipated by  the  department  when  endeavoring  to  have  the  proviso  modified 
last  year.  It  has  resulted  in  parcelling  out  to  four  or  five  distinct  individuals 
what  should  have  been  under  the  control  of  one,  and  rendering  it  almost  im- 
practicable for  the  different  parties  to  work  harmoniously  and  to  the  greatest 
advantage  for  the  interests  of  the  United  States.  They  are  loud  in  their  de- 
nunciation of  the  absurdity  of  the  provision,  judging  from  their  experience  as 
practical  men,  as  experts  in  matters  of  construction. 

In  the  works  under  my  charge  it  has  prevented  some  of  the  most  reliable 
men  from  making  bids.  When  informed  of  the  provisions  of  the  law,  seeing  at 
once  the  endless  complication  which  might  arise,  the  constant  jarring  and  quar- 
reling between  the  different  parties,  and  loss  to  which  they  themselves  might  be 
subjected  through  the  delay  or  failure  of  another  party,  upon  whose  work  their 
own  might  depend,  they  refuse  to  look  at  drawings,  specifications,  or  anything 
else;  stated  under  such  conditions  they  did  not  wish  to  know  anything 
more  ;  "  they  would  not  touch  the  work  with  a  ten-fbot  pole,  or  have  anything 
to  do  with  it,"  and  they  did  not.  By  thus  preventing  the  reception  of  advan- 
tageous bids,  further  injury  to  the  public  service  results. 

Under  this  distribution  of  separate  contracts  for  labor  and  materials  for  the 
same  work  among  different  parties,  owing  to  the  fault  of  one  party,  heavy  claims 
for  damages  have  been  made  by  others  ;  the  claims  are  just,  but  the  aggressor 
refuses  to  pay  them,  and  how  they  are  to  be  paid  under  the  law  remains  to  be 
settled. 

If  it  was  desired  to  cause  work  to  be  done  at  great  expense,  in  the  most 
unsatisfactory  manner,  and  to  assist  in  further  demoralization  of  contractors — ^if , 
indeed,  with  many  of  them,  that  be  practicable — a  more  happy  set  of  provisions 
to  attain  these  objects  could  hardly  be  devised. 

I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

C.  SEAFORTH  STEWART, 
^  Lieutenant  Colonel  of  Engineers, 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers^  U,  S.  A.,  Washington,  D.  C. 
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Ll. 

Report  of  progress  made  in  construction  of  the  Delaware  hreakioater  during  tJie 
year  ending  June  30,  1867. 

It  was  ascertained,  after  an  examination  of  this  work  on  the  .9th  of  Angust, 
1866,  that  preparations  could  not  be  made  and  materials  procured  in  time  to 
accomplish  any  work  during  that  year. 

On  the  7th  of  January,  1867,  proposals  by  advertisement  were  invited  for 
furnishing  as  much  stone  for  continuing  this  work  as  was  supposed  could  be 
advantageously  received  during  the  working  season;  and  on  the  3l8t  of  the 
same  month  proposals,  in  like  manner,  were  invited  for  putting  the  stone  to  be 
furnished  in  position. 

Three  sets  of  bids  for  material  were  sent  in  and  six  for  labor.  Contracts 
were  accordingly  entered  into  with  the  lowest  responsible  bidders. 

On  the  23d  of  May  the  placing  of  stones  in  position  on  the  breakwater  was 
begun. 

Through  miscalculation  as  to  means  to  be  employed,  the  contractor  for  labor, 
although  thoroughly  forewarned  on  all  such  points,  did  not  put  up  machinery 
of  suitable  character  and  strength  for  the  work  to  be  done.  Vessels,  therefore, 
could  not  be  unloaded  as  rapidly  as  they  should  have  been,  nor  as  fast  as  through 
his  representations  the  masters  had  been  led  to  anticipate.  Some  vessels  before 
discharging  were  kept  waiting  for  weeks.  Hence  have  aiisen  claims  for  demur- 
rage as  yet  unpaid  by  the  contractor  for  labor,  from  whom  it  is  justly  due. 

Owing  to  the  machinery  and  the  inexperience  of  the  hands  employed  at  the 
labor,  very  little  progress  in  the  construction  had  been  made  up  to  the  30th  of 
June,  1867 — the  close  of  the  fiscal  year. 

In  all,  at  that  date,  about  1,200  tons  of  stone  had  been  received  and  put  in 
position,  completing  to  the  full  height  of  superstructure  115  feet  in  length. 
The  whole  length  completed  is  about  2,000  feet,  and  some  560  feet  in  length  re- 
main to  be  raised  to  the  proper  height. 

No  work  has  been  done  at  the  ice-breaker ;  as  soon  as  it  can  be  completed  a 
crane  will  be  placed  there,  but  the  principal  effect  will  be  directed  to  complete, 
so  far  as  practicable,  in  the  first  place,  the  breakwater  proper,  its  present  oase. 

Expenditures  to  June  30,  1867. 

Advertising,  stationery,  &c $527  74 

Contractors  for  stone  furnished 3, 235  32 

Services  of  United  States  inspectors,  &c • 490  29 

Total  to  June  30, 1867 4,  253  35 

In  hands  of  agent  July  1, 1867 $23, 546  65 

In  treasury  July  1,  1867,  available  for  the  year  ending  June  30, 

1868 189,  603  70 

Total  available  for  year  ending  June  30, 1868 213, 150  35 


This  sum  will  probably  complete  the  works  on  their  present  bases. 

Amount  that  can  probably  be  profitably  expended  during  the  year  ending 
June  30,  1868,  $100,000. 

The  breakwater  is  located  in  the  collection  district  of  Delaware.  The  nearest 
port  of  entry  is  Wilmington.  There  is  a  light-house  upon  the  breakwater  and 
another  upon  Cape  Henlopen.  Fort  Delaware  is  the  nearest  fort.  The  amount 
of  revenue  collected  at  Wilmington  during  the  fiscal  year  ending  June  30,  1867, 
is  $41,733  96. 
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It  is  estimated  tbat  daring  the  past  year  upwards  of  30,000  vessels  have 
passed  in  and  out  of  Delaware  bav  and  by  these  works.  Many  of  these  vessels 
nave  taken  shelter  in  the  artificial  harbor. 

The  following  table,  taken  from  such  imperfect  records  as  have  been  kept 
from  time  to  time  since  the  breakwater  was  raised  above  the  surface  of  the  water, 
gives  the  number  of  vessels  of  each  class  sheltered  behind  that  work  during  the 
different  periods  therein  specified : 


Yean. 

Shlpi. 

Barks. 

Brigs. 

Schooners 

Sloops. 

EHlot  boats  Steamers. 

Total 

1833« 

22 

48 

133 

301 

227 

165 

165 

172 

111 

107 

103 

231 

265 

258 

342 

340 

329 

35 

65 

116 

79 

6 

55 

231 

231 

274 

28 

97 

178 

315 

569 

1,027 

478 

732 

504 

279 

902 

1,060 

841 

969 

1,042 

1,625 

1,937 

1.457 

804 

1,085 

855 

1,062 

981 

78 

879 

1,040 

1,155 

1,179 

694 

490 

372 
667 
1,719 
2.719 
2,777 
3,191 
3,561 
1,9(9 
3,916 
5.335 
4,981 
5,767 
5,446 
6,711 
7,742 
6,037 
3.261 
5.098 
6.808 
6,125 
5,348 
1,030 
8,087 
7.092 
7,781 
6,056 
6,747 
3.929 

167 
303 
461 
WO 
629 
765 
734 
308 
590 
802 
1.167 
854 
597 
614 
358 
374 
168 
90 
128 
256 
218 
174 
253 
251 
189 
209 
269 
147 

127 
411 
644 
767 
732 
685 
697 
371 
483 
744 
792 
744 
776 
781 
874 
918 
653 

866 

iKHh 

1  744 

1835 

3.526 
5,434 

1836 

1837 

4,843 
5.6i8 

Ig38 

1889 

5,061 
3,ai9 

1840c 

18414 



6,0J2 
8.098 
7,884 
8,595 
8,126 
9,989 
11, 2i53 
9,126 
5,115 
6  669 

1842 

1843 

1844 

1845 

1846 



1847 

1848 

1849 

1854  e 

247 
240 
425 
331 
34 
239 
345 
308 
378 
227 
207 

114 
243 

286 

2-ao 

38 
246 
347 
299 
372 
316 
179 

1855 

8.339 
8  270 

1856 

1857 

7  177 

1858/ 

1.360 

1862^ 

9.759 
9,306 

1863 

.......... 

1864 

9,963 
8,468 
8.311 
5,049 

1865 

1866 

1867A 

Total 

4,536 

2,981 

24,217 

130.242 

11,725 

.11,  149 

2,660 

187, 510 

a  From  Snpt.  1,  {nclasive. 

6  July  1  to  Oct  17  not  reoord«d. 

e  To  June  3,  Inclnslye. 


d  From  May  1. 

a  From  April  I,  inclnsive. 

/To  March  31,  indosiye. 


fFrom  Feb,  1,  incloKive. 
To  Jane  30,  hidosiva. 


It  is  thus  seen  that  187,510  days  shelter  have  been  afforded  to  vessels  of 
every  class.  Upon  an  average  for  each  recorded  day  of  these  28  years,  21  ves- 
sels have  been  at  anchor  in  this  harbor. 

Abstracts  of  proposals  of  contracts  for  the  work  and  for  each  class  of  materials 
and  labor  therefor  are  transmitted  herewith. 

It  is  thought  that  probably,  at  intervals  of  ten  years,  or  thereabouts,  the 
damages  to  the  work  caused  by  ice  and  storms  may  require  an  appropriation 
of  about  815,000  for  repairs. 

Abstract  of  contracts  for  Delaware  breakwater :  Contractors,  Henry  Barker 
and  J.  R.  Bodwell.  stone ;'  William  H.  Miller,  labor. 

Abstract  of  contracts  for  each  class  of  materials  and  labor  for  Delaware 
breakwater:  Contractors,  Henry  Barker  and  J.  R.  Bodwell,  stone,  at  $4  73  per 
ton  ;  William  H.  Miller,  labor,  at  $1  22  per  ton. 

Respectfully  submitted : 

C.  SEAFORTH  STEWART, 

Lieutenant  Colonel  of  Engineers. 
28  w ^Vol.  ii 
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Abstract  of  preposah  for  Delaware  breakwater. 


Nmne  of  bidden 


Per  toa  for  stone. 


3 

H 

o 


H 

O  0 


I 
I. 

f 

2 


John  C.  Letper  and  Richardson  Shoemaker . 

William  H.  Groves 

Henry  Barker  and  J.  R.  Bodwell 

Cornelius  and  Charles  F.  Kennedy 

£.  D.  Kitchens,  £.  J.  Morris,  G.  Cham- 
bers, D.  A.  Marshall,  and  C.  Barton 

William  H.  Milter 

James  £.  Neal 


$4  00 
2  70 
4  73 


|5  25 
2  70 
4  73 


$1  30 

1  97 
1  25 

1  69 
1  22 
1  37 


Gneiss. 

Do. 
Granite  and  gneiai 


NoTB.— The  proposals  of  William  H.  Grores  were  rejected,  he  not  being  considered,  under 
the  circamstances  of  the  case,  a  responsible  bidder. 

C.  SEAFORTH  STEWART, 

Lieutenmnt  Colonel  of  EnginurM, 


L2. 

Report  of  progress  made  in  repairs  of  government  piers,  wharves,  and  landings, 
and  in  improving  harbor  at  Marcus  Hook,  on  Delaware  river,  Pennsylvania, 
during  the  year  ending  June  30,  1867. 

Having  on  the  2l8t  of  July,  1866,  been  charged  by  the  department  DiHth  the 
prosecution  of  these  repairs,  after  an  examination  of  the  piers  and  harbor  early 
in  August  following,  a  report  of  the  results  of  this  examination  was  made,  and 
on  the  20tb  of  September,  in  accordance  with  the  act  of  Congress  relating  to  the 
appropriation,  proposals  were  invited  by  advertising  for  making  the  required 
repairs. 

But  one  person  made  bids,  and,  as  stated  in  my  report  of  last  year,  owing  to 
delay  in  perfecting  the  bids  and  to  the  insufficiency  of  the  appropriation  to  make 
the  repairs  needed,  the  proposals  were  not  accepted,  and  further  operations  were 
postponed  until'  the  present  season. 

During  the  winter  session  of  Congress,  in  consequence  of  reports  and  estimates 
submitted,  an  additional  appropriation  was  made  for  repairs  and  also  for  improv- 
ing the  harbor  by  the  addition  of  four  new  piers,  in  accordance  with  plan  also 
submitted* 

On  the  15th  of  May,  1867,  proposals  for  repairs  of  old  piers,  wharves,  &;c., 
were  invited  by  advertiseoient,  and  on  the  22d  of  same  month  for  furnishing 
materials  and  labor  for  the  construction  of  the  four  new  piers  to  be  placed  ou 
the  prolongation  of  the  old. 

There  were  three  bidders  for  the  repairs,  and  contracts  for  each  class  of  labor 
and  materials  were  entered  into  with  the  only  bidder  whose  proposals  conformed 
to  the  requirements  of  the  act  of  Congress,  and  work  under  these  contracts  was 
to  commence  by  the  5th  of  July,  1867.  No  work  therefore  had  actually  been 
done  on  these  repairs  at  the  termination  of  the  fiscal  year  ending  June  30,  1807. 

For  materials  and  construction  of  the  four  new  piers  there  were  in  all  twelve 


Digitized  by  VjOOQIC 


JUPOBT  OF  THB  8ECBBTABT  OV  WUU  435 

sets  of  bidders.  Four  sets  of  contracts  wore  in  process  of  preparation  with  the 
lowest  responsible  bidders  at  the  close  of  the  fiscal  year,  and  under  these  work 
was  to  be  commenced  earlj  in  Jul j,  the  first  month  of  the  fiscal  year  for  which 
the  appropriation  for  the  new  piers  was  made. 

The  expenditures  daring  the  year  have  been  as  follows,  viz : 

Advertising  for  proposals $828  18 

Stationery  and  other  contingencies 9  80 

Total  to  Jane  30, 1867 ., 837  98 

In  hands  of  agent,  July  1, 1867 $4, 212  02 

In  treaaury,  July  1, 1867 93. 950  00 

Available  for  year  ending  June  30,  1868 98, 162  02 

Probable  amount  required  for  the  entire  and  permanent  completion 

of  the  work J98, 162  02 


This  amount  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30,  1868,  and  nothing  further  is  asked  for  to  complete  the  work. 

Marcus  Hook  is  located  in  the  collection  district  of  Philadelphia;  the  nearest 
port  of  entry,  light-house,  and  fort  are,  respectively,  Wilmington,  Delaware, 
Christiana  light,  and  Fort  Mifflin. 

The  amount  of  revenue  received  at  Wilmington  during  the  past  fiscal  year  is 
$41,733  96. 

Before  completion  of  the  work  it  will  be  of  benefit  to  commerce  and  naviga- 
tion so  far  as  to  afford  occasionally  a  convenient  ice  harbor  to  vessels  passing  up 
and  down  the  Delaware  when  ice  is  running  therein  heavily.  The  works  may 
also  aid  in  building  up  local  commerce. 

Abstracts  of  proposals,  of  contracts  for  the  work,  and  of  contracts  for  each 
class  of  materials  or  labor  for  the  work,  are  transmitted  herewith. 

For  a  few  years  after  completion  of  the  work  it  is  believed  no  large  expendi- 
ture will  be  required  unless  for  repairs  caused  by  unforeseen  accidents. 

The  probable  annual  expenditure  may  be  estimated  as  follows,  viz : 

Material  and  labor *I00 

Advertising  for  proposals  for  same 120 

Contingencies 20^ 

Total  per  year  for  ten  years 240^ 

At  the  expiration  of  about  ten  years  the  wood- work  of  piers,  wharves,  and 
landings  now  to  be  repaired  may  require  renewing  to  the  extent  of  probably 
$5,000. 

Ah$iracl  of  contracts  fur  improving  harbor  at  Marcus  Hookt  Pennsylvania. 

Repair  of  piers : 
William  H.  Botan,  for  all  timber,  iron,  and  labor. 
Four  new  piers : 
»  Abraham  P.  Eyre,  hemlock  timber  and  labor  on  same. 
John  0.  Leiper,  for  all  stone. 

Bebert  Grane  and  John  Keareny,  for  labor  on  stone. 
James  R.  Grant,  for  all  iron. 

C.  8EAF0RTH  STEWART, 

Li'uttnant  polond  of  Bngmeers. 
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Abstract  of  contracts  for  each  class  of  materials  and  labor  for  improving  harbor 
at  Marctts  Hook,  Pennsylvania, 

Repairs  of  piers : 

William  H.  Rotan — Hemlock  wharf  timber,  14  cents  per  foot,  face ;  bemlock 
piles,  ties,  and  drag  logs,  7  cents  per  foot,  lineal ;  white  pine  wharf  timber,  cap 
logs  and  caps,  30  cents  per  foot,  face ;  white  pine  bridge  timber  and  plank,  4  cents 
per  foot,  board  measure ;  oak  fenders,  5 J  cents  per  foot,  board  measure ;  moor- 
ing posts,  4  cents  per  foot,  board  measure  ;  iron  bolls,  7  cents  per  pound;  corner 
plates  and  spikes,  10  cents  per  pound;  screw  bolts,  14  cents  per  pound ;  ring 
bolts,  16  cents  per  pound  ;  labor  on  wharf  timber,  14  cents  per  foot ;  labor  on 
piles,  14  cents  per  foot,  lineal ;  labor  on  plank,  mooring  posts,  fenders,  &c.,  1} 
cent  per  foot,  board  measure. 
Four  new  piers : 

Abraham  P.  Eyre — Hemlock  wharf  timber,  13^  cents  per  foot,  face ;  labor  on 
wharf  timber,  5  cents  per  foot,  face, 

John  C.  Leiper — Hammered  facing  stone,  79  cents  per  foot,  cubic;  paring 
stone,  73  cents  per  foot,  cubic;  rubble  backing  stone,  $3  per  perch ;  rubble  fill- 
ing stone,  $1  40  per  perch, 

Robert  Crane  and  John  Keaveny — Labor  on  hammered  facing  stone,  $2  per 
yard  ;  labor  on  paving  stone,  92  50  per  yard  ;  labor  on  rubble  backing  stone, 
S2  per  perch  ;  labor  on  rubble  filling  stone,  SI  per  perch. 

James  R.  Grant — Iron  bolts,  6  J  cents  per  pound ;  screw  bolts,  10  cents  per 
pound. 

C.  SEAFORTH  STEWART, 

Lieutenant  Colonel  of  Engineers. 


Abstract  of  proposals  for  repairs  <U  Marcus  Hook,  Pennsylvania, 

No.  1.  A.  P.  &  Edwin  8.  Eyre — White  pine  cap  logs,  32  cents  per  foot, 
face,  square  measure  ;  white  pine  bridge  timber,  $30  per  1,000  feet ;  white  pine 
mooring  posts,  $  1 4  each  ;  white  oak  fenders,.$48  per  1,000  feet;  hemlock  sqnare 
timber,  14  cents  per  foot,  face;  hemlock  round,  and  piling,  8  cents  per  foot, 
lineal ;  white  oak  timber  for  piling,  14  cents  per  foot,  lineal ;  stringers  or  side 
of  bridging,  30  cents  per  foot,  lineal;  digging  out,  removing,  piling,  &Cn  14 
cents  per  foot ;  furnishing  and  laying  white  pine  bridge  plank,  $ oO  per  1,000 
feet ;  driving  piles,  $5  each ;  putting  on  fenders,  preparing  for  capping,  $1  50 
each ;  iron  work,  8  cents  per  pound. 

No.  2.  Milo  W.  Locke — White  pine  timber,  30  cents  per  foot,  lineal ;  hem- 
l^k  timber,  including  piles,  16  cents  per  foot,  lineal ;  white  oak  timber,  160 
per  1,000  feet,  board  measure;  iron  work,  8  cents  per  pound;  on  white  pine, 
10  cents  per  foot,  lineal ;  on  hemlock  cribs,  6  cents  per  foot,  lineal ;  driving 
pilee»  15  cents  per  foot,  lineal ;  stone,  $2  50  per  perch ;  removing  old  work, 
&c ,  $1,000. 

No.  3.  W.  H.  Rotan — Hemlock  piles,  ties,  and  drag  logs,  7  cents  per  foot, 
lineal;  hemlock  wharf  timber,  14  cents  per  foot,  face;  pine  wharf  timber,  30 
cents  per  foot,  face ;  pine  caps  and  cap  logs,  30  cents  per  foot,  face ;  pine  bridge 
timber,  4  cents  per  foot,  board  measure ;  pine  plank,  4  cents  per  fool,  boar4 
measure ;  oak  fenders,  5^  cents  per  foot,  board  measure ;  mooring  poetfl,  4  eents 
per  foot,  board  measure ;  iron  bolts,  7  cents  per  pound ;  iron  corner  platee»  with 
nails,  10  cents  per  pound ;  iron  screw  bolts,  14  cents  per  ponnd;  iron  rinr  bolle, 
16  cents  per  ponna;  laying  wharf  timber,  14  cents  per  foot,  lineal;  driving 
piles,  removing  old  work,  filling  up,  &c.,  14  cents  per  foot,  lineal;  bridge  work. 
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planking,  patting  on  fenders,  mooring  posts,  and  all  sawed  timber,  1^  cent  per 
foot,  board  measare.  ^ 

Tbe  proposals  of  William  H.  Botan,  being  more  nearly  in  conformity  with 
the  requirements  of  law  and  the  lowest  in  the  aggregate,  were  accepted. 

C.  SEAFORTH  STEWART, 

Lieutenant  Colonel  of  Engineers, 


pa 
fill 


Abstract  of  proposals  Jur  new  piers  at  Marcus  Hookt  Pennsylvania, 

Eeaney,  S  m  &  Co. — Iron  bolts,  7  cents  per  pound. 

James  B.  Grant — Iron  bolts,  6^  cents  per  pound ;  screw  bolts,  10  cents  per 
pound. 

John  B  McNeil— Bubble  filling,  il  47 J  per  perch. 

Edward  J.  Lanman — Bubble  filling.  Si  95  per  perch ;  rubble  backing,  $/>  per 
perch;  hammered  facing  stone  and  paving  stone,  $9,417  for  each  pier. 

George  W.  Smith — Hemlock  timber,  16|  cents  per  foot,  face. 

Bobert  Crane  and  John  Keaveny — Hammered  facing  stone,  $24  per  cubic  yard  ; 
>aving  stone,  $19  per  cubic  yard ;  rubble  backing,  $5  50  per  perch  ;  rubble 
'ling,  $3  per  perch ;  hemlock  timber,  17  cents  per  foot,  face ;  iron  bolts,  10 
cents  per  pound ;  labor  on  hammered  facing  stone,  $3  per  yard ;  on  paving 
stone,  $2  50  per  yard ;  on  rubble  backing,  $2  per  perch ;  on  rubble  filling,  $  I 
per  perch  :  on  hemlock  timber,  15  cents  per  foot,  face. 

John  Stewart,  jr.,  and  John  S.  Stevens — Iron  bolts,  7  cents  per  pound. 

William  H.  Botan — Hemlock  timber,  1 6  cents  per  foot,  face ;  iron  bolts,  7 
cents  per  pound ;  labor  on  hemlock  timber,  5  cents  per  foot,  face. 

A.  P.  Eyre — Hemlock  timber,  13J  cents  per  foot,  face ;  iron  bolts,  7 J  cents 
perpound  ;  labor  on  hemlock  timber,  5  cents  per  foot,  face. 

Henry  Barker  and  J.  B.  Bgdwell — Hammered  facing  stone,  81  20  per  cubic 
foot ;  paving  stone,  $1  20  per  cubic  foot ;  rubble  backing,  $4  per  perch ;  rubble 
filling,  82  per  perch ;  labor  on  hammered  facing  stone.  $6  per  cubic  yard ;  on 
rubble  backing,  $1  50  per  perch ;  on  rubble  filling,  2!)  cents  per  perch. 

John  0.  Leiper — Hammered  facing  stone,  79  cents  per  cubic  foot ;  paving 
stone,  73  cents  per  cubic  foot ;  rubble  backing,  $3  per  perch ;  rubble  filling, 
81  40  per  perch. 

John  Honan — Labor  on  hammered  facing  stone,  84  75  per  yard ;  on  paving 
stone,  84  75  per  yard  ;  on  rubble  backing,  82  per  yard. 

0.  SEAFOBTH  STEWABT, 

Lieutenant  Colonel  of  Engineers. 


L  3. 

Report  of  progress  made  in  impromng  harbor  at  Chester,  Pennsylvania^  during 
the  year  ending  June  3C,  1867. 

Congress  having,  durine  the  last  winter  session,  made  an  appropriation  for 
improving  Chester  harbor  oy  repairing  the  government  piers,  &c.,  and  the  de- 
partment having  charged  me  with  the  prosecution  of  these  repair^  proposals 
^therefore  were  invited  by  advertisement  on  the  29th  of  May*  1867. 

Six  sets  of  proposals  were  received,  and  those  of  the  lowest  responsible  bidders 
accepted. 

It  being  about  the  close  of  the  fiscal  year,  preparations  were  made  to  enter  into 
tbe  necessary  contracts,  that  work  might  be  commenced  as  soon  as  practicable 
aiter  the  beginning  of  Ae  new  fiscal  year,  for  which  the  new  appropriation  had 
been  made. 
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Proposals  £br  repairs  to  the  causeway  connected  with  the  lower  pier  had  not 
been  invited  in  May,  as  it  was  believed  this  work  might  be  done  to  greater  ad- 
vantage at  a  later  day.  No  work  npon  repair  had  therefore  been  began  at  the 
close  of  the  jear  ending  June  30,  1867.  Expenditnree  for  that  year  have  been 
as  follows,  vis : 

Advertising  for  proposals $294  73 

Stationery 1  85 

Total  to  Jane  30, 1867 «96  68 

Amount  available  for  the  year  ending  June  30,  1868 10,  703  42 

This  sum  will  probably  be  sufficient  for  the  completion  of  the  contemplated 
repairs,  and  can  be  profitably  expended  daring  the  fiscal  year  ending  June  30, 
1868.     No  further  appropriation  is  asked  for. 

Chester  is  located  in  the  collection  district  of  Philadelphia.  That  city  is  the 
nearest  port  of  entry.  Fort  Mifflin  is  the  nearest  fort,  and  the  nearest  light- 
house is  Fort  Mifflin  light.  The  amount  of  revenue  collected  at  Philadelphia 
during  the  fiscal  year  ending  June  30,  1867,  is  $8,845,772  43, 

It  is  reported  that  at  one  time  during  the  past  winter  about  seven  sea-going 
steamers,  two  ships,  five  or  six  barks,  and  some  thirty-five  small  crafts  were 
ice-bound  at  Chester. 

Since  October,  1866,  from  incomplete  records,  it  would  seem  that  at  least 
eleven  steamers,  eight  barks,  nine  brigs,  and  many  smaller  vessels  have  arrived 
there,  besides  the  steamboats  touching  daily  on  their  up  and  down  trips. 

Inasmuch  as  private  wharves  have  been  built  in  wnat  was  once  the  harbor 
between  the  government  piers,  and  may  apparently  be  extended  at  will,  having 
already  greatly  diminished  the  capacity  of  tne  harbor,  as  other  piers  and  wharves 
have  been  built  above  and  below,  and  it  is  intended,  by  private  individuals,  to 
make  like  and  extensive  arrangements  for  the  accommodation  of  vessels  in  landing 
and  receiving  freight,  and  to  protect  them  from  ice  during  the  winter  months,  it 
would  seem  it  is  no  longer  necessary  for  the  United  States  to  be  at  the  expense 
.of  keeping  these  piers  in  repair  for  the  sake  of  what  was  once  the  only  shelter 
for  vessels,  the  so-called  harbor  of  Chester,  and  that  it  would  be  more  advan- 
tageous to  retrocede  the  piers  to  the  State  of  Pennsylvania,  that  the  latter  might 
dispose  of  them  to  private  individuals,  or  in  such  other  way  as  to  it  might  seem 
best. 

Abstracts  of  proposals,  of  contracts,  and  of  contracts  for  each  class  of  materials 
or  labor  for  the  work}  are  forwarded  herewith. 

The  amount  required  for  yearly  expenditures,  for  casual  repairs,  is  estimated 
as  follows,  viz : 

Materials  and  labor $200 

Advertising  for  proposals  for  same 120 

Contingencies 40 

Total  per  year  for  ten  years 360 


After  some  ten  years  a  sum  of  $7,000  may  be  necessary  for  renewing  upper 
parts  of  piers,  wharves,  and  bridges. 
Respectfully  submitted : 

C.  SEAFORTH  STEWART. 

Lieutenant  Cohnd  of  Engineers. 
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Abstract  of  contracts  for  improving  harbor  at  Chester^  Pennsylvania. 


Name  of  contractor. 

For  what  purpose. 

Bartram  Bootn -- 

Timber, 

James  R.  Graut 

Iron. 

James  Kelson. • ....  *.•.......................•••«••.....,*... 

Labor. 

Abstract  of  proposals  for  repairing  piers  at  Chester^  "Pennsylvania, 

fteaney,  Son  &  Go. — Iron  bolts,  7  cents  per  ponnd. 

James  Nelson — ^For  all  labor,  18  cents  per  foot,  face. 

Bartram  Booth — White  pine  cap  logs,  ^34  per  1,000  feet;  wbite  pine  bridge 
timber,  30  cents  per  cnbic  foot ;  white  pine  mooring  posts,  30  cents  per  cubic 
foot ;  white  pine  npper  conrses,  30  cents  per  foot,  face ;  white  pine  bridge 
plank,  $31  per  1,000  feet;  oak  posts  and  fenders,  t47  50  per  1,000  feet;  hem- 
lock tie  timber,  7  cents  per  foot. 

James  R.  Grant — Iron  bolts,  6  cents  per  pound ;  screw  and  ring  bolts,  10 
cents  per  pound. 

W.  H.  Rotan — White  pine  wharf  timber  and  caps,  2*l\  cents  per  superficial 
foot ;  white  pine  ties,  20  cents  per  lineal  foot ;  hemlock  square  wharf  timber, 
15  cents  per  superficial  foot ;  hemlock  tie  timber,  8  cents  per  lineal  foot ;  oak 
fenders,  5  cents  per  foot ;  white  pine  bridge  timber,  $37  50  per  1,000  feet ; 
white  pine  mooring  post^,  plank,  &c.,  $37  50  per  1,000  feet;  iron  bolts,  6| 
per  pound ;  screw  bolts,  10  J  cents  per  pound ;  wrought  spikes,  7  cents  per 
pound ;  labor  on  all  square  timber,  1^  cent  per  foot ;  laying  timber  and  balance 
of  work,  12  cents  per  foot 

A.  P.  Eyre — White  pine  side  and  caps,  31  cents  per  foot,  face ;  white  pine 
bridge  timber,  $32  per  1,000  feet ;  white  pine  stringers,  32  cents  per  lineal 
foot ;  white  pine  plank,  $37  per  1,000  feet ;  white  pine  mooring  poste,  830  per 
1,000  feet ;  hemlock  tie  timber,  7  cents  per  lineal  foot;  oak  fenders,  $45  per 
1,000  feet;  labor  on  timber,  13^  cents  per  foot,  face;  placing  sleepers  for 
bridges,  $4  per  1,000  feet ;  bridge  covering,  $6  per  1,000  feet ;  placing  and 
securing  mooring  posts,  $10  per  1,000  feet;  for  linear  work,  10  cents  per  foot ; 
putting  on  of  fenders,  $15  per  1,000  feet. 

C.  SEAFOBTH  STEWART, 

Lieutenant  Colonel  of  Engineers. 


Abstract  of  contracts  for  each  class  of  materials  and  of  labor  for  improving 
harbor  at  Chester,  Pennsylvania. 

Bartram  Booth — White  pine  cap  logs,  $34  per  1,000  feet,  board  measure;  white 
pine  bridge  timber  and  mooring  posts,  30  cents  per  cubic  foot ;  white  pine  wharf 
timber,  30  cents  per  foot,  face ;  white  pine  bridge  plank,  $31  per  1,000  feet, 
board  measure ;  hemlock  tie  timber,  7  cents  per  foot,  lineal ;  white  oak  posts 
and  fenders,  $47  50  per  1,000  feet,  board  measure. 

James  B.  Grant — ^Iron  bolts,  6  cents  per  pound ;  corner  plates,  spikes,  screws, 
and  ring  bolts,  10  cents  per  pound. 

James  Nelson — For  all  labor,  18  cents  per  foot  face  of  wharf  and  pier  work. 

C.  SEAFORTH  STE.WART, 

Lieutenant  Colonel  of  Engineers, 
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L  4-  , 

Report  of  ^progress  made  in  survey  at  Reedy  island  during  the  year  ending 

June  30,  1867. 

This  sarvej  was  commenced  bj  R.  M.  Bache,  Assistaat  United  States  Coast 
Survey,  on  the  Ist  of  May,  1867.  ITie  stormy,  rainy  weather  prevalent  dur- 
ing the  months  of  May  «^ud  June  interfered  with  its  progress  greatly.  At  the 
close  of  the  fiscal  year,  on  Junfe  30,  1867,  the  field-work  had  not  been  com- 
pleted. 

It  will  be  some  time  befbre  the  results  of  the  survey  can  be  ascertained  and 
be  made  available  to  determine  what  plan  shall  be  adopted  and  the  expendi- 
tures necessary  under  such  plan. 

The  expenditure  on  the  survey  on  June  30,  1867,  had  been  as  follows,  viz : 

Services  of  hired  men $391  96 

Subsistence 78  00 

Signals  and  contingencies 36  56 

Total  to  June  30,  1867 506  51 

Probably  as  much  more  will  be  required  to  complete  the  survey. 

Reedy  island  is  in  the  collection  district  of  Delaware.  The  nearest  port  of 
entry  is  Wilmington,  Delaware. 

There  is  a  light  upon  the  island — Reedy  island  light. 

Fort  Delaware  is  the  nearest  fort. 

The  amount  of  revenue  collected  at  Wilmington  during  the  fiscal  year  ending 
June  30,  1867,  is  841,733  96. 


Respectfully  submitted : 


C.  SEAFORTH  STEWART, 

Lieutenant  Colonel'  of  Engineers. 


L5. 

Progress  made  in  survey  at  Liston's  Tree  Point,  Delaware,  during  the  year 

ending  June  30,  IS67. 

An  officer  of  the  Coast  Survey  has  been  detailed  for  this  work  upon  the  com- 
pletion of  the  survey  at  Reedy  island,  upon  which  he  was  engaged  at  the  close 
of  the  fiscal  year  ending  June  30,  1867. 

To  make  this  survey  may  require  an  expenditure  of  $1,000.  This  will  be 
expended  during  the  fiscal  year  ending  June  30,  1868. 

Liston's  Tree  Point  is  located  in  the  collection  district  of  Delaware.  The  nearest 
port  of  entry  is  Wilmington.  Bombay  Hook  light-house  is  the  nearest  light ; 
Fort  Delawai-e  the  nearest  fort. 

The  amount  of  revenue  collected  at  Wilmington,  Delaware,  during  the  fiscal 
year  ending  June  30,  1867,  is  $41,733  96. 

Respectfully  submitted : 

C.  SEAFORTH  STEWART, 

Lieutenant  Colonel  of  Engineers. 
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APPENDIX  M. 

New  York,  Augtui  6,  1867. 

Obnbral  :  I  have  the  honor  to  submit  the  following  report  of  operations 
upon  the  improvement  of  the  nudson  river  during  the  year  ending  June  30, 1867: 

By  letter  of  August  6,  1866,  the  department  was  ftirninhed  with  a  report  of 
the  condition  of  the  Hudson  river,  and  of  the  works  erected  for  its  improvement 
by  the  United  States  engineers  and  by  the  State  commissioners,  from  Troy  to 
New  Baltimore. 

The  works  erected  by  the  United  States  from  1834  to  1843,  considting  of  the 
Overslaugh  dike  below,  and  the  Port  Sfchuyler  dike  above,  Albany,  were  found 
to  need  extensive  repairs,  and  to  this  purpose  it  was  proposed  to  devote  the 
whole  sum  of  $83,000  then  available.  Brevet  Lieutenant  Colonel  John  M. 
Wilson,  captain  of  engineers,  having  reported  to  me  September  6,  as  iipsistant 
upon  the  improvement  of  the  Hudson  river,  repaired  to  Albany,  furnished  with 
the  necessary  instructions  to  undertake  the  repairs  of  the  United  States  dikes 
above  and  below  Albany.  Under  his  efficient  supervision  repairs  have  been 
vigorously  pushed  during  the  year. 

Notwithstanding  the  lateness  of  the  season  at  which  work  was  commenced, 
and  the  unusual  number  of  freshets  which  postponed  active  operations  of  this 
*  season  nearly  to  June,  considerable  progress  has  been  made. 

The  repairs  of  the  dikes  consisted  in  repaving  slopes  with  large  stone  laid  by 
hand,  in  restoring  the  original  cross-section  of  the  dike  by  a  filling  of  stone,  and 
by  repaving  the  surface ;  and  when  the  destruction  of  the  diko  had  gone  too 
far,  in  rebuilding  it,  using  the  construction  known  as  the  half-dike. 

November  9,  1866,  a  full  report  and  estimates  for  the  improvement  of  the 
Hudson  river,  made  as  complete  as  possible  from  information  compiled  from  former 
surveys  and  reports,  was  rendered  to  the  department. 

Under  this  report  a  further  appropriation  of  8305,188  was  granted  by  Congress. 

A  board  of  engineers  was  convened  at  Albany  on  May  14,  1867,  and  the 
system  described  in  the  report  of  November  9  substantially  indorsed. 

A  survey  of  the  river  near  New  Baltimore,  and  also  at  Cuyler's  island,  above 
Albany,  vras  made  in  May  and  June,  for  the  express  object  of  locating  correctly 
the  works  of  improvement  required  at  those  localities.  These  surveys  will 
hereafter  form  pf)rtions  of  the  general  survey  of  the  river. 

Tide-gauges  have  been  set  at  Troy,  Castleton,  Albany,  and  New  Baltimore, 
and  temporarily,  for  specific  objects,  at  Ooeyman's,  Bogart's  island,  and  Cuyler's 
island.  The  extension  of  the  freshet  into  the  month  of  June  has  prevented,  for 
want  of  sufficient  length  of  observation  from  the  cause  above  assigned,  a  report 
of  the  tidal  state  of  the  river  for  the  last  year. 

Current  observations,  giving  velocities  of  surface  and  the  set,  have  been  made 
at  Coeyman's,  and  the  results  transmitted,  in  a  sketch  of  Barren  island  and  the 
neighborhood,  to  the  department.  The  surveys  and  examinations  described  have 
not  sufficiently  advanced  as  yet  to  have  particular  bearing  upon  the  system  of 
improvement  adopted. 

These  surveys  will  continue  until  all  necessary  information  has  been  obtained. 

Monet/  statement, — Appropriation  of  ISG'k. — Repairs  of  harbors  on  the  Atlantic 

coast. 

Amount  available  July  1, 1866 $33,  000  00 

Expended  during  the  year 24, 123  76 

^  Balance  available  July  1,  1867 8,  876  24 
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Appropriation  ^1866. — Improving  the  Hudson  river. 

Amotitit  available  July  1,  1866 $50,000  00 

Expeoded  dariog  the  year ..^.^k...**^ •••.••••«       17» 325  52 

Balance  available  July  1,  1867 •*.. 32,674  48 

■  ^  1 II  111* 

Examination*  and  survej/i  on  the  AthMic  coast. 

Applied  to  the  survey  of  the  Hudson  river : 
Amount  expended  during  the  year • «         $651  91 


Information  supplied  to  conform  to  the  acts  of  Congress  making  appropriations 
for  this  work : 

1.  Resurvey  has  not  sufficiently  progressed  to  furnish  results. 

2.  There  is.  required  to  be  appropriated  to  finish  the  scheme  of  improvement, 
according  to  the  estimate  of  November  9,  1866,  the  sum  of  8474,109  75. 

3.  The  amount  that  can  be  profitably  expended  during  the  next  fiscal  year  is 
$335,000. 

4.  This  work  is  situated  in  the  fourteenth  collection  district. 

5.  The  nearest  port  of  entry  is  Albany,  New  York. 

6.  The  amount  of  revenue  collected  there  for  the  last  fiscal  year  is  $19,974. 

7.  The  amount  of  commerce  and  navigation  to  be  benefited  by  this  work  is 
about  $500,000,000. 

8.  Abstract  of  proposals,  with  names  of  bidders  sent  herewith. 

9.  Abstract  of  contracts,  with  names  of  contractors  sent  herewith. 

10.  Abstract  of  contracts  for  each  class  of  materials  or  labor.     (Included  in 
No.  9.) 

The  works  to  be  finished  this  year  are  the  repairs  of  the  United  States  dikes, 
new  dike  at  Ouyler's  island,  and  cutting  away  the  face  of  MuU's  island,  with  a 
probable  total  expenditure  of  $162,960. 

During  the  next  season  the  long  dikes  at  Gastleton,  long  dike  between  Lower 
and  Upper  Patroon's  island,  long  dike  connecting  Bogart's  island  with  Westerloo 
island,  the  dike  from  Base  island  to  eastern  bank  of  river,  and  dredging,  will  be 
the  probable  operations. 

For  these  essential  operations  there  would  be  required  $335,000,  and  deduct- 
ing therefrom  the  balance  of  the  present  appropriations,  there  would  be  left  in 
round  numbers  the  sum  of  $152,000,  which  is  asked  to  be  appropriated  for  the 
fiscal  year  ending  July  1,  1869. 
B^pectfully  submitted : 

JOHN  NEWTON, 
Lieut.  CoL  of  Engineers,  and  Bot,  Maj,  Gen,  U.  S,  A. 
Major  Greneral  A.  A.  Humphrbys, 

Ch  ief  of  Engineers, 


Digitized  by  VjOOQIC 


BBPORT  OF  THE  SXCBETXRT  OF  WAB. 


448 


1 


I 

I 

I 
I 

I 
t 


Digitized  by  VjOOQIC 


444  REPORT   OF   THE   SECRETARY   OP   WAR. 


ABSTRACT  OP  CONTRACTS  FOR  WORK  AND  MATBRIALS  FOR  IMPROVING  HUDSON 

RIVBR,  NEW  YORK. 

Emory  R,  Seward, — October  17, 1 866,  for  4,000  cubic  yards  of  rubble  stone, 
more  or  less,  at  $1  50  per  cubic  yard,  to  be  delivered  on  the  dike. 

R.  Nehon  Gere. — April  25,  1867,  for  lajing  15,000  square  yards,  more  or 
less,  of  fourth  class  building  stone  in  a  slope  wall  on  the  dikes  and  islands  in 
the  Hudson  river,  at  forty  cents  per  square  yard. 

Emory  R,  Seward, — April  26,  1867,  for  3,000  cubic  vards,  more  or  less,  of 
fourth  class  building  stone,  at  $1  75  per  cubic  yard,  to  be  delivered  on  the 
dikes  and  islands. 

Will/am  Fuller, — ^April  25,  1867,  for  3,000  cubic  yards,  more  or  less,  of 
fourth  class  building  stone,  at  $L  75  per  cubic  yard,  to  be  delivered  on  the 
dikes  and  islands. 

Morgan  LewU. — ^April  29,  1867,  for  100,000  feet,  more  or  less,  of  hemlock 
timber,  8  by  12,  at  i25  per  thousand  feet,  to  be  delivered  at  the  docks  at 
Albany,  New  York. 

Emory  R,  Seward, — April  29,  1867,  for  delivering  4.000  piles,  more  or  less, 
each  15  feet  long,  at  12  cents  per  foot,  to  be  delivered  at  the  dikes. 

Simeon  Ounlif — April  23,  1867.  for  delivering  15,000  pounds  of  wrought 
spikes,  more  or  less,  at  five  and  a  half  cents  per  pound. 

Simeon  Cunliff. — April  23,  1867,  for  delivering  3,000  pounds  of  bolts,  more 
or  less,  with  nuts  and  washers,  at  eight  cents  per  pound. 

Lorenzo  D,  Loomis. — April  27,  1867,  for  driving  30,000  feet  of  piles,  more 
or  less,  at  the  dikes  and  islands,  at  five  and  a  half  cents  per  foot. 

Emory  R,  Seward. — May  27,  1867,  for  preparing  and  putting  in  the  timber 
work  on  5,000  running  feet  of  dike,  more  or  less,  at  forty  cents  per  running 
foot  of  dike. 

William  Fuller, — May  4,  1867,  for  8,000  cubic  yai-ds,  more  or  less,  of  rubble 
stone,  at  $1  34  per  cubic  yard,  delivered  on  the  dikes  and  islands. 

I  certify  that  the  foregoing  abstract  is  correct. 

JOHN  NEWTON, 
Lieut,  Col,  of  Engineers,  and  Brevet  Major  General,  U,  S.'A. 


Ml. 

Proceedings  of  a  board  of  engineers  convened  in  accordance  with  engineer  order, 
dated  Engineer  Department,  Washington,  May  4,  1867. 

The  board  met  Tuesday,  May  21,  1867,  at  11  o'clock  a.  m.,  in  accordance 
with  the  following  order : 

[Engineer  Order,  | 

Enginbbr  Dbpartmrnt, 

Washington,  May  14,  1867. 

A  board  of  engineers,  consisting  of  Brevet  Brigadier  General  Hartman  Bache, 
colonel  of  engineers;  Brevet  Brigadier  General  Henry  Brewerton,  colonel  of 
engineers;  Brevet  Major  General  John  Newton,  lieutenant  colonel  of  engineers; 
Brevet  Brigadier  General  H.  L.  Abbot,  major  of  engineers,  will  assemble  at 
Albany,  New  York,  on  Tuesday,  May  21,  1867,  or  as  soon  thereafter  as  practi- 
cable, for  the  consideration  of  the  project  of  improvement  of  Hudson  river,  pro- 
posed by  Brevet  Major  General  Newton,  lieutenant  colonel  of  engineers. 

The  bpard  will  report  its  views,  embracing  such  modifications  of  the  project 
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of  improyement,  if  anj,  that  it  may  deem  e8BeDtial.and  incladiog  the  proper 
order  of  time  for  the  execution  of  the  various  portions  of  the  plans. 

Brevet  Lieutenant  Colonel  John  M.  Wilson,  captain  of  engineers,  will  act  as 
recorder  of  the  board  of  engineers. 

A.  A.  HUMPHREYS,        • 
Brig.  Gen.  and  Chief  of  Engineers,  Major  General  of  Volunteers. 

All  the  members  of  the  board  and  the  recorder  were  present. 

The  order  assembling  the  board  having  been  read,  at  the  request  of  the  board. 
Brevet  Major  Greneral  John  Newton,  lientenant  colonel  of  engineerf^,  read  his 
report  on  the  improvement  of  the  Hudson  river,  and  gave  his  views  upon  the 
subject. 

At  half  past  two  p.  m.  the  board  adjourned,  to  meet  to-morrow  morniog  at 
nine  a.  m.,  on  board  the  steamboat  Seneca,  to  inspect  the  river. 

Wednesday,  May  22,  1867. 

The  board  met  pursuant  to  adjournment  on  steamboat  Seneca;  present,  all 
the  members  and  tne  recorder. 

The  board  proceeded  to  inspect  the  Hudson  river  between  Albany  and  New 
Baltimore,  thoroughly  examining  the  dikes  built  by  the  United  States  and  the 
State  of  New  York. 

At  2.30  p.  m.  the  board  adjourned,  to  meet  on  steamer  Seneca  to-morrow  at 
nine  a.  m.,  to  inspect  the  Hudson  river  between  Albany  and  Troy. 

At  three  p.  m.  the  board  met  informally,  and  discussed  the  general  subject  of 
river  improvement  until  quarter  past  five  p.  m". 

Thursday,  May  23,  1867. 

The  board  met  pursuant  to  adjournment  at  nine  a.  m.,  on  steamboat  Seneca ; 
present,  all  the  members  and  the  recorder.  The  board  proceeded  to  examine 
the  condition  of  the  Hudson  river  between  Albany  and  Troy. 

The  board  returned  to  Albany  at  two  p.  m.,  and  at  2.15  p.  m.  assembled  at 
the  engineer  office. 

The  board  then  entered  into  a  general  discussion  of  the  report  of  Major 
General  Newton;  after  which,  on  motion  of  G-eneral  H.  L.  Abbot,  the  following 
resolution  was  unanimously  adopted  : 

Resolved,  That  the  board,  after  carefully  considering  the  project  of  Brevet 
Major  General  John  Newton  for  the  improvement  of  the  Hudson  river,  and 
after  a  personal  examination  of  the  river  from  Troy  to  New  Baltimore,  adopt 
that  project,  in  which  are  laid  down  the  following  essential  principles. 

1st.  A  system  of  longitudinal  dikes,  designed  to  confine  the  current  suffi- 
ciently to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel  clear. 
These  dikes  to  be  gradually  brought  nearer  together  from  New  Baltimore 
towards  Troy,  so  as  to  assist  the  entrance  of  the  flood  current  and  increase  its 
height;  their  height  to  be  kept  appcoximately  at  the  level  of  the  tidal  high 
water,  so  as  not  to  confine  the  freshets;  the  exact  level,  however,  being  left  to 
be  determined  by  experience  as  the  work  progresses. 

2d.  That  the  dredge  be  used  so  far  as  necessanr  to  open  the  channels  above 
described,  which  the  current  should  not  be  allowed  to  do  except  very  gradually, 
lest  accumulations  dangerous  to  navigation  be  formed  below. 

3d.  Keeping  as  feur  as  practicable  the  side  reservoirs  open  to  the  passage  of 
tidal  currents  by  gaps  at  their  lower  extremities,  in  order  to  increase  the  tidal 
flow. 

4th.  Dumping  all  dredged  materials  in  secure  places,  where  it  cannot  be 
moved  back  into  the  channel  by  the 'current. 

5th.  Constructing  the  dikes  of  timber  and  stone  in  a  manner  to  secure  their 
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BemBanencj  at  the  minimum  eo0t»  tbe  detaik  Tarying  wilh  the  localitj,  to  be 
left  to  the  diseretioB  of  the  local  eogineer,  h«t  to  be  bo  deeigned  as  to  admit  of 
kaTing  an  increased  height  given  to  the  dikes  if  neeessanr. 

6th.  To  protect  when  necessary  the  banks  aad  islandf  i^ainst  the  abimdisg 
aftion  of  the  currents  by  revetments. 

7th.  That  limits  beyond  which  no  encroachments  ipon  the  channel  should  be 
made  be  prescribed,  and  that  any  such  encroachments  be  reported  by  the  engi- 
neer in  charge. 

The  following  resolution  was  then  unanimously  adopted : 

Resolved,  That  the  plan  of  improvement  proposed  bv  General  Newton  in 
his  report,  and  modified  by  him  in  a  paper  herewidi  laid  be&re  the  board,  (marked 
A,)  be  approved,  with  the  remark  that  the  information  collected  is  not  yet  suffi- 
cient to  prescribe  a  plan  complete  and  thoroughly  digested  in  all  its  details. 

General  Abbot  then  presented  the  following  resolution,  which  was  unanimously 
adopted : 

RcMolvedy  That  if  the  amount  appropriated  for  the  improvement  of  the  Hudson 
river  was  sufficient  to  complete  the  entire  system  above  laid  down,  the  work 
should  be  begun  at  New  Baltimore  and  extended  regularly  upward  in  all  essen- 
tial features  towards  Troy. 

The  existing  appropriation  being,  however,  inadequate  for  such  a  purpose, 
the  opinion  of  the  board  is,  that  the  money  should  be  distributed  throughout  the 
entire  distance,  in  such  a  manner  as  to  meet  the  most  pressing  needs  of  naviga- 
tion, beginning  at  the  New  Baltimore  section. 

The  following  resolution  was  then  presented  by  General  Abbot  and  unani- 
mously adopted : 

Whereas  the  report  of  General  Delafield  refers  to  various  accurate  surveys 
of  the  river,  made  in  1819,  1831,  1843,  and  1852,  only  two  of  which  surveys 
are  now  in  the  hands  of  the  engineer  in  charge  and  available  for  the  use  of  tne 
board ;  and  whereas  the  earlier  records,  both  maps  and  reports,  are  of  die  first 
importance  in  studying  the  effects  of  the  works  of  improvement — 

liesolvtd,  that  every  effort  should  be  made  to  secure  the  missing  maps,  and 
that  they  should  all  be  reduced  to  the  same  scale  for  easy  reference,  and  if  pos- 
sible be  represented  on  tbe  same  sheet  of  paper.  Also,  that  a  f^ll  collection  of 
all  reports  relating  to  the  river  should  be  made  and  carefully  preserved)  and  that 
such  as  only  exist  in  manuscript  should  be  printed. 

There  being  no  further  business  before  the  board,  it  adjourned  sine  die  at 
6.15  p.  m. 

HARTMAN  BAG  HE, 
Colonel  Engineers,  Brenet  Brigadier  General, 
HENRY  BREWERTON, 
Colonel  and  Brevet  Brigadier  Creneral,  U.  S.  A. 
JOHN  NEWTON, 
Lieutenant  Colonel  Engineers,  Brevet  Major  General, 
HENRY  L.  ABBBOT, 
Major  of  Engineers,  Brevet  Brigadier  General, 


Modificaiion  proposed  by  Brevet  Major  General  John  Newton  to  the  Board  of 
Engineers,  at  their  session  of  the  tioenty-ihird  instant. 

The  works  of  improvement  in  the  first  section,  at  and  near  New  Baltimore,  as 
laid  down  in  my  report  of  November  9,  18Q6,  and  now  modified  to  conform  to 
later  information,  are  recommended  as  follows : 

The  existence  of  a  ledge  of  slate  rock  across  the  western  channel,  at  Barren 
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island,  renders  it  impossible  withont  blasting  to  lead  up  a  mnch  greater  quantity 
of  flood  tide  through  this  pass,  and  the  filling  up  of  the  re-eutering  below  Goey- 
man's  no  longer  possesses  the  importance  once  assigned  to  it — that  of  directiog 
the  flood  current  through  the  western  channel/ 

The  channel  edge  of  the  filling  above  Coeyman's  should  have  such  a  direction 
as  to  throw  the  main  body  of  the  ebb  through  the  east  channel ;  and  this 
channel,  to  compensate  fbr  the  want  of  space,  as  above,  in  the  west  channel,  to 
be  much  enlarged  by  cutting  away  the  face  of  MnlPs  island,  for  the  purpose  of 
admitting  a  larger  volume  of  flood,  and  at  the  same  time  of  the  ebb  tide. 

The  widening  of  the  channel  between  Houghtailiag  islaud  and  New  Balti- 
more to  be  made  the  last  in  the  series  of  improvements  in  this  section. 

In  the  second  section,  to  i^pmove  tha  end  of  the  old  State  dam,  projecting  into 
the  channel  beyoud  the  contemplated  dike. 

In  the  third  section,  the  proposed  dike  across  the  mouth  of  Cooper's  Kill, 
which  was  designed  to  counteract  the  apparent  euttiog  away  of  the  shore  of 
Papscannee  island,  is  probably  unnecessary,  as  further  information  shows  this 
place  to  be  reinforced  agaiost  such  further  abrasion  by  the  uncovering  of  rock. 

The  principal  works  designed  for  this  river,  whose  general  positi<m  can  now 
be  designed,  even  in  tfie  want  of  much  detailed  information  appropriate  to  the 
case,  may  be  equmerated  as  follows : 

First.  The  widening  of  the  east  channel  at  Barren  island  ,•  the  amelioration 
of  the  re-entering  above  Goeyman's  by  a  filling  of  earth,  or  by  a  dike. 

Second.  The  long  dike  between  Thorn's  dock  and  Schermerhorn's  island,  and 
probablv  a  short  one  between  GampbelPs  and  Low  island. 

Third.  The  extension  of  the  United  States  dike  from  the  head  of  Bogart's 
island  to  the  head  of  Westerloo  island,  or  even  to  the  wharves  of  Albany. 

Fourth.  The  long  dike  from  upper  to  lower  Patroon's  island,  and  the  short 
dike  from  Base  island  to  the  east  shore. 

These  works  should  be  located  in  their  exact  position,  and  in  other  particulars, 
after  sufficient  information  has  been  obtained  from  observation. 

The  want  of  appropriate  data  for  a  finished  plan  of  river  improvement  has 
been  severely  felt,  and  it  is  proposed  to  supply  this  deficiency  by  proper  obser- 
vations upon  the  silt  and  velocities  of  the  currents,  the  slopes  in  the  tidal  and 
freshet  states  of  the  river,  the  rises  of  tides  and  freshets,  by  soundings,  by 
borings  in  the  bed  of  the  river,  &c. 

Such  observations,  continued  for  a  sufficient  period  of  time  to  constitute  a 

complete  record,  would  not  only  be  of  importance  in  the  execution  of  the  works 

of  improvement  proposed,  but  would  serve  to  suggest  works  of  minor  import- 

'  ance  which  cannot  now  be  certainly  specified,  and  finally  enable  a  comparison 

to  be  made  in  the  future  of  this  river  and  others  under  discussion. 

Although  the  improvement  of  a  tidal  river  would  suggest,  as  a  general  rule, 
a  commencement  below,  and  a  gradual  working  up  above,  yet  it  is  suggested 
that  an  uncertainty  or  irregularity  of  future  appropriations  may  render  a  viola- 
tion of  this  rule  expedient  in  the  present  case,  and  a  devotion  of  the  available 
funds  to  the  most  essential  works  in  the  first,  second,  and  fourth  sections. 

JOHN  NEWTON, 
Lieutenant  Colonel  Engineers,  Brevet  Major  General, 

Member  of  the  Special  Board  of  Engineers. 

A  true  copy  : 

JOHN  M.  WILSON, 
Captain  Engineers*,  Brevet  Lieut,  Col.  U.  S,  Army 
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APPENDIX  N. 

United  States  Enginkbb  Office, 

Newport,  R.  J.,  September  11,  1867. 
General  :  I  have  the  honor  to  sabmit  the  following  annual  report  of  pro- 
gress on  the  works  of  river  and  harbor  improvements  and  surveys  in  my  charge 
for  the  year  ending  September  1,  1867: 

IMPROVEMENT   OF  THAMES   RIVER,   CONNECTICUT. 

The  work  on  Thames  river,  this  season,  has  consisted  in  dredging  out  the 
channel  immediately  below  the  city  of  Norwich,  in  the  manner  recommended  by 
me  in  my  last  annual  report.  Work  was  commenced  on  the  5th  of  June  by 
Mr.  £.  A.  Bill,  to  whom  the  contract  for  dredging  was  awarded.  Up  to  the 
firat  of  the  present  month  14,820  cubic  yards  of  material  have  been  excavated 
and  removed  from  the  channel.  The  material  excavated  (which  has  up  to  this 
time  been  principally  sand)  has  been  deposited  on  flats  near  the  shore,  so  that 
there  is  no  danger  of  its  being  moved  in  any  way  to  interfere  with  the  channel. 
I  have  now  three  (3)  dredgine  machines  at  work  on  this  river,  and  the  work  is 
progressing  satisfactorily.  I  do  not  propose  to  attempt  to  finish  the  work  the 
present  season,  for  the  reason  that  I  desire  to  observe  the  effect  of  the  ice  and 
spring  Yreshets  on  the  work  done  this  year.  It  is  possible  that  the  channel  may 
be  varied  bv  the  above-mentioned  causes,  and  I  think  it  desirable  to  reserve  a 
portion  of  the  appropriation  until  the  next  season,  in  order  to  remedy  any  injury 
that  may  occur. 

In  answer  to  the  requirements  of  engineer  department  circular  dated  June 
10,  1867,  I  have  to  report  a?  follows  : 

First.  Total  amount  available  for  this  work  at  the  commencement 

of  the  present  season $83,  074  50 

Amount  expended  under  present  plan  of  operations,  up  to  Sep- 
tember 1,  1867 *. 8,653  41 

Total  amount  available  September  1, 1867 74,  421  09 

Second.  I  consider  that  the  amount  appropriated  ($84,000)  is  sufficient  to 
complete  the  work  of  excavating  the  channel  to  a  depth  oc  fourteen  feet  at  high 
water,  and  to  repair  the  piers  which  were  constructed  in  this  river  by  the  gov- 
ernment for  the  purpose  of  contracting  the  channel. 

Third.  $74,421  09  ;  tlie  amount  available  for  the  work  on  the  1st  of  Sep- 
tember, 1867. 

Fourth.  Third  (3d)  collection  district  of  Connecticut. 

Fifth.  New  London,  Connecticut. 

Sixth.  . 

Seventh.  Fully  set  forth  in  my  report  of  November  19,  1866. 

Eighth.  Enclosure  marked  A. 

Ninth.  Enclosure  marked  B. 

IMPROVEMENT   OP   PROVIDENCE    RIVER,  RHODE   ISLAND,  OFF    PAWTUXET    BAR, 

AND  AT   THE   CROOK. 

The  work  in  this  river  has  consisted  in  raising  and  removing  from  the  channel 
off  Pawtuxet  bar  the  sunken  wreck  of  the  schooner  Mary  Stewart,  and  dredg- 
ing the  channel  at  the  Crook.  This  wreck  was  raised  in  the  month  of  Mav 
last  by  Mr.  6.  W.  Townsend,  to  whom  the  contract  was  awarded.  The  wreck 
was  moved  entirely  out  of  the  channel  and  placed  in  about  seven  feet  at  low 
water,  so  as  to  interfere  in  no  respect  with  navigation.  I'he  cost  of  raising  and 
removing  this  wreck  was  $2,000. 
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The  dredging  at  the  Crook  has  consisted  in  deepening  and  widening  the  chan- 
nel at  that  point  Up  to  the  Ist  instant  the  amount  of  material  excavated  and 
removed  is  42,219  cubic  yards.     It  is  principally  mud. 

This  work  will  be  of  great  benefit  to  the  harbor  of  Providence,  as  it  will 
enable  vessels  to  pass  each  other  with  ease,  which  formerly  was  impracticable 
at  low  water  in  many  cases.  • 

I  submit  no  estimate  of  funds  for  this  improvement,  as  the  work  done  this 
season  will,  I  think,  be  all  that  is  required  in  the  present  condition  of  the  harbor. 

No  vessels  drawing  over  seven  feet  can  go  up  to  the  wharves  at  low  water. 
Now,  all  vessels  that  reach  the  wharves  have  an  easy  access  to  the  harbor. 

The  city  of  Providence  has  appropriated  money  from  time  to  time  for  deep- 
ening the  channel  above  the  Fox  Point  wharf.  This  part  of  the  river,  on  which 
are  located  most  of  the  wharves  where  the  principal  commercial  business  of  the 
place  is  transacted,  will  require  constant  dredging  to  accommodate  the  increasing 
trade  of  the  city,  and  all  appropriations  made  by  the  general  government  ought, 
in  my  opinion,  to  be  assisted  by  appropriations  from  the  city  or  State,  and  the 
whole  work  bo' placed  under  one  superintendence,  with  a  definite  plan  fixed 
upon  for  the  improvement  of  the  harbor. 

In  answer  to  circular  of  June  10,  1867,  I  report  as  follows : 

First.  Total  amount  of  appropriation $25,  000  00 

Amount  expended  under  present  plan  of  operations  • 

up  to  1st  September,  1867 : 

Removing  sunken  wreck,  Mary  Stewart $2,  000  00 

Dredging  at  the  Crook 20,  498  94 

Total  expenditures 23,  012  94 

Amount  available  for  this  work,  1st  September,  1867 1, 987  06 

Second.  No  appropriation  recommended  at  present. 
Third*  $1,987  06 — the  amount  available  September  1, 1867. 
Fourth.  Providence  disti-ict. 
Fifth.  Providence,  Rhode  Island. 

Sixth.  Gold $164,  097  73 

Currency   '.        11,  272  90 

Total 175,370  63 


Seventh.  The  city  of  Providence  and  the  country  about,  for  which  it  is  the 
shipping  port,  contains  many  large  manufactories  of  almost  every  description. 
The  cotton  mills,  iron  works,  &;c ,  are  among  the  largest  in  the  country.  The 
continued  increase  of  the  manufacturing  interest,  and  the*  present  rapid  growth 
of  the  city,  indicate  that  all  additional  facilities  afforded  to  the  navigation  of  the 
harbor  will  be  required  to  meet  the  demands  of  commerce.  The  number  of 
xessels  arriving  at  Providence  during  the  past  fiscal  year  was  5,414. 

Eighth.  Enclosures  marked  C. 

Ninth.  Enclosures  marked  D. 

IMPROVBMBNT   OP   PAWTUCKBT   BIVBR,  RHODE   ISLAND. 

The  work  on  this  improvement  has  consisted  in  dredging  the  channel,  so  as 
to  obtain  a  depth  of  six  feet  at  low  water»  This  is  a  tidal  river,  and  it  is  possible 
that  the  present  work  may  only  have  tenpoxary  results.  The  material  exca- 
vated, so  fiaur,  is  fine  sand,  and  it  haa  been  dented  on  flats  on  either  side  of  ike 
channel.  I  am  of  opinion  that  after  the  channel  is  deepened  so  as  to  give  a 
29  w ^Vol.  ii 
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depth  of  six  feet  at  low  water,  up  to  the  wharves  of  Pawtncket,  it  will  be  kept 
open  by  the  constant  passage  of  vessels  which  are  towed  up  and  down  the  river. 

Total  amount  excavated  up  to  September  1,  1867,  12,430  cubic  yards. 

In  answer  to  circular  of  date  June  10,  1867,  I  report  as  follows: 

1.  Total  amount  of  appropriation $17,  000 

Amount  expended  up  to  September  1,  1867,  under  present  plan  of 

operations 4,  409 

Total  amount  available  for  this  work  September  1,  1867  ....     12,  591 


2.  I  think  that  the  present  appropriation  is  sufficient  to  a£Pord  the  depth  of 
water  desired,  and  no  further  appropriation  is  asked  for  at  this  time. 

3.  $12,591 — the  amount  available  September  1,  1867. 

4.  Providence  district. 

5.  Providence,  R.  I. 

7.  The  city  of  Pawtucket,  like  Providence,  is  a  large  manufacturing  depot. 
The  supplies  for  the  fact<»rie8,  in  the  way  of  building  material,  raw  material, 
fuel,  &c.,  and  their  productions,  give  employment  to  a  great  deal  of  shipping, 
and  with  the  present  depth  of  water  in  the  river  a  large  portion  of  these  sup- 
plier have  to  be  landed  at  Providence  and  carted  to  Pawtucket.  The  number 
of  vessels  arriving  at  Pawtucket  during  the  last  fiscal  year  was  seven  hundred. 
This  number  will  be  much  increased  by  the  present  plan  of  improvement  of 
the  river,  as  nearly  all  vessels  engaged  in  this  trade  will  be  able  to  ascend  the 
river  to  the  city. 

8.  Enclosures  marked  Gr. 

9.  Enclosures  marked  H. 

IMPROVBMRNT  OP  CONNECTICUT  HIVER   BBTWBBN   HARTFORD  AND   ITS  MOUTH. 

The  survey  of  this  river,  with  a  view  to  its  improvement,  was  commenced  on 
the  10th  of  August  by  Theodore  G.  Ellis,  civil  engineer. 

It  is  not  possible  at  this  time  for  me  to  oflFer  any  accurate  views  as  to  the 
work  required  to  be  done  on  this  river  to  improve  its  navigation.  From  what 
I  have  seen,  howrver,  I  am  of  the  opinion  that  it  is  only  a  question  of  dredging; 
the  channel,  and  that  the  result  of  the  survey  will  be  simply  the  determining  of 
the  amount  of  material  to  be  removed  in  order  to  obtain  the  desired  channel. 

The  character  ol*  the  river  for  twenty  miles  below  the  city  of  Hartford,  where 
the  navigation  is  most  difficult,  is  very  similar  to^hat  of  the  Mississippi.  The 
country  is  alluvial,  and  the  bed  of  the  river  is  constantly  shifting.  It  was 
formerly  attempted  to  improve  the  channel  of  this  river  by  constructing  jetties 
or  piers,  but  some  of  these  are  now  under  ground,  formed  by  the  changes  in  the 
river  bed,  while  others  are  directly  in  the  way  of  vessels  navigating  the  river. 
One  probable  part  of  the  plan  uf  improving  the  navigation  of  the  Connecticut 
river  will  be  the  removal  of  a  portion  of  these  piers 

At  the  mouth  of  the  river  is  a  bar,  on  which  there  is,  at  low  water,  a  depth  x)f 
from  f  jur  to  seven  feet,  as  shown  by  the  Coast  Survey  charts.  An  examination 
of  this  bar,  with  a  view  to  its  improvement,  will  be  made. 

The  information  required  by  department  circular  of  June  10,  1867,  will  bp 
furnished  with  the  detailed  report  of  the  survey. 

REMOVAL  OP  MIDDLB  ROCK,  NEW  HAVB.N  HARBOR,  COXNECTICUT. 

The  amount  of  $5,937  25  of  the  appropriation  for  the  removal  of  middle 
rock.  New  Haven  harbor,  having  been  transferred  to  me  by  Captain  Mansfield, 
corps  of  engineers,  brevet  lieutenant  colonel  United  States  army,  it  occurs  to  me 
that  it  would  be  advisable  to  expend  it,  if  only  as  a  matter  of  experiment. 
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The  original  appropriation  for  this  work,  made  in  1852,  (?)  was  t6,000,  and 
of  this  amount  #67  75  was  expended  in  attempts  to  remove  the  rock  by  ex- 
ploding charges  of  powder  on  the  surface.  As  far  as  I  can  ascertain,  these 
efforts  were  futile,  owing,  perhaps,  to  the  want  of  sufficient  depth  of  water. 

Being  of  opinion  that  the  true  way  of  removitig  this  rock  was  by  drilling 
holes  and  blasting  in  the  ordinary  way,  I  requested  and  obtained  authority  from 
you  to  expend  the  balance  of  the  appropriation.  Mr.  G.  W.  Townsend  made 
me  an  offer  to  remove  four  feet  from  the  top  of  the  rock  for  the  sum  of  $5,000, 
or  he  would  work  by  the  day  and  do  what  he  conld  with  ihe  money  available. 
The  department  having  preferred  that  tlie  work  Fhould  be  done  by  days-work, 
I  made  an  agreement  with  Mr.  Townsend,  by  which  he  was  to  furnish  one  sloop 
and  crew,  diving  apparatus,  divers,  scow,  drilling  machines,  galvanic  battery, 

Sowder,  and  all  material  for  blasting  rock  under  water,  for  the  sum  of  eighty 
ollars  per  day. 
He  commenced  work  on  the  13th  of  July  and  is  yet  at  work.  On  the  23d 
of  August  I  visited  the  rock  and  found  that  there  was  on  the  rock  fourteen  feet 
at  low  water,  an  increase  in  the  depth  of  five  feet.  Mr.  Townsend  is  of  the 
opinion,  that  he  can  take  off  another  foot  with  the  fund  available.  The  work 
has  progressed  much  better  than  I  anticipated,  even  under  the  most  favorable 
circumstances,  and  this  season  has  been  unusually  unfavorable. 

I  estimate  the  amount  required  to  cut  down  this  rock  so  as  to  give  the  depth 
of  water  originally  proposed,  viz :  seventeen  feet  at  low  water,  at  $30,000. 

In  answer  to  circular  of  June  10,  1867,  I  report  as  follows : 
1.  Amount  available  for  the  work  at  the  commencement  of  the 

present  season $5,  937  25 ' 

Amount  expended  to  September  1,  1867 3,  500  00 

Amount  available  for  the  work  September  1,  1867 2,  437  25 

2.  $30,000. 

3.  $2,437  25 — the  amount  available  September  1,  1867. 

4.  New  Haven  district. 

5.  New  Haven. 

BLOCK  ISLAND. 

The  survey  of  this  island,  with  a  view  to  the  construction  of  a  breakwater  to 
form  an  artificial  harbor,  was  commenced  on  the  19th  of  July  last,  and  finished 
on  the  5th  instant.  The  survey  was  made  by  Colonel  G.  W.  Dresser,  formerly 
of  the  fourth  artillery,  and  he  is  now  engaged  in  making  the  necessary  drawings 
to  illustrate  the  results  of  his  examination. 

I  enclose  herewith  his  ^eliminaiy  report,  marked  I,  fully  indorsing  the  views 
expressed  by  him.  There  can  be  no  question  but  that  a  harbor  of  refuge  at 
Block  island  would  be  of  great  benefit  to  the  major  part  of  the  commercial 
interests  of  our  Atlantic  coast,  and  in  time  of  war  it  would  be  a  most  conve- 
nient rendezvous  for  naval  vessels  belonging  to  a  squadron  stationed  on  this 
coast. 

Detailed  plans  and  estimates  of  a  breakwater  at  Block  island  will  be  for- 
warded as  soon  as  practicable. 

The  information  required  in  circular  of  June  10,  1867,  will  be  forwarded 
with  detailed  report. 

WBSTPORT  HARBOR,  CONNECTICUT. 

No  work  has  been  done  on  this  improvement  up  to  the  present  time,  except 
a  survey  to  ascertain  aa  near  as  posdible  the  cost  of  making  the  necessary  im- 
provements. 
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The  amount  appropriated  for  this  work  ($2,('00)  was  eyidentlj  ioadeqoate  to 
perform  the  work  required,  which  couBiste^  in,  first,  the  repairs  of  the  break- 
water on  Cedar  Point.  This  will  require  120  cubic  yards  of  stone.  Second. 
Repairs  of  the  waUs  of  the  canal  leading  from  the  harbor  to  the  sound,  and  ex- 
cavating the  canal.  This  will  require  619  cubic  yards  of  stone,  and  7,290 
yards  of  excavation  to  obtain  a  depth,  at  low-water,  of  two  feet.  To  obtain  a 
depth  of  four  feet,  at  low  water,  will  require  15,054  cubic  yards  of  excavation. 
Third.  Removal  of  obstructions  in  the  channel  of  the  river. 

I  make  the  following  estimate  of  the  cost  of  the  work : 

739  cubic  yards  of  stone  laid  in  walls S7,  390 

15,054  cubic  yards  of  dredging  and  excavating,  at  25  cents  per  yard.       3,  763 
Removal  of  obstructions 1, 000 


12, 153 


The  only  work  that  can  now  be  executed  to  advantage  is  the  repair  of  the 
breakwater  on  Oedar  Point  and  the  walls  of  the  canal.  This  work  will  be  ex- 
ecuted this  fall  as  far  as  the  appropriation  will  permit.  The  amount  required 
to  complete  the  work  of  improving  this  harbor,  in  addition  to  the  amount  already 
appropriated,  is  $10,  000 

In  answer  to  circular  of  June  10,  1867, 1  report  as  follows  < 

1.  . 

2.  $10,  000. 

3.  $10,  000. 

4.  Fairfield,  Connecticut,  district. 

5.  Nearest  port  of  entry,  Bridgeport,  Connecticut. 

I  am,  genieral,  very  respectfully,  your  obedient  servant, 

D.  C.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U.  8.  A. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S,  A.,  Washington,  D,  C 


A. — Abstract  ^proposals/or  improoement  of  Thames  river,  Connecticut,  during 
the  year  ending  August  31,  1867. 

To  dredge  out  the  channel  of  Thames  river  immediately  below  the  city  of  Nor- 
wich, Connecticut,  to  obtain  a  channel  of  fourteen  feet  at  high  water  : 
James  Y.  Smith,  eighty-five  (85)  cents  per  cubic  yard. 
E.  A.  Bill,  forty-five  (45)  cent«  per  cubic  yard. 

A.  J.  Hackley,  sixty  thousand  ($60,000)  dollars  to  complete  the  work. 

D.  C.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U,  S.  A. 


B. — Abstract  qf  contracts f^r  improvement  qf  Thames  river,  State  of  Connecticut. 

To  dredge  out  the  channel  of  the  Thames  river,  Connecticut,  immediately  below 

the  city  of  Norwich : 
£.  A.  Bill,  forty-five  (45)  cents  per  cubic  yard. 

D.  C.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  K  S.  A. 
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C. — Abstract  of ^oposaUfor  improvement  of  Providence  river,  off  Pawtuxet  bar 
and  at  the  Crook,  during  the  year  ending  August  31,  1867. 

For  removing  the  sunken  wreck  Mary  Stewart  from  the  channel  of  Providence 

river,  oflF  Pawtuxet  bar : 
Eben  W,  Eatoo,  twentj-four  hundred  dollars,  ($2,400.) 
Jacob  Palmer,  twenty-two  hundred  dollars,  (S2.200.) 
Greorge  W.  Townsend,  two  thousand  dollars,  ($2,000.) 

For  dredging  out  the  channel  of  the  Providence  river  at  the  Crook : 
James  Y,  Smith,  one  and  seven-eighths  (1|)  cent  per  cubic  foot. 
Sampson  Wardell,  one  and  one-quarter  ( 1^)  of  a  cent  per  cubic  foot, 
lliomas  J.  Hill,  one  and  one-half  (IJ)  cent  per  cubic  foot. 

D.  0.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U.  S,  A, 


D. — Abstract  of  c^ntrojcts  for  improvement  of  Providence  river,  o^  Pawtuxet  bat 
and  at  the  Crook,  during  the  year  ending  August  31,  1867. 

Removal  of  sunken  wreck  Mary  Stewart  from  the  channel  of  Providence  river, 

off  Pawtuxet  bar : 
Creorge  W.  Townsend,  two  thousand  dollars  ($2,000.) 

Dredging  the  channel  of  the  Providence  river  at  the  Crook: 

Thomas  J.  Hill,  one  and  one-quarter  (IJ)  Cent  per  cubic  foot. 

D.  0.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U,  S.  A* 


G. — Abstract  of  proposals  for  improvement  of  Pawtucket  river,  Rhode  Island, 
during  the  year  ending  August  31,  1867. 

For  dredging  out  the  channel  of  the  Pawtucket  river,  Rhode  Island,  between 

the  city  of  Pawtucket  and  the  Red  bridge : 
8.  S.  Wardell.  five  (5)  cents  per  cubic  foot. 
Thomas  J.  Hill,  four  and  one-quarter  (4|)  cents  per  cubic  foot. 
C.  A.  Nichols,  three  (3)  cents  per  cubic  foot. 

(All  the  above  bids  were  rejected.) 
Templeton  and  Payne,  thirty-five  (35)  cents  per  cubic  yard. 
A.  Sickles,  fifty-four  (54)  cents  per  cubic  yard. 
Thomas  J.  Strong,  forty-five  (45)  cents  per  cubic  yard. 
8.  8.  Wardell,  eighty-one  (81)  cents  per  cubic  yard. 
E-  R.  Seward,  seventy-five  (75)  cents  per  cubic  yard. 
Charles  A.  Nichols,  seventy-four  (74)  cents  per  cubic  yard. 
Thomas  J.  Hill,  eighty-one  (81)  cents  per  cubic  yard. 

D.C.HOUSTON. 
Major  (f  Engineers,  Brevet  Colonel  (J.  8,  A, 


H. — Abstract  of  contracts  for  improvement  of  Pawtucket  river  during  the  year 

ending  August  31,  1867. 

To  dredge  out  cbanuel  of  the  Pawtucket  river.  State  of  Rhode  Island,  between 
the  city  of  Pawtucket  and  the  Red  bridge,  to  obtain  a  channel  of  six  (6)  feet 
at  low  water  and  seventy-five  (75)  feet  wide  : 

Templeton  and  Payne,  thirty-five  (35)  cents  per  cubic  yard. 

D.C.HOUSTON,     • 
Major  of  Engineers,  Brevet  Colonel  U.  S*  A. 
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I. — Report  of  Colonel  O.  W.  Dreiser, 

Nkwpobt,  Rhode  Island, 

September  10,  1867. 

Colonel  :  I  have  the  honor  to  submit  the  following  as  a  preliminary  report 
of  the  survey  made  by  me  *•  with  a  view  to  the  location  of  a  breakwater  which 
shall  form  an  artificial  harbor/'  at  Block  island. 

Pursuant  to  your  instructions  contained  in  letter  to  me,  dated  Engineer  Office, 
Newport,  Rhode  Island,  July  11,  1867,  I  proceeded  to  Block  island,  arriving 
there  July  19,  1867. 

I  was  engaged  until  July  24  in  making  an  examination  of  the  entire  shore  of 
the  island,  as  well  as  most  of  the  interior  of  it.  There  is  not  a  ledge  of  rock  to 
be  found  on  the  island  anywhere,  and  no  appearance  of  rock  on  the  shores 
excepting  boulders,  which  have  been  unearthed  by  the  action  of  the  sea  against 
the  land.  These  vary  in  size,  but  are  mostly  small,  and  are  quite  uniformly 
distributed  around  the  sh6re,  from  the  eastern,  around  the  southern,  to  the 
western  point  of  the  southern  or  larger  part  of  the  island.  There  are  some 
deposited  also  on  the  shore  at  Clay  Head,  on  the  northeastern  point  of  the  island. 
None  of  these  are  available  in  the  construe;  ion  of  a  work,  for  two  reasons,  viz  : 
First,  they  could  not  be  removed  from  the  positions  they  now  occupy  to  the 
point  required  so  economically  as  stone  could  be  procured  from  quarries  abound- 
ing on  the  shores  of  the  neighboring  mainland  even  if  the  quantity  available  on 
the  island  shores  was  sufficient.  Secondly,  they  should  be  left  where  they  are 
to  protect,  as  far  as  they  will,  the  shores  of  the  island  from  wearing  away  by 
the  action  of  the  sea,  which,  though  very  slight,  should  not  be  disregarded. 

The  surface  of  the  island  is  roLing  land,  with  a  fertile  soil,  and  the  whole  is 
underlaid  with  clay,  which,  in  most  cases,  is  dry  and  tough.  On  the  south 
end  of  the  island  the  land  is  high,  and  these  clay  cliffs  stand  almost  vertically 
at  a  height  of  from  75  to  125  feet  above  the  ocean,  at  the  foot  of  which  sand 
and  gravel  beaches  slope  off  gradually  and  uniformly  into  the  sea. 

The  two  points  presenting  themselves  as  fit  ones  for  a  work  to  form  an  arti- 
ficial harbor  were,  first,  a  point  on  the  west  beach  near  the  8alt  pond,  where  it 
has  been  proposed  to  make  an  opening  through  the  beach  to  form  a  ship  chan- 
nel into  the  pcmd,  which,  in  that  case,  would  form  a  harbor.  Second,  a  point 
near  Sands's  landing,  at  the  southeast  point  of  the  bay,  on  the  east  side  of  the 
island,  where,  by  constructing  a  breakwater  of  stone,  running  in  a  northerly 
direction,  a  perfect  harbor,  with  smooth  bottom  and  excellent  holding- ground 
for  anchorage,  could  be  obtained. 

At  the  first  point  careful  surveys  were  made,  and  in  my  final  report  I  will 
submit  profiles  of  the  cutting,  estimates  of  the  amount  and  cost  of  excavation 
required,  together  with  a  map  of  the  pond,  with  the  soundings  thereon.  The 
area  of  this  pond  is  about  eight  hundred  acres,  but  at  least  one-third  of  it 
is  shoal  water,  not  exceeding  five  or  six  feet  deep.  The  deepest  water  found 
was  sixty  feet,  with  several  feet  of  mud  at  the  bottom,  out  the  average 
depth  of  that  portion  of  the  pond  which  could  be  available  for  vessels  would 
not  exceed  twenty-five  or  thirty  feet.  The  bottom  is  very  uneven.  The 
pond  i^  separated  from  the  sea  on  the  east,  and  the  sound  on  the  west,  only 
by  sandy  beaches,  which  have  probably  been  thrown  up  by  the  action  of  the  sea, 
thus  uniting  in  one  what  probably  was  once  twa  distinct  islands.  I  am  told 
that  in  heavy  storms  and  high  tides  in  the  winter,  the  water  rushes  over  the 
east  beach  into  the  pond,  frequently  cutting  off  communication  along  that  shore 
between  the  north  and  south  ends  of  the  island. 

This  i^ow^  freezes  up  in  the  winter^  ice  sometimes  forming  from  eighteen 
inches  to  two  feet  thick. 

In  making  a  cut  through  the  west  beach  into  the  pond,  it  would  be  necessary 
to  Excavate  a  channel,  nearly  at  right  angles  to  the  line  of  the  beach,  in  the 
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sand  for  a  considerable  distance  into  the  sound.  This  would  fill  up  at  once  to 
low-water  mark,  unless  a  work  was  constructed  to  protect  it  and  keep  tbe  sand 
out ;  and  to  whatever  extent  a  pier  was  built  for  this  purpose,  the  sand  would 
eventually  work  around  the  head  of  it,  and  together  with  the  sand  blown  from 
the  shore,  would  form  a  bar  which  would  constantly  be  shifting  its  position,  as 
the  rise  and  fall  of  the  tide  would  form  a  strong  current  to  and  from  the  pond 
through  the  opening.  , 

The  present  level  of  the  pond  is  ab6ut  three  feet  above  low-water  mark.  The 
average  rise  and  fall  of  the  tide  is  about  three  feet  and  a  quarter.  The  ordi- 
nary spring  tides  are  about  four  and  a  half  feet.  An  opening  at  this  point 
would  be  subject  to  a  heavy  sea  surf  directly  from  the  ocean,  along  tjie  westerly 
shore  of  the  island,  in  a  southwest  storm,  and  during  a  southeast  or  easterly 
storm,  a  vessel  would  have  a  head  wind  to  beat  through  a  channel  not  over  six 
hundred  and  fifty  feet  wide  into  the  harbor. 

From  the  careful  consideration  of  this  subject,  after  examining  the  point  my- 
self, and  getting  all  the  information  possible  from  the  inhabitants,  I  conclude 
that  any  expenditure  at  this  point  would  fail  to  secure  a  harbor  available  at  fill 
times,  and  that  a  large  and  constant  annual  outlay  would  be  required  to  keep 
open  any  channel  cut  there. 

With  reference  to  the  second  point — a  work  on  the  eastern  part  of  the  island 
which  would  form  a  protection  to  vessels  anchored  in  the  bay — I  have  made  a 
survey  of  the  shore  of  the  bay  and  procured  the  necessary  information  and  data 
to  make  a  map,  showing  the  depth  of  water,  character  of  the  bottom,  &c.,  of 
the  entire  bay. 

The  point  at  which  I  would  propose  to  locate  the  starting  point  of  a  break- 
water is  on  the  shore  about  five  hundred  feet  east  of  the  present  landing.  The 
bottom  is  smooth  and  hard,  free  from  rocks,  and  the  water  dfeepens  gradually  to 
six  or  seven  fathoms  at  a  distance  of  half  a  mile  from  the  shore,  and  attains  a 
depth  of  ten  fathoms  at  about  one  mile  from  shore,  in  the  direction  of  Clay  Head. 

The  only  reasonable  limit  to  the  number  of  vessels  that  could  be  safely  shel- 
tered here  is  the  extent  to  which  the  work  is  carried.  There  are  no  obstacles  to 
be  overcome  in  the  construction  of  a  work  here,  other  than  those  which  ordi- 
narily arise  in  works  of  this  kind  upon  a  good  solid  foundation,  where  the  stone 
can  be  placed  by  vessels  anchoring  at  the  line  of  the  work  and  throwing  stone 
overboard  to  make  the  foundation  for  the  sea-wall  on  top  of  them.  The  pro- 
tection to  vessels  would  be  complete  from  all  winds. 

The  demands  of  our  commerce,  and  the  necessities  of  our  navy,  in  defending 
Long  Island  sound  in  case  of  a  foreign  war,  would  be  amply  met  by  a  work  of 
reasonable  extent  and  expense  at  this  point. 

In  my  final  report,  which  I  am  now  preparing,  I  will'  submit  plans,  &c.,  of 
the  work,  with  the  maps,  estimates,  &c.,  in  fall  detail. 

Every  courtesy  and  facility  was  most  cordially  extended  to  me  by  the  people 
of  the  island  during  my  stay  there.  I  kept  a  record  of  the  tide  taken  once  an 
hour  during  the  day,  and  also  of  the  thermometer  and  the  wind,  taken  three 
times  a  day  during  the  time  I  was  on  the  island,  which  I  shall  submit  in  tabular 
form  with  my  final  report. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

GEORGE  W.  DRESSER,  O.  £. 

Colonel  D.  0.  Houston, 

United  States  Engineers,  Newport,  i{.  J. 
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APPENDIX  0. 

New  Bedford,  Mass.,  June  7,  1866. 

General  :  I  liave  the  honor  to  report  that,  in  obedience  to  the  instrnctions 
of  the  department  dated  the  19th  ultimo,  I  visited  Duxburj  and  the  neighboring 
beach,  and  conferred  with  Mr.  G.  B.  Weston.  I  beg  to  submit  the  following 
remarks  on  the  object  of  the  instructions  of  the  department : 

Dux  bury  bay  and  harbor  are  separated  from  the  Atlantic  ocean  by  a  long, 
narrow  beach  extending  for  five  or  six  miles  fiom  the  mainland,  in  a  southeast- 
erly direction,  to  a  headland  called  the  Gurnet,  thence  westerly  a  mile  or  more 
to  another  high  point  known  as  Saquish  head.  The  beach,  throughout  most 
of  its  length,  iS  about  seventy-five  yards  in  width,  and  rises  to  a  general  level 
of  about  ten  feet  above  ordinary  high  tides.  In  many  places  depressions  of 
several  feet  occur,  through  which  it  is  said  the  sea  is  liable  to  flow  on  the  occa- 
sion of  a  spring  tide  accompanied  by  the  prevalent  easterly  wind.  ^ 

On  the  Gurnet  there  is  a  field-work,  and  on  Saquish  head  another,  both  built 
during  the  war,  which  constitute  the  defences  of  Plymouth  as  well  as  Duxbury 
harbor.  Mr.  Weston  represents  that  these  points  are  at  times,  for  a  couple  of 
months  in  the  winter,  inaccessible  by  water,  the  beach  being  the  only  communi- 
cation. In  this  statement,  to  my  mind,  lies  the  main  argument  that  can  be 
urged  with  any  force  in  favor  of  the  proposed  repair.  As  the  harbor  appeared 
to  me,  and  from  the  best  information  I  could  gain,  it  is  of  little  value,  on  account 
of  the  flats  which  occupy  almost  all  its  extent.  I  have  not  seen  a  chart  of  the 
harbor,  and  have  been  conipelled  to  form  my  opinion  from  a  cursory  examination, 
but  I  would  respectfully  refer  to  the  Coast  Survey  report  for  the  depth  of  water, 
&c.    There  is  no  commerce,  and  even  the  fishing  smacks  have  sought  other  ports. 

About  thirty  years  ago  an  appropriation  of  $5,000  was  expended  upon  this 
beach,  under  the  direction  of  Colonel  Totten,  in  planting  two  rows  of  stakes, 
three  or  four  feet  apart,  and  filling  the  enclosed  space  with  brush  and  seaweed, 
which  served  to  collect  and  retain  the  sand,  upon  which  beach  grass  was  set  out. 
The  grass  gave  cohesion  to  the  mass,  and  held  it  in  place  long  afler  the  wood- 
work had  disappeared  This  simple  measure  seems  to  have  served  a  good  pur- 
pose, and  if  it  be  decided  to  repair  the  beach  now,  I  would  recommend  this  as 
the  most  economical  means. 

The  aggregate  in  length  of  the  breaches  or  depressions  is  supposed  to  be  about 
two  miles,  and  will  lequire  about  84,000.  The  estimate  as  to  the  length  is  that 
of  Mr.  Weston  rather  than  my  own,  as  the  stormy  weather  prevented  me  from 
ascertaining  the  fact  for  myself.  I  was  the  less  inclined  to  spend  much  time  in 
measurements,  as  the  whole  project  struck  me  as  one  I  could  not  recommend.^ 
I  am,  very  respectfully,  your  obedient  servant, 

G.  H.  MENDELL, 
Major  Engineers^  Brevet  Colonal  U,  S.  A. 

Brevet  Maj.  Gen.  Richard  Dblapibld, 

Chief  Engineer  U.  S,  A.,  Washington,  D.  C. 


New  Bedford,  Mass.,  October  14,  18t)7. 

Gbxeral  :  In  accordance  with  instructions  of  the  7th  instant,  I  have  visited 
Duxbury  beach,  Massachusetts,  and  would  respectfully  submit  the  following 
.report: 

The  harbor  of  Duxbury  at  time  of  high  water  is  very  large,  but  so  shallow 
that  when  the  tide  is  out  it  consists  only  of  a  few  narrow  winding  channels  and 
a  vast  extent  of  marshy  flats.  It  seems  to  be  used  only  as  a  resort  for  h.  few 
fishing  vessels  or  occasional  coasters  with  articles  for  local  consumption. 
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This  harbor  is  separated  from  the  outer  sea  bj  a  narrow  beach  rising  ten  to 
twelve  feet  above  the  level  of  high  water,  and  about  six  miles  long.  A  further 
description  of  this  beach  is  given  in  the  report  of  Colonel  Mcndell  on  this  subject, 
to  which  I  would  respectfully  refer.  Several  depressions  o^cur  in  the  crest  of 
this  beach,  of  an  aggregate  leng|th  of  about  1,500  feet.  These,  save  500  feet, 
require  but  slight  repairs  to  prevent  the  water  from  breaking  over.  The  re- 
maining parts  would  require  a  substantial  work. 

From  observing  the  cost  of  repairs  on  the  adjacent  and  similar  beach  at 
Plymouth,  I  make  the  following  esiimate,  viz  : 

500  feet,  at  «4  per  foot 12,  000 

1,000  feet,  at  $2  p^r  foot 2,  000 

Total  for  completing  the  repairs 4,  000 

In  case  it  be  decided  to  make  these  repairs,  I  would  recommend  a  similar 
means  to  that  used  many  years  ago,  viz :  two  rows  of  stakes,  with  the  space 
between  filed  with  seaweed.  Parts  of  this  old  work  still  remain,  and  ip  some 
places  still  serve  a  good  purpose  in  protecting  the  sand  ^m  translation  by  the 
wind.  The  more  exposed  positions  would  require  a  substantial  work,  for  which 
a  triangular  frame  similar  to  that  used  at  Plymouth  would  be  well  adapted. 

I  fully  concur  with  Oolonel  Mendell  in  feeling  that  neither  the  value  of  the 
harbor  nor  the  present  danger  of  injury  to  the  beach  are  sufficient  to  justify  a 
recommendation  in  its  favor. 

Very  respectfully,  your  obedient  servant, 

JARED  A.  SMITH, 
Brevet  Major  U,  &.  A.,  Cktptatn  of  Engineer 9, 
Brevet  Maj.  Gen.  A.  A.  Hdmphrrys, 

Chief  of  Rngineerif  U,  S*  A,,  Washington,  D,  C. 


APPENDIX  P. 

Boston,  Mass.,  September  5,  1867. 

Grneral  :  In  accordance  with  your  circular  of  June  10,  No.  11,  I  have  the 
honor  to  make  the  following  report  in  relation  to  the  works  carried  on  during  the 
past  year  for  the  "  preservation  of  Provincetown  harbor,  Massachusetts.*' 

As  more  fully  stated  in  my  report  of  last  year,  this  work  at  the  commence* 
ment  of  the  previous  year  was  under  the  charge  of  theiate  Colonel  J.  D.  Gra- 
ham, corps  of  engineers,  who,  in  November,  1866,  had  made  a  report  and 
estimate  for  the  works  at  that  harbor. 

In  March,  1867,  a  further  examination,  report,  and  estimate  was  ordered  by 
the  engineer  department  to  be  made  by  Major  Blunt  and  myself,  which  was 
completed  in  April  and  at  once  approved  by  the  department,  and  the  estimate 
($8,000)  was  called  for  and  received  in  July,  1866. 

This  report  of  April,  1866,  proposed  that  some  repairs  should  be  made  to  the 
old  bulkhead  at  Long  Point,  next  the  light-house,  and  an  additional  work  of 
about  the  same  size  and  character  with  that  should  be  placed  in  front  of  the  site  of 
the  farther  or  upper  battery,  about  from  twelve  hundred  to  sixteen  hundred  feet 
from  the  light-house.  Also,  a  similar  work  on  Beach  Point,  east  of  Province- 
town,  from  one-fourth  to  one-half  mile  southeast  of  the  inlet  or  bridge.  AlsOi 
(in  which  it  agreed  with  Colonel  Graham's  report,)  the  planting  of  a  brush  and 
beach  grass  protection  at  three  specified  points  on  the  seaward  side  of  the 
sand  ridge,  at  the  east  of  £ast  Harbor  Meadow,  to  secure  those  positions  from 
any  possible  inroads  of  the  ocean  upon  the  main  harbor  through  eaat  harbor  and 
its  lowlands. 
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The  work  was  just  commenced  n  Jane,  1866,  at  Beach  Point,  and  was  yigor- 
ously  pushed  on  all  the  positions  above  referred  ^to  ia  the  next  month,  Jnly, 
the  first  of  the  fiscal  year,  now  reported  upon,  and  hj  the  month  of  September 
about  ten  acres  of  beach  grass,  with  interlacing  fences  of  brash,  &c.,  had  been 
planted  at  the  points  on  the  sand  ridge  referred  to  east  of  East  Harbor  Meadows, 
giving  a  satisfactory  protection,  and  all  that  thus  far  appears  to  be  n^ded  to 
this  position. 

At  Lon^  Point,  in  front  of  the  upper  battery,  a  bulkhead  about  seven  hun- 
dred feet  long  was  constructed,  with  three  jettees,  each  projecting  about  sixty 
to  seventy  feet,  and  four  brace  jettees,  of  about  twenty-eight  to  thirty-two  feet, 
placed  intermediately  with  the  longer  jettees.  A  large  space  in  the  rear  of  central 
position  of  this  bulkhead,  where  the  sea  had  made  in  towards  the  battery,  was 
filled  in  with  sand,  and  for  some  thirty  to  forty  feet  in  width,  in  rear  as  well  as 
at  the  extremities  in  front,  it  was  planted  with  beach  grass,  while  belts  of  beach 
grass  were  planted  in  different  directions  in  the  peninsula,  opposite  and  near 
this  work,  so  as  to  secure  the  drifting  sand  and  prevent  currents  of  water,  &c. 
This  bulkhead,  of  the  character  of  those  previously  used  with  success  in  that 
locality,  consists  simply  of  a  two-inch  plank  fence  from  five  to  say  seven  feet  high, 
with  batten  of  one-fourth  to  one-fifth,  with  posts  four  feet  apart  and  six  to  eight 
inches  across,  set  three  to  five  feet  in  the  sand  and  secured  to  the  rear  by  one  or 
two  braces  ten  to  twenty  feet  long  dove-tailed  to  the  posts  and  held  at  the  lower 
or  inner  end  by  pickets  or  short  cross-ties,  the  earth  being  filled  in  rear  to  near 
the  top  of  the  fence  and  planted  with  beach  grass  ro^ts  eighteen  to  twenty-four 
inches  apart.  The  front  of  the  bulkheld  is  protected  by  jettees,  which  also 
secure  and  raise  the  sand  on  the  outside.  The  best  form  as  thus  far  found,  and 
as  used  in  the  bulkhead  at  this  battery,  are  placed  at  intervals  of  eighty  to  one 
hundred  feet,  projecting  outward  from  fifty  to  sixty  feet,  two  to  thr^e  feet  high 
at  the  outer  end,  and  four  to  five  ffeet  high,  or  two  or  three  feet  lower  than  the  t<jp 
at  the  bulkhead,  built  of  posts  at  the  bulkhead,  as  far  in  the  ground  as  out,  and 
planked  on  both  sides  ana  at  top ;  and  these,  with  intermediate  or  brace  jettees, 
(every  twenty-five  to  forty  feet,)  to  be  of  an  oblique  bracing  timber  tweiity*five 
to  thirty  feet  long,  running  from  near  the  top  of  the  bulkhead  to  the  surface  outdide 
and  supported  by  posts  planked  on  both  sides  like  the  other  jettees,  constitute  the 
best  protection  of  a  simple  and  inexpensive  character  as  thus  far  used  for  these 
localities  ;  and  the  bulkhead  erected  in  front  of  this  upper  battery  has  thus  far 
stood  perfectly  well,  answering  all  the  purposes  expected  of  it  in  securing  the 
beach  in  rear  and  in  causing  a  considerable  accumulation  of  ^and  in  front. 

I  would  report  in  relation  to  the  bulkhead  next  to  the  Long  Point  light- house, 
erected  by  Colonel  Blunt  in  1853,  to  which  some  repairs  were  given  by  myself 
in  1857,  and  which  is  of  the  same  general  character  with  that  above  described, 
for  the  last  twelve  or  fourteen  years  had  answered  most  effectively  the  objects 
intended,  to  preserve  and  widen  the  narrow  strip  of  sand  beach,  with  its  planted 
beach  grass,,  which  connects  the  site  of  the  light-house  with  the  broader  parts  of 
peninsula  of  Long  Point.  Some  slight  repairs  and  modifications,  all  that  were 
deemed  necessary,  were  given  to  this  position  last  season,  and  it  was  left  in  its 
usual  good  condition  at  the  approach  of  winter.  I  regret  to  state,  however,  that 
during  the  month  of  January  last  a  violent  storm  raged  there  which  very  singu- 
larly did  not  injure  the  new  work,  first  described  as  erected  last  year  and  almost 
similarly  situated,  and  within  a  half  mile  of  that  next  to  the  light-house  at  Long 
Point,  yet  it  almost  completely  destroyed  this  latter  work,  carrying  away  large 

{)ortions  of  the  bulkhead  and  the  jettees  for  the  most  part,  and  sweeping  out 
arge  portions  of  the  sand  that  had  accumulated  between  the  jetties  and  been 
placed  in  rear  of  the  bulkhead,  and  it  reduced  the  width  of  the  isthmus  there 
in  some  parts  to  some  thirty  feet  only,  which  has  fortunately  still  remained  un- 
broken, being  protected  mainly  by  the  beach  grass  still  in  position  there.  No 
repairs,  however,  have  as  yet  been  made  there  during  this  present  year,  as  a 
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board  of  engineer  officers  had  been  asked  for  to  consider  the  best  protection 
advisable  for  the  fatare  for  this  and  other  positions  where  the  bulkhead  had 
been  injured  in  this  harbor. 

This  board  of  officers,  consisting  of  Generals  Bache,  Foster,  and  myself,  con- 
vened there  as  ordered  about  the  close  of  J  une,  and,  substantially  indorsing  the  for- 
mer action  of  the  engineer  board  and  officers  in  relation  to  the  works,  it  recommended 
the  re-erection  of  a  bulkhead  essentially  similar  to  that  just  destroyed,  and  the 
continuance  or  prolongation  in  front  of  it  of  a  breakwater  or  riprap  of  large 
rough  stone,  which  at  just  below  the  level  of  half  tide  has  remained  very  per- 
manently in  position  and  appeared  to  give  very  e£Pective  protection  to  that  pier 
for  the  past  twenty  years  or  more. 

In  accordance  with  the  recommendation  of  this  board  and  the  law  of  Congress 
•of  1866,  making  the  special  appropriation  for  this  harbor,  proposals  were  called 
for  and  a  contract  has  been  made  within  the  past  month  for  the  construction  of 
this  work  and  the  extension  of  this  breakwater,  for  which  the  preparations  are 
now  being  made  so  as  to  complete  them  during  the  present  season  and  before  the 
close  of  November. 

The  position,  however,  not  where  in  my  opinion  the  main  injury  is  likely  to 
occur,  which  is  at  Long  Point,  but  to  which  the  principal  complaints  of  some  of 
the  citizens  have  been  directed,  and  where  the  ipain  difficulties  have  as  yet  oc- 
curred, are  at  Beach  Point  and  the  inlet  of  East  Harbor.  The  principal  por- 
tion of  the  sum  of  S43,000,  estimated  for  by  Colonel  Graham,  or  over  $38,000, 
was  proposed  to  dose  this  inlet  by  a  loaded  crib- work,  this  opening  being  nearly 
900  feet  in  width  at  the  end  of  Beach  Point, 

This  peninsula  of  Beach  Point  is  of  great  value  to  the  people  of  the  vicinity 
as  a  means  of  communication  with  the  main  portion  of  Cape  Cod,  and  the  closure 
of  this  inlet  would  undoubtedly  be  very  deuirablefor  this  purpose,  either  for  the 
present  common  road  or  for  any  projected  railway.  But  the  necessity  for  this 
closing  of  this  inlet  as  a  means  of  protecting  or  preserving  the  harbor  was  not 
apparent  to  the  first  board  of  engineers,  as  shown  in  our  report  of  April  28, 1866, 
nor  does  it  appear  at  present  expedient,  as  stated  in  the  report  of  the  second 
board  ordered  June  6,  1867,  especially  in  view  of  the  fact  that  this  inlet,  by  the 
testimony  given  jto  us,  had  narrowed  by  some  3,000  feet  within  the  memory  of 
old  residents  who  accompanied  us  there,  and  latterly  at  an  accelerated  rate,  and 
the  water  way  at  the  opening  in  April,  1866,  did  not  show  a  depth  generally  of 
more  than  twenty-five  to  thirty  inches  at  low  water  for  hundreds  of  feet  on  either 
side  of  the  bridge ;  yet  as  there  was  at  that  time  a  deep  hole  within  or  above  the 
bridge,  and  the  peninsula  about  one-third  of  a  mile  southeast  was  worn  by  the 
sea  to  a  narrow  ridge  of  some  twenty  to  thirty  feet,  the  possibility  of  this  part 
being  broken  through  and  the  present  point  being  left  as  an  island  by  which  a 
current  might  be  established  through  that  deep  hole  to  the  bridge,  that  possibly 
could  thus  force  the  sand  out  to  the  harbor,  induced  Major  Blunt  and  myself  to 
recommend  a  bulkhead  protection  at  this  point  of  the  Beach  Point  peninsula, 
one-third  of  a  mile  from  the  bridge. 

This  recommendation  was  approved  and  carried  out,  and  during  the  last  half 
of  1866  a  bulkhead  was  constructed  at  this  point  much  stronger  than  either  of 
those  at  Long  Point,  though  generally  of  the  same  character.  It  was  about 
1,250  feet  long,  curved  or  indented  inward,  or  concave  to  the  sea,  some  300  feet 
from  a  right  line^ — about  half  the  curvature  of  the  shore — that  this  roadway 
ridge  at  the  indentation  might  be  widened  and  strengthened.  This  bulkhead 
had  four  jettees,  each  projecting  from  45  to  60  feet,  and  fourteen  brace  jettees  of 
25  to  35  feet,  and  the  earth  in  rear  was  filled  up  to  nearly  its  full  height  with 
sand  and  planted  with  beach  grass,  its  object  being  to  secure  this  narrow  ridge 
and  to  increase  its  width  by  retaining  the  sand  drifting  towards  it  from  the  south. 
I  regret  to  say,  however,  that  when  this  work  was  about  half  completed,  and 
again  when  it  was  just  on  the  point  of  being  finished  very  satisfactorily,  a  suc- 
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cession  of  gales  of  unnsnal  violence  from  the  soatbwest  occurred  there,  and  at 
each  time  they  injured  the  then  unfinished  work  to  a  very  great  extent,  and  the 
labor  was  continued  at  intervals  actually  till  the  close  of  December  in  the  at- 
tempt to  secure  as  much  as  possible  of  the  work — ^to  preserve  the  ridge  during 
the  winter  months — at  which  time,  as  by  the  report  of  my  assistant.  Lieutenant 
Lockwood,  about  two-thirds  of  the  work  executed  remained  in  tolerable  condi- 
tion to  afford  protection  to  this  ridge,  and  without  much  greater  injury  it  so  re- 
mained until  tne  visit  of  the  last  board  of  engineers  in  June  jast. 

My  opinion  then  expressed  to  this  board  is  still  my  conviction,  that  I  could 
not  rely  upon  it  that  any  similar  structure  would  be  strong  enough  to  insure  a 
protection  to  the  peninsula  in  that  position,  and  that  how  valuable  soever  this 
might  be  as  a  roadway  to  the  inhabitants,  I  did  not  think  that  the  expensive 
works  that  alone  could  be  relied  uppn  to  resist  the  waves  there  were  either  called 
for  or  justified  by  any  possible  danger  to  the  harbor  from  injuries  to  the  shore 
line,  and  though  the  report  of  this  board,  which  was  approved,  favored  further 
construction  of  this  less  expensive  character  here,  I  was  quite  gratified  to  be 
able  to  report,  as  on  August  5,  that  at  my  visit  about  the  first  of  that  month 
I  found  very  great  and  advantageous  changes,  strongly  sustaining  the  position  I 
had  held.  I  found  within  the  month  a  very  great  change  towards  the  closing  of 
the  inlet,  the ''  deep  hole"  of  last  year  filled  up,  and  a  bar  across  it  at  low  water, 
and  for  acres  above  and  to  within  about  100  yards  of  the  bridge,  where  there 
had  been  two  to  three  feet  water  at  low  water  in  Apfil,  1866,  there  was  a  bank 
of  sand  two  feet  out  of  water,  leaving  a  width  of  water-way  less  than  100  feet, 
where  it  had  been  800  to  1,000  in  April,  1866,  and  at  the  bulkhead  a  still  more 
extraordinary  change  for  the  better  was  found ;  for  though  the  sand  had  pre- 
viously made  for  some  100  to  200  feet  along  its  southeast  part,  it  had  within  the 
month  or  two  previous  extended  along  nearly  the  whole  of  the  about  800  feet 
remaining,  filling  up  in  rear  to  high-tide  lines  and  filling  up  to  the  level  of  all 
the  jettees,  even  burying  some  out  of  sight,  and  in  fact  accomplishing  most  com- 
'pletely  the  very  purpose  and  every  purpose  which  was  expected  from  its  con- 
dition originally. 

Now,  though  of  course  I  cannot  feel  any  positive  surety  of  the  continuance 
of  this  recent  increment  upon  this  treacherous  sandy  shore,  yet  as  so  much  is 
recently  accomplished  of  what  had  been  most  to  be  desired  from  the  filling  of 
that  deep  hole,  and  from  the  new  bank  at  the  inlet,  I  now  can  have  no  fear  of 
any  island  or  island  eddies  being  formed  from  the  inlet  to  injure  ihe  harbor,  and 
I  can  anticipate  no  damage  more  than  perhaps  a  temporary  injury  to  the  road- 
way, and  I  must  feel  assured  that  no  expensive  structures  of  timber  or  stone 
can'  be  required  here,  while  with  the  belief  that  the  dangers  of  last  year  are  be- 
ing rapidly  repaired  by  natural  causes,  I  have  the  hope  even  that  this  slight 
bulkhead  will  not  need  to  be  replaced,  though  I  have  provided  for  such  work  in 
the  contract  just  completed  for  t^he  Long  Point  bulkhead,  should  I  find  it  neces- 
sary and  give  notice  within  one  month  from  the  date  of  that  contract,  which  I 
trust  will  meet  the  approval  of  the  department. 

The  funds  on  hand  and  in  the  treasury,  it  is  expected,  will  be  ample  for  all 
expected  expenditures  according  to  the  report  of  the  board  of  engineers  for  the 
present  year,  and  for  the  ensuing  fiscal  year  ending  June  30,  1869. 

In  recapitulation  I  would  state  that  the  works  for  the  protection  of  Province- 
town  harbor  during  the  fiscal  year  are  as  follows :  a  new  plank  fence  bulkhead 
about  700  feet  long,  with  the  necessary  jettees,  has  been  constructed  for  the  pro- 
tection of  the  shore  and  battery  about  one-third  of  a  mile  southwest  from  Long 
Point  light,  the  extreme  point  of  the  Oape,  to  which  this  work  has  given  fall 
security  thus  far,  and  daring  the  autumn  of  1866  the  old  bulkhead  adjacent  to 
the  light  was  repaired,  though  it  was,  to  a  g^eat  extent,  destroyed  by  the  storms 
of  the  past  winter.     For  the  restoration  of  the  bulkhead,  however,  to  the  extent 
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of  600  to  700  feet,  and  for  a  rough  stooe  breakwater,  a  contrrct  bas  been  made, 
.  bj  which  it  is  expected  to  be  completed  during  the  present  autumn. 

At  the  outer  sea  beach,  east  of  East  harbor,  the  necessary  brush  '<  catch- 
Bands"  and  beach  grass  have  been  planted  to  give  all  the  present  security  desirable 
there,\the  spaces  thus  planted  comprising  about  ten  acres. 

At  Beach  Point  peninsula,  at  one-third  mile  from  the  bridge,  a  plank-fence 
bulkhead  was  constructed,  about  1,250  feet  long,  with  the  necessary  jettees,  in 
the  autumn  of  1866,  and  this,  though  seriously  injured  by  the  autumnal  gales 
afid  by  the  storms  of  winter,  has  yet  for  the  most  part  remained  in  position ; 
and  though  at  the  first  it  gave  some  protection  and  an  increase  to  the  sand  bank 
in  front  of  its  eastern  end  for  perhaps  100  to  150  feet  only,  I  now  am  able  to 
report  that,  just  after  the  close  of  the  fiscal  year,  the  two-third  portion  of  this 
bulkhead  remaining  was  giving  most  e£Scient  protection — all  that  had  ever  been 
hoped  from  it — to  the  shore  of  this  peninsula,  having  carried  large  deposits  of 
sand,  iu  front  as  well  as  in  its  rear,  of  the  work,  M^ile  the  contract  made  for 
the  Long  Point  bulkhead  provides  for  the  extension  or  repairs  of  this,  if  it 
shall  prove  necessary,  of  which  necessity  much  doubt  still  exists.  And  the 
inlet  of  East  harbor,  at  the  extremity  of  Beach  Point,  the  closure  of  which  is 
desirable,  I  am  able  to  report  has  during  the  past  year,  by  natural  causes  alone, 
filled  up  to  a  very  great  extent,  so  as  to  give  the  expectation  that  but  little,  if 
any,  expenditure  will  be  required  for  closing  the  same  by  artificial  means. 

Although  no  expenditures  haVe  been  made  under  either  of  the  laws  referred 
to  in  Circular  No.  12,  I  append  the  information  required  as  to  the  items  Nos.  4, 
5,  6,  7  of  this  circular,  as  reported  upon  in  the  accompanying  paper  A,  from 
information  derived  principally  from  the  collector's  office  in  this  city.  And  as 
to  proposals  and  contracts,  I  would  remark  that  an  advertisement  was  issued  in 
October,  1866,  inviting  offers  for  contract,  to  which  no  response  or  bid  was 
offered  within  the  time  required,  and  no  contract  was  made  during  the  fiscal 
year  ending  June  30,  1867. 

The  funds  available,  expended,  and  on  hand,  are  as  follows : 
Furnished  for  use  of  this  work  from  the  appropriation  for  harbors 

on  the  Atlantic  coast  from  July  to  December,  1866 $15,  000  00 

From  appropriation  for  "  preservation  of  Provincetown  harbor," 

made  in  1866 3, 000  00 

18.000  00 
Expended  during  the  fiscal  year ^ 11,  292  05 

6,707  95 


On  hand  July  1, 1867,  of  funds  from  appropriation  for  harbors  on 

the  Atlantic  coast ' $3,  707  95 

On  hand  July  1,  18617,  of  funds  from  appropriation  for  preserva- 
tion of  Provincetown  harbor 3,  000  00 

6.  707  95 
In  treasury  of  the  United  States  undrawn,  from  the  appropriation 

for  preservation  of  Provincetown  harbor 40,  068  44 

Total  available 46,  776  39 

And  no  further  appropriation  is  deemed  requisite  at  present 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  W.  BENHAM, 
Colontl  of  Engineers,  Brevet  Major  General. 
Major  General  A.  A.  Humphreys, 

Chirf  of  Engineers. 
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Boston,  Massachusetts,  AprU  12, 1867. 
Ggnbral:  I  have  the  honor  to  forward  herewith,  as  usefal  for  the  files  of 
the  department,  a  sketch  of  Cape  Cod  harbor,  with  enlarged  plots  of  Long 
Point  aud  Beach  Point,  with  the  plans  of  the  bulkheads  at  these  positions. 
The  bulkhead  nearest  the  light-house  at  Long  Point  was  constructed  by  Cplonel 
Blunt  some  fifteen  years  ago,  and  stood  very  well  up  to  this  past  winter,  having 
received  some  repairs,  under  my  direction,  last  summer.  During  this  past  sea- . 
son,  however,  serious  damage  is  reported  to  it;  and  when  the  good  working 
season  shall  have  fairly  come  I  propose  to  make  these  repairs,  applying  for  the 

Surpose  what,  I  think,  will  be  useful  in  that  position — the  continuous  longitu- 
inal  box,  filled  with  sand,  in  addition  to,  and  in  rear  of,  the  bulkhead. 

The  bulkhea^  farthest  from  the  light-house  at  Long  Point,  in  front  of  the 
five-gun  battery,  was  constructed  last  sunlmer,  and  is  reported  to  be  in  essen- 
tially good  condition  and  uninjured. 

As  to  the  bulkhead  at  Beach  Point,  in  front  of  East  harbor,  the  plan  of  which 
as  left  at  the  close  of  work  in  December  is  also  shown,  I  would  state  that,  as 
previously  reported,  many  injuries  occurred  to  it  repeatedly  in  the  course  of 
construction,  so  that,  after  several  repairs,  it  was  left,  as  shown,  somewhat  irregu- 
lar in  plan  upon  the  Slst  of  December,  1866.  By  the  report  of  th'e  watchm  m 
in  charge,  the  bulkhead  as  left  at  that  time  has  not  changed  essentially  for  the 
worse  up  to  this  date,  although,  from  his  report.I  have  some  reason  to  fear  it  has 
suffered  as  much  from  the  depredations  pf  the  people  near  as  from  the  sea, 
*•  three  boats,  loaded  "  with  the,  perhaps,  broken  materials,  being  reported  as 
"  seen  at  one  time  leaving  this  work." 

Upon  the  13th  of  February  I  suggested  to  the  department  that,  in  the  pro- 
posed visit  of  the  board  of  engineers  to  select  a  site  to  be  surveyed  for  the 
principal  military  work  at  Provincetown,  we  should  be  authorized  to  examine  this 
position,  (if  not  that  at  Long  Point  also,  with  the  same  object,)  that  the  views 
of  these  additional  officers  might  be  had  as  to  the  expediency  of  any  works  of 
muck  greater  expense  for  this  position.  I  refer  to  this  again,  as  a  further  reflec- 
tion makes  me  doubt — in  which  doubt  Colonel  Blunt  states  that  he  coincides 
with  me — whether  any  great  danger  to  the  main  harbor  can  possibly  be  antici- 
pated from  even  the  breaking  through  of  this  neck  or  tongue  of  land  into  East 
harbor  that  would  jui?tify  any  great  or  extraordinary  expenditure  for  its  further 
protection. 

Undoubtedly  the  greatest  value  of  this  tongue  of  land  now  is  from  its  giving 
the  best — I  might  bay  the  only  tolerahle — means  of  communication  between 
Provincetown  and  tne  main  part  of  the  peninsula  of  Cape  Cod,  and  for  this 
purpose  it  has  been  sedulously  cared  for  and  its  injuries  repaired  from  time  to 
time  by  the  inhabitants  of  the  adjacent  towns. 

The  injuries  that  were  to  be  feared,  and  on  account  of  which  Colonel  Blunt 
and  myself  felt  justified  in  recommending  some  expenditure  there  in  our  report 
of  April  28, 1866,  were  mainly  that  if  this  tongue  of  land  were  broken  through 
and  a  new  cut  made  into  East  harbor,  an  island  being  left  to  the  east  of  the 
bridge,  it  was  possible  that  eddying  currents  might  carry  sand  to  a  considerable 
extent  out  into  the  main  harbor,  to  its  injury.  This,  it  is  true,  we  considered 
perhaps  rather  as  a  possible  than  a  probable  danger,  and,  as  such,  we  felt  the 
small  expenditure  of  $2,000  to  $3,000  might  be  justified,  although,  from  the 

Seculiarly  bad  season,  the  cost  of  the  work  there  already  done  has  been  about 
ouble  this  amount,  and  the  work  is  very  defective  and  the  protection  has  been 
by  no  means  perfect.  Aud  in  consideration  of  further  work  there,  if  nothing 
will  stand  permanently  except  an  expensive  structure  of  lare^e  piles  or  heavy 
timber,  or  stone  aud  timber  work,  at  an  expense  at  least  of  from  $15,000  to 
$30,000,  as  I  think  it  must  be,  I  would  say  that  my  present  opinion  is  that  this 
contingent  or  probable  danger  to  the  harbor  is  not  such  as  to  justify  such  an 
expenditure  in  this  position. 
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To  enable  me  to  use  roost  efficiently  and  economically  the  appropriation  that 
was  last  made  for  this  work,  I  would  respectfully  recommend  that  authority 
should  be  given  (as  I  understand  the  law  permits)  that  these  funds  should  be 
expended  and  used,  as  the  other  funds  have  been  heretofore,  for  the  preservation 
of  this  harbor.  I  may  add,  in  explanation  of  this  request,  that  after  having,  to 
the  best  of  my  ability,  last  autumn,  prepared  the  advertisement  for  work  there, 
to  meet  the  requirements  of  the  law  and  also  to  protect  the  public  interest,  I  did 
*  not  get  a  single  bid  according  to  the  terms  of  my  advertisement. 
VerV  respectfully,  your  most  obedient  servant, 

H.  W.  BENHAM, 

Brevet  Major  General. 
Major  General  A,  A.  Humphbevs, 

Chief  of  Engineert,  • 


Boston,  M^^ssachusbtts,  July  4,  1867. 

Gbneral  :  I  have  the  honor  to  enclose  herewith  (which  had  been  left  in  my 
office  for  copying)  the  report  of  the  board  of  engineers  for  Provincetown  harbor. 
My  further  reflection  since  the  meeting  of  the  board  makes  me  feel  it  proper  to 
say  that  I  had  earnestly  wished  that  the  other  officers  had  been  willing  to  des- 
ignate more  distinctly  the  kind  of  structures  they  deem  most  expedient  at  Beach 
Point  and  at  Long  Point,  though  it  is  true  they  have  generally  approved 
those  already  placed  there.  Yet  1  have  not  been  satisfied  with  these  structures 
myself,  and  yet  could  not  think  of  others  that  would  probably  answer  and 
withstand  the  force  of  tl/e  sea,  except  such  as  would  involve  a  very  largely  in- 
creased outlay,  and  for  such  greater  outlays,  especially  at  Beach  Point,  I  can 
see  no  justification  for  any  danger  we  could  anticipate  to  the  harbor.  For  this 
Beach  P  int  peninsula,  in  fact,  as  I  believe  I  previously  reported  to  you,  the 
great  value  is  as  a  roadway,  for  ^hich  it  is  of  the  highest  importance  to  the 
people  of  the  vicinity.  But  I  think  all  probable  injury  to  it  by  the  sea  would 
scarcely  be  likely  to  injure  the  harbor,  and  I  believe  this  is  the  opinion  of  the 
other  members,  though  they  did  not  think  it  necessary  to  express  it  in  a  formal 
report ;  and  entertaining  this  opinion  myself,  if  this  report  is  approved,  as  I 
cannot  now  see  a  justification  of  expensive  structures  at  Beach  Point,  I  have 
great  doubts,  I  must  say,  about  following  essentially  the  plans  adopted  last 
year,  in  the  fear  that,  with  any  of  the  slighter  modifications  recommended, 
a  succession  of  similar  southwest  storms  might  again  destroy  them. 

In  other  words,  this  slighter  work  will,  of  course,  be  as  well  constructed  as 
possible,  if  ordered ;  but  I  cannot  have  the  confidence  in  its  strength  and  en- 
durance that  I  would  wish. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.W.  BENHAM, 

Brevet  Major  Oeneral, 

Major  jGreneral  A.  A.  Humphrbvs, 

Chief  of  Engineers. 


The  board  of  engineers— composed  of  Brevet  Major  General  Hartman  Baclie, 
colonel  of  engineers;  Brevet  Major  General  H.  W.  Benham,  colonel  of  en- 
gineers ;  Brevet  Major  General  J.  G  Foster,  lieutenant  colonel  of  engineers — 
constituted  by  Engineer  Order  43,  dated  June  6, 1867,  "  for  the  consideration  of 
the  plans  for  the  preservation  of  the  harbor"  at  Provincetown,  Massachusetts, 
embracing  the  nature  and  extent  of  the  works  to  be  constructed  at  Beach 
Point  and  Long  Point,"  assembled,  at  the  call  of  the  president,  on  Wednesday, 
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Jane  26,  1867,  at  Boston,  and  proceeded  thence  the  same  day  to  Proviacetown 
to  make  examinations  of  several  localities  in  regard  to  which  the  attention  of 
the  board  had  been  called.  These  examinations,  at  oi)ce  entered  upon,  were 
completed  on  the  27th,  and  the  board  returned  on  the  28th  to  Boston,  and  held 
a  meeting  in  furtherance  of  the  object  of  its  appointment. 

Besides  information  in  the  knowledge  of  Brevet  Major  General  Benham,  the 
engineer  of  the  harbor,  communicated  verbally  by  him,  the  following  described 
papers  were  laid  before  the  board  and  read : 

1.  JReport  of  Colonel  J.  D.  Graham,  corps  of  engineers,  dated  Boston,  Mas- 
sachusetts, November  28,  186«5,  with  tracings  numbered  1  and  2. 

2.  Report  of  board  of  commissioners  of  the  Commonwealth  of  Massa- 
chusetts, dated  Boston,  Massachusetts,  November  16,  1865,  H.  Doc.  No.  395, 
May  8,  1866,  marked  A. 

3  Report  of  board  of  engineers,  consisting  of  Brevet  Brigadier  General  H. 
W.  Benham  and  Major  C.  E.  Blunt,  corps  of  engineers,  to  the  Chief  of  Engi- 
neers, upon  the  best  plan  "  for  protecting  Provincetown  harbor  in  the  most  per- 
manent and  effective  manner,"  dated  Boston,  Massachusetts,  April  28,  1866. 
(See  Senate  Doc.  No  198,  Commonwealth  of  Massachusetts,  marked  D,  May  1, 
1867.) 

4.  Letters  of  Alphens  Hardy  in  behalf  of  board  of  commissioners  of  Com- 
monwealth of  Massachusetts,  dated  Boston,  May  2,  1866,  addressed  to  the 
chairman  of  the  State  senate  committee  on  protection  of  Provincetown  harbor, 
(H.  Doc.  No.  395,  marked  B,  1866.) 

5.  Report  of  joint  special  committee  on  Provincetown  harbor,  dated  May  8, 

1866,  (H.  Doc.  395,  Commonwealth  of  Massachusetts,  1866.) 

6.  Report  of  board  of  commissioners  for  Provincetown  harbor,  dated  Boston, 
December  31,  1866,  enclosing  letter  of  the  board  to  Brevet  Brigadier  General 
H.  W.  Benham,  dated  November  20, 1866,  and  the  reply  of  General  Benham, 
of  same  date,  (House  Doc.  No.  62,  Commonwealth  of  Massachusetts,  1867.) 

7.  Letters  of  Brevet  Major  General  H.  W.  Benham  to  his  excellency  A.  H. 
Bullock,  governor  of  the  State  of  Massachusetts,  dated  Boston,  February  18, 

1867,  with  two  enclosures,  (Senate  Doc.  No.  198,  Commonwealth  of  Massachu- 
setts, May  1,  1867,  marked  A,  B,  and  C.) 

8.  Letter  of  Brevet  Major  General  H.  W.  Benham,  to  his  excellency  A.  H. 
Bullock,  governor  of  the  State  of  Massachusetts,  dated  Boston,  Massachusetts, 
February  27,  1867,  (Senate  Doc.  No.  198,  May  1,  1867,  marked  E.) 

9.  Report  of  joint  committee  on  Provincetown  harbor,  dated  May  9,  1867, 
(House  Doc.  No.  408,  May  9,  1867.) 

Also,  the  following  maps : 

1.  Map  of  Cape  Cod  harbor,  of  1833-*34--'35,  by  Major  J.  D.  Graham,  corps 
of  topographical  engineers;  scale  1-10,560. 

2.  Coast  Survey  map  of  same  harbor  of  1857 ;  scale  1-50,000. 

3.  Coast  Survey  tracing  of  part  of  the  same  map  on  the  scale  of  1-10,000. 

4.  Enlargement  made  at  Coast  Survey  office  of  Major  Graham's  map  to  scale 
1-10,000. 

After  the  reining  of  the  foregoing  papers,  and  a  consideration  of  the  ques- 
tion involved,  the  board  adjourned,  to  meet  at  9  a.  m.  on  Saturday. 

The  board  met,  pursuant  to  adjonrnment,  Saturday,  June  29,  when,  after  a 
full  discussion  of  the  Question  presented  for  consideration,  it  was 

Resolved  That,  in  the  opinion  of  the  board,  the  course  lecommended  in  the 
joint  report  of  Brigadier  General  H.  W.  Benham  and  Major  C.  E.  Blunt,  corpe 
of  engineers,  should  be  carried  out,  modified  as  follows  : 

1.  That  the  closing  of  the  outlet  of  East  harbor  be  deferred  until  such  time 
as  it  is  shown  that  active  operations,  from  natural  causes,  tending  to  effect  that 
object,  shall  have  ceased ;  and 

2.  That  besides  the  combined  modes  of  bulkheads  and  jettees  heretofore 
used  to  preserve  Long  Point,  that  the  deposit  of  stone  be  continued,  at  least  for 
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a  limited  extent,  to  farther  test  the  efficiency  of  that  mode  to  effect  the  desired 
protection. 

The  hoard  would  further  express  the  opinion,  that  in  all  cases  where  jettees 
are  used,  these  structures,  which,  hy  checking  the  currents,  cause  deposits  to  he 
made,  should  possess,  in  some  degree,  an  open  and  flexible  character.  The 
board  approves  of  the  plan  of  the  bulkheads  heretofore  used,  but  hesitates  to 
suggest,  as  in  the  case,  also,  of  the  jettees,  both  at  Beach  Point  and  Long 
Point,  the  number,  position,  or  length  of  these  works — ^matters  which,  in  the 
opinion  of  the  board,  should  be  left  to  the  judgment  of  the  local  engineer,  with 
full  authority  to  modify  them  as  may  seem  best  in  the  progress  of  the  operations. 
The  business  of  the  board  being  completed,  it  was  duly  adjourned  sine  die, 

HARTMAN  BACHE, 
Colonel  of  Engineers,  and  Brevet  Brigadier  General. 
H.  W.  BENHAM, 
Colonel  of  Engineers^  and  Brevet  Major  General. 
J.  G.  FOSTER, 
Brevet  Major  General  U,  S,  A.,  Lieutenant  Colonel  Engineers. 

KoTE. — ^The  printed  legislatiye  documents  referred  to  accompany  this  report 


Boston,  Massachusetts,  September  17,  1867. 

Gbnbral  :  Having  obtained  the  necessary  information  from  the  collector  of 
the  Barnstable  district  in  relation  to  Provincetown — which  was  delayed  from 
my  supposing  Provincetown  to  be  in  the  Boston  collection  district,  as  it  is  in  the 
Boston  light-house  district — I  have  the  honor  to  report  on  certain  additional 
matters  which  the  circular  No.  II  of  the  department,  of  June  JO,  1867,  states 
is  called  for  by  the  recent  appropriation  laws  for  the  works  at  Provincetown 
harbor  and  the  sea-walls  at  Great  Brewster,  Deer,  and  Lovell's  islands ;  although, 
as  intimated  in  a  previous  letter,  it  is  not  understood  that  tbis  report  is  expected 
where  no  disbursements  have  as  yet  taken  place  from  the  appropriations  made 
by  those  laws. 

Provincetown. — ^This  port  is  in  the  Barnstable  collection  district,  and  the 
harbor  is  from  four  to  five  miles  from  the  Highland  light,  at  Gape  Cod,  one  of 
the  most  important  lights  on  this  coast.  The  reV^^nue  collected  for  the  last  fiscal 
year  is  $3,471  22,  And  as  to  article  7  of  engineer  circular,  I  would  respect- 
fully refer  to  the  enclosed  copy  of  letter  of  Gollector  Swift,  of  Barnstable. 

The  abstract  of  proposals  for  contracts  for  work  at  Provincetown  I  forward 
to-day,  with  the  new  set  of  contracts  prepared  and  completed  by  the  Messrs. 
Blaisdells,  which  firm  is  the  only  one  with  whom  contracts  have  as  yet  been 
made  for  this  work. 

As  to  the  sea-walls  of  Deer  island,  Lovell's  island,  and  Great  Brewster 
island,  I  would  state  that  they  are  all  within  from  one  to  three  miles  of  Fort 
Warren,  Boston  harbor,  and  within  about  the  same  distance  of  Boston  light ; 
that  they  are  in  the  collection  district  of  Boston  and  Gharlestown;  that  the 
revenue  of  this  district  for  the  last  fiscal  year  was,  as  reported  by  the  collector, 
as  per  enclosed  copy  of  his  letter,  $17,546,914  ^1 ;  the  item  7,  of  engineer 
circular  No.  11,  being  also  replied  to  in  said  letter  of  the  collector. 

The  abstracts  of  proposals  for  Great  Brewster  island  and  Deer  and  LovelPs 
islands  are  forwarded  to-day,  with  a  letter  in  relation  to  the  contracts  recently 
made  for  these  works. 

I  am,  sir,  very  respectfully,  your  most  obedient  servant, 

H.  W.  BENHAM, 
Brevet  Major  General. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers. 
30  w Vol.  ii 
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Custom  Housb,  Boston, 
Cdlector't  Office,  September  9,  1867. 
Sir:  In  answer  to  yonr  qnestion  in  letter  of  September  4* as  to  the  amount 
of  commerce  and  navigation  at  this  port,  I  have  already  made  a  partial  state- 
ment, viz : 

Amount  of  duties  received  at  the  port  of  Boston  and  Charlestown — i^ 
which  the  Great  Brewster,  Lovell's,  and  Deer  islands  are  situated — in  gold, 
$17,344,830  53;  in  currency,  $202,084  98. 

2.  The  works  in  Provincetown  are  in  the  collection  district  of  Barnstable, 
and  for  the  amount  of  duties  received  I  would  respectfully  refer  you  to  Hon. 
Charles  F.  Swift,  the  collector.  His  office  is  in  the  town  of  Barnstable.  His 
resfdence  is  in  Yarmoutli. 

3.  Question  numbered  7  is  more  difficult  to  answer  correctly.  The  number 
of  foreign  vessels  entering  this  port  last  year  was,  in  round  numbers,  3,000,  the 
number  boarded  by  our  officers  being  precisely  2,980;  the  number  taking  pilots 
being  1,575. 

The  number  of  arrivals  other  than  foreign  I  estimate,  after  much  inquiry,  at 
9,000,  including,  of  course,  many  small  packets  and  fishing  vessels,  which  arrive 
many  times  in  a  year.  The  number  of  vessels  that  took  pilots  in  a  year,  from 
June,  1866,  to  June,  1867,  was  2,518.  I  mention  this  as  these  vessels  are 
generally  of  considerable  draught  of  water. 

The  tonnage  of  vessels  registered  and  enrolled  and  licensed  in  this  port  for 
the  year  ending  June  30, 1867,  was,  in  round  numbers,  two  hundred  and  ninety 
thousand  ( 290,000)  tons,  new  measurement  Accuracy  is  impossible,  as  a  por- 
tion of  the  returns  were  of  old  measurement. 

I  am,  very  respectfully,  your  obedient  servant, 

THOMAS  RUSSELL,  Collector. 
H.  W.  Benham, 

Major  General  United  States  Army. 


CusTOAT  House,  Barnstablb, 
Collector's  Office,  September  13,  1867. 
Dear  Sir  :  I  am  in  receipt  of  your  letter  of  September  12,  1867,  asking  for 
information  upon  several  points  in  relation  to  Provincetown  harbor,  &c    In 
reply  I  have  tne  honor  to  say — 

Ist.  There  was  collected  at  the  port  of  Provincetown,  for  the  fiscal  year  ending 
June  30,  1867,  from  all  sources,  tne  sum  of  $3,471  22. 

2d.  As  to  the  "amount  of  commerce  and  navigation  that  would  be  benefited 
by  the  completion  of  the  works  for  the  preservation  of  that  harbor,''  I  can  only 
give  with  accuracy  the  local  statistics  of  that  place.  There  was,  on  the  date 
specified,  an  enrolled  and  registered  tonnage  at  that  port  of  218  vessels,  com- 
prising an  aggregate  of  16,229  tons.  The  local  navigation  of  the  port,  as  you 
are  doubtless  well  aware,  forms  a  very  inconsiderable  amount  of  the  commerce 
that  will  be  benefited  by  the'  preservation  of  the  harbor.  I  have  myself  seen 
400  vessels  at  anchor  there  at  one  time ;  and  as  a  port  of*refuge  it  has  probably 
no  equal  in  the  country. 

Very  respectfully,  your  obedient  servant, 

C.  F.  SWIFT,  CoUector. 
Brevet  Maj.  (Jen.  H.  W.  Bbnham, 

U.  &  Engineers*  Office,  Boston,  Mass. 


'  Digitized  by  VjOOQIC 


BEPORT  OP  THE  SECRETARY  OP  WAR.         467 


P  1- 

Boston,  Massachusetts,  September  10,  1867. 
General  :  I  bave  the  honor  to  forward  herewith  the  annual  report  for  the 
last  fiscal  year  for  the  Great  Brewster  island  sea-walls  and  for  Deer  and  Lovell's 
island  sea-walls,  in  this  harbor. 

The  statement  A,  for  these  and  the  Provincetown  works,  referred  to  near  the 
close  of  the  report  for  the  latter  work,  already  forwarded,  will  be  sent  as  soon  aa 
it  can  be  prepared  from  information  just  received  from  the  collector  of  this  port, 
and  for  thepe  three  works,  although  it  is  not  understood  to  be  strictly  required 
at  this  time,  as  no  disbursements  have  as  yet  been  made  of  moneys  appropriated 
under  the  law  requiring  that  information. 

Veiy  respectfully,  your  obedient  servant, 

H.  W.  BENHAM, 
Colonel  of  Engineers,  Brevet  Major  JOrtneral. 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers. 


Boston  Massachusetts,  September  6>  1867. 
General  :  I  have  the  honor  to  make  the  following  report  on  the  operations 
for  the  protection  of  Great  Brewster  island  for  the  year  ending  June  30,  1667. 

As  in  my  last  annual  report  a  resumd  of  the  previous  operations  from  the  time 
it  was  first  commenced  by  myself  in  1849  was  given,  I  propose  here  to  limit 
myself  more  closely  to  the  operations  only  of  the  past  year,  and  these  have  been 
mostly  as  was  anticipated  in  that  report. 

There  was  on  hand,  as  stated  at  the  date  of  last  report,  a  quantity  of  cut- 
stone  facing  sufficient  nearly  for  150  linear  feet  of  wall,  and,  as  was  then  pro- 
Sosed,  an  engagement  was  made  for  the  delivery  of  about  a  like  amount  additional 
uring  that  autumn,  and  a  contract  was  made,  after  advertisement,  for  the  further 
amount  of  facing  for  about  550  linear  feet,  being  al^ut  all  that  was  required  for 
the  original  proposed  amount  of  main  wall ;  and,  by  another  contract,  the  rough 

franite  paving  in  rear  of  coping  was  provided  for,  and  the  stone  under  these 
ifFerent  engagements  have  been  received  essentially  as  provided  for  and  within 
the  fiscal  year,  the  delivery  of  the  same  being  much  facilitated  by  a  wharf  crane 
which  I  have  had  erected  this  season,  and  provided  a  portable  engine  for  work- 
ing it. 

With  the  stone  on  hand  the  wall  was  recommenced  in  August,  1866,  on  the 
west  branch  of  the  wall  of  the  south  head,  at  1 40  feet  from  the  angle  where 
Colonel  Graham's  work  had  commenced,  and  it  was  carried  on  about  250  feet  to 
the  end  of  the  main  line  of  this  west  branch,  though  not  finished  for  the  last  fifty 
feet  of  the  upper  courses,  when  it  was  necessary  to  stop  that  part  of  the  work 
and  close  it  with  a  dry  wing  wall  for  the  worst  weather  of  the  winter ;  and, 
during  the  bad  weather,  the  men  were  occupied  in  laying  the  large  rough  paving 
in  rear  of  the  coping,  and  in  filling  with  earth  the  very  large  space  left  in  rear 
of  this  wall.  In  April  the  laying  of  the  main  wall  at  this  head  was  resumed 
and  carried  to  completion,  paving,  filling,  and  all,  to  a  total  length,  in  this  fiscal 
year,  of  350  running  feet  on  west  branch  of  south  head,  including  the  return 
wing  wall  at  the  west  end  of  104  running  feet  into  the  bank,  there  having  been 
laid  there  during  the  fiscal  year  5,900  feet,  face  measure,  of  wall,  or  about  1,680 
cubic  yards  of  faced  masonry,  and,  with  350  yards  of  concrete  foundation,  2,030 
cubic  yards  were  laid  here,  and  about  550  superficial  yards  (in  foct,  cubic  yards 
with  the  boulders  beneath)  of  dry  masonry  paving  in  rear  of  the  coping,  and  of 
earth  work  there  was  about  750  yards  of  excavation  for  foundation,  and  the  mass 
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of  eartli  that  was  required  to  be  filled  In  rear  of  this  position  of  tbe  wall,  from  the 
faulty  location  T  found  given  to  it,  amounted  to  over  6,000  cubic  yards,  at  a  cost 
of  over  $5,000.  As  usual,  tbe  filling  in  rear  is  an  inappreciable  portion  of  tbe 
expense.  This  last  expenditure,  I  regret  to  say,  was  caused  mainly  by  tbe  im- 
proper site  selected  so  far  from  tbe  bluff  for  tbis  west  branch  of  wall.  And 
another  unnecessary  large  expenditure  has  been  recently  necessary  at  tbe  north 
bead  to  throw  over  tbe  wall  large  quantities  of  earth  that  fell  upon  it  from  tbe 
high  bluff,  because  tbe  walls  bad  been  run  too  near  it  in  tbe  concave  portion.  In 
tbe  latter  case,  tbe  wall  built  in  1853  and  1854  was  ran  seme  seventy  feet  further 
northward  or  into  tbe  bluff  on  the  south  line  of  tbe  wall  of  the  north  head  thaa 
was  proposed  by  tbe  plans  sent  to  the  engineer  department  in  1850.  And  m 
the  case  at  the  south  bead,  although  there  had  been  the  abrasions  by  tbe  action 
of  the  sea  /or  Ji/ieen  years  upon  that  bluff,  which  is  thus  worn  away  at  least 
three  feet  a  year  as  I  bad  formerly  estimated,  the  wall  of  tbis  south  branch  in 
1865  was  nlaced  some  fifteen  feet  beyond  or  without  tbe  suggested  line  of  1850. 
Both  errors,  as  1  understand,  were  mainly  due  to  tbe  same  overseer,  in  the  ab- 
sence of  tbe  senior  engineer  in  charge,  and  are  necessarily  alluded  to  here  to 
explain  an  expenditure  of  some  $6,000  to  $7,000  on  tbis  account,  an  amount  in 
fact  sufficient  for  about  100  running  feet  of  main  wall. 

When  tbe  wall  of  tbe  south  head  was  approaching  compktion  in  Jane  tbe 
work  was  resumed  upon  the  north  head,  and  this  north  wall  was  constructed, 
except  tbe  paving  in  rear,  to  tbe  extent  of  130  feet  at  tbe  coping,  and  150  feet 
at  tbe  foundation,  or  an  average  of  140  ruunine  feet  by  tbe  close  of  June,  or  of 
tbe  fiscal  year.  This  added  about  2,520  superficial  feet  of  faced  masonry  of  the 
main  wall,  or  720  cubic  yards,  and,  including  150  yards  of  concrete  foundation, 
870  yards  of  wall,  in  addition  to  that  at  south  head,  or  2,900  cubic  yards  of  ma- 
sonry altogether,  and  about  1,000  cubic  yards  of  earth  filling  was  placed  in  ad- 
dition to  that  at  south  head,  or  7,000  yards  of  earth-filling  in  rear  of  both  walls, 
and  610  yards  excavated  for  foundation,  or,  with  excavations  at  south  head, 
1,360  yards  altogether. 

As  to  the  proposed  operations  of  the  present  fiscal  year,  I  would  state  that 
the  work  was  progressing  most  favorably  to  tbe  completion  I  bad  expected  in 
the  most  economical  manner.  Tbe  whole  front  of  the  main  bluff  was  protected, 
and  tbe  short  line  of  wall  on  tbe  north  was  carried  to  within,  at  tbe  foundation, 
some  twenty  feet  of  tbe  last  return  angle  on  the  northwest,  when  I  found  that 
tbe  appropriation  of  $25,000,  available  for  tbis  year,  could  be  used  for  either 
labor  or  materials  only,  under  contracts  duly  advertised  for,  and  tbis  made  it 
necessary,  early  in  August,  to  issue  such  advertisements,  and  as  I  fortunately 
obtained  o»€  offer,  (tboufi;b  only  one,^  and  that  from  the  overseer  of  that  work, 
I  was  able  to  contrac^t,  though  at  additional  cost,  for  tbe  continuance  of  the  work 
firom  tbe  middle  of  August,  and  without  any  great  delay*  And  my  expectation 
is  that  the  main  wall,  as  formerly  projected,  extending  around  tbe  north  end  of 
the  north  head,  and  for  from  350  to  380  feet  on  tbe  northwest  side,  where,  as 
far  as  the  bluff  is  worn  by  tbe  action  of  tbe  elements,  will  be  completed  tbis  au- 
tumn, and  that  most,  if  not  all,  tbe  required  paving  in  rear  of  tbe  coping  will  be 
laid,  and  that  a  jetty  will  be  built,  where  it  appears  now  to  be  required,  at  the 
west  end  of  the  west  branch  of  tbe  south  bead. 

It  is  hoped  that  tbe  funds  appropriated  will  suffice  for  tbis  purpose,  though  I 
am  as  yet  somewhat  in  doubt  upon  this  sul^ect,  my  estimates  having  been 
made  for  the  conduct  of  the  work  as  heretofore,  with  contracts  for  materials 
only,  while  in  contract  for  labor  I  cannot  calculate  on  less  than  an  addition  of 
33  to  50  per  cent,  for  the  profits  and  risk  of  the  construction  to  furnish  the  same 
quantity^  work. 

In  considering  the  future  expenditures  for  tbis  work,  I  would  state  that  the 
sums  now  available,  I  trust,  will  be  all  that  is  required  for  tbe  work  as  originally 
projected,  but  my  observation  of  the  action  of  tbe  sea  between  tbe  two  main 
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walk  on  fke  east,  that  is,  between  the  two  bluffs,  which  I  do  not  doabt  were 
separate  islands  formerly,  leads  me  to  the  conviction  that  the  space  between  these 
walls,  abont  250  feet,  should  be  dosed  bj  a  wall  of  nearly  or  quite  the  same 
strength  as  those  which  protect  the  bluffs,  or  there  will  be  great  danger  here- 
after that  the  sea  will  force  its  way  between  them,  cutting  this  island  again  into 
two  parts,  eddying  in  rear  of  the  walls  already  built,  and  doing  other  damage 
that  cannot  now  be  especially  designated. 

The  original  plan  of  Colonel  Thayer,  (drawn  by  Lieutenant  Welcker,)  as  I 
saw  it  when  I  commenced  this  work  in  1849,  as  I  now  have  it  in  my  ofSce,  and 
as  I  presume  is  also  in  the  engineer  department,  contemplated  only  a  riprap 
wall  of  rough  stone  for  this  position,  and  during  my  first  operations  on  this 
work  I  doubted  if  even  this  riprap  would  be  necessary,  as  I  saw  that  the 
high  bank  of  shingle  and  boulders  between  these  walls  continued  fiill  and  un- 
broken during  all  the  storms  we  then  had.  I  found  it  not  to  be  greatly  changed 
dven  on  my  taking  charge  some  sixteen  to  eighteen  months  ag(i.  But  I  now 
find  that  it  is  greatly  affected  by  the  ocean  storms,  being  much  lowered  and 
driven  inwaids  to  the  rear  of  the  lines  of  the  walls.  I  do  not  doubt  that  the 
facts  are  that  until  the  supply  of  shingle,  boulders,  &c.,  from  the  north  head, 
was  cut  off  by  the  completion  of  the  wall  in  front  of  its  eastern  face,  the 
drift  or  debris  from  this  bluff  was  sufficient  to  keep  up  fully  this  bank,  and  sup- 
ply any  wearing  action  of  the  sea.  But  now  that  this  wall  is  finished  and  there 
is  no  increment  from  this,  or  in  fact  any  other  source,  and  the  abrading  action  of 
the  sea  is  still  continuing  upon  this  drift  bank  of  gravel  and  shingle,  it  will  un- 
doubtedly soon  level  it,  and  force  it  inward,  with  the  probability  of  the  results 
stated,  in  any  violent  storm.  To  remedy  this,  I  think  that  the  sea-wall  should 
be  built  up  at  this  space  between  the  walls  of  the  two  heads,  especially  as  a  rip- 
rap wall,  if  effective,  would  jse  nearly  or  quite  as  expensive  from  the  much 
larger  amount  of  stone  required,  which  even  of  rough  stone  is  now  so  expen- 
sive, as  nearly  or  quite  to  counterbalance  the  cutting  and  fitting  of  stone  in  a 
wall.  And  for  the  250  feet  I  estimate,  as  necessary,  at  the  rate  of  $75  per  linear 
foot,  the  lowest  sum  that  my  calculations  of  cost  of  details  will  permit  at  present 
prices,  $22,500.  This  estimate  is  deemed  sufficient,  if  the  work  is  to  be  carried 
on  as  usual,  with  former  appropriations,  which  permit  the  officer  to  use  his  judg- 
ment as  to  whether  contracts  should  be  made  for  labor  or  not.  But  if  the  amount 
is  to  be  used  under  conditions  as  required  by  the  last  law  making  appropri- 
ations, I  shall  not  feel  safe,  except  with  estimates  at  least  50  per  cent,  addi- 
tional as  necessary  for  the  profit  and  risk  of  the  contractors,  or  for  the  sum  of 
#33,750,  or,  say,  $34,000. 

In  recapitulation  I  would  state  as  follows,  as  to  the  work  for  the  protection 
of  Great  Brewster  island  for  the  past  year,  that  as  soon  as  the  appropriation 
was  available  the  work  was  resumed  in  laying  the  wall  of  the  west  branch  of 
the  south  head,  which  was  completed,  and  to  the  extent  of  350  linear  feet,  and 
the  space  in  the  rear  filled,  and  the  paving  set  before  the  close  of  the  fiscal  year, 
and  early  in  the  present  season  the  wall  of  the  north  head  was  resumed  and  com- 
pleted except  as  to  a  small  portion  of  the  coping  of  the  main  or  most  exposed 
face  on  the  east  face,  and,  exceptiug  the  paving  in  rear,  to  the  extent  of  about 
140  linear  feet,  or  490  linear  feet  altogether  on  both  walls  by  the  close  of  the 
fiscal  year.  Contracts  and  engagements  were  also  made,  and  mainly  executed 
during  the  vear,  for  the  facing  of  about  700  linear  feet  of  wall,  and  for  most  of 
the  required  paving  in  rear.  A  wharf  crane  was  erected  and  a  portable  engine 
provided  for  the  work. 

And  it  is  expected  that  by  the  close  of  the  present  working  season  all  the  main 
sea  wall,  as  originally  planned,  or  about  2,500  linear  feet,  altogether,  will  be 
completed,  which  will  give  ample  protection  to  all  the  blpffs  of  the  island. 

No  future  work  is  required  or  estimated  for,  except  for  about  250  feet  of  wall 
between  the  two  main  walls  as  originally  planned,  which,  from  the  continued 
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wearing  action  of  the  sea,  appears  how  to  be  rendered  necessary,  and  for  this 
estimate  of  $22,500,  or,  if  the  law  requires  the  labor  to  be  done  by  contract, 
$34,000  is  asked,  as  ample  for  all  that  I  now  anticipate  can  be  required  in 
future. 

Report  ofJund%  for  Great  Brewster  island  sea  wall. 

On  hand  with  assistant  treasurer  at  Boston,  July  1,  1866 $900  86 

On  hand  in  United  States  treasury  from  appropriations  in  1866.  75,  000  00 
Received  for  sale  of  public  property 2,  250  00 

Total  available  for  fiscal  year  ending  June  30,  1867!  ...'....       78, 150  86 

Expended  during  the  year $62,  240  82 

In  the  United  States  treasury  July  1,  1867,  less  amount  of  taxes 

paid  direct  from  treasury  to  revenue  department $25,  218  44 

Of  which  there  was  due  to  the  appropriations  of  other  works  for 

debts  paid,  as  per  note  6  of  weekly  money  statement 9,  308  40 

Leaving  balance  from  former  appropriation  available  July  1, 1867  15,  910  04 
Appropriation  of  March,  1867. 25,  000  00 

Total  available  for  the  service  of  the  year  ending  June  30,1867       40,  910  04 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  W.  BENHAM, 
Colonel  of  Engineers  Brevet  Major  General, 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  5.  Army. 


Boston,  Massachusetts,  September  7, 1867. 

General  :  I  have  the  honor  to  make  the  following  report  in  reference  to  the 
operations  on  the  sea-walls  of  Deer  and  Lovell's  islands  for  the  year  ending 
June  30,  1867 : 

As  stated  in  my  last  annual  report,  the  work  at  Deer  island  has  been  closed 
from  the  autumn  of  1865,  in  consequence  of  the  exhaustion  of  the  appropria- 
tion ;  the  work  of  the  season  and  of  the  year  preceding,  under  Colonel  J.  D. 
Graham,  having  consisted  of  the  erection  of  the'  boarding-house,  storehouse, 
and  stable,  and  the  rebuilding  of  the  sea-wall  of  the  north  head  in  two  places,  \ 
where  it  had  been  most  injured,  and  to  the  extent  of  about  300  linear  feet. 

As,  both  in  my  last  report  and  in  Colonel  Graham's  for  the  previous  year, 
the  character  of  the  sea-walls  protecting  the  three  heads  or  bluffs  of  this  island 
are  given,  and  in  my  last  report  the  proposed  manner  of  rebuilding  them,  this 
is  not  repeated  here,  more  than  to  state  that  the  old  "  dry-laid"  sea-walls,  with 
earth  backing,  are  being  relaid  in  mortar,  with  a  good  concrete  backing  to  give 
them  an  average  thickness  of  some  eight  feet,  or  about  one-half  their  average 
height. 

The  work  of  the  fiscal  year  was  commenced  on  the  middle  head  in  August, 
1866,  as  soon  as  practicable  after  the  notice  of  the  funds  received  as  mentioned 
in  my  report  in  the  last  week  of  July ;  and  though  I  then  had  the  full  expecta- 
tion, notwithstanding  unusual  delays  and  diflSculties  in  obtaining  workmen,  of 
being  able  to  complete  the  necessary  repairs  upon  that  portion  during  that 
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working  seajBon,  I  regret  to  say  that,  although  the  work  was  poshed  forward 
to  late  in  December,  the  difficulty  and  expense  of  removing  the  old  wall,  with 

•  the  injuries  received  by  storms,  were  so  great  that  I  was  not  able  to  have  accom- 
plished more  than  the  relaying  of  about  180  linear  feet  of  wall  with  the  paving 
in  rear,  where  the  gap  was  closed  up  for  the  winter.  ^  the  season  opened  this 
year  in  April,  and  early  in  May,  the  work  of  relaying  the  wall  of  the  middle 
head  was  resumed  with  a  more  effective  working  force,  and  it  has  progi^essed 

^  much  more  satisfactorily  thus  far,  fully  double  the  amount  of  work  or  more  hav- 
ing been  accomplished  daily,  so  that  by  the  close  of  the  year,  or  30th  of  June, 
about  160  linear  feet  additional  had  been  relaid,  with  the  most  of  the  paving  in 
rear,  making,  as  a.  total  of  the  work  for  the  fiscal  year,  the  rebuilding  of  340 
linear  feet  of  wall,  17^  feet  high  by  about  eight  feet  thick,  with  its  concrete 
backing  of  about  If  yard  to  the  linear  foot. 

Since  the  last  date,  however,  it  may  be  stated,  though  coming  more  properly 
in  the  report  of  the  present  fiscal  year,  tl^is  work  has  gone  on  with  increased 
rapidity,  so  that  at  the  date  of  this  report  the  wall  of  the  middle  head  is  com- 

Sleted  to  its  south  extremity,  and  to  the  extept  of  about  200  linear  feet  since 
une,  being  all  there  now  appears  necessary  at  this  bluff;  the  curved  end  or 
wing  wall  at  the  north  end,  about  290  linear  feet,  being  in  such  good  condition 
and  so  little  exposed,  that  I  have  thus  far  doubted  the  necessity  of  relaying 
this  portion. 

Upon  the  south  head  also  the  work  of  rebuilding  has  been  commenced  at  the 
north  end,  where  it  had  been  most  injured  by  the  storpis,  and  at  this  date  about 
120  linear  feet  is  relaid,  (without  the  paving  in  rear,)  and  I  have  now  little  doubt, 
with  my  working  force  continuing  as  at  present,  that  we  shall  be  able  to  com- 
plete the  rebuilding  of  the  wall  of  this  head  during  the  present  working  season. 
The  more  advantageous  prosecution  of  the  work  this  season  gives  me  a  more 
8ui;e  basis  for  estimating  for  funds  needed  for  the  work  yet  to  be  accomplished, 
than  I  had  al  first  at  the  date  of  my  last  report,  when  I  thought  it  would  be 
done  much  less,  or  at  the  close  of  the  last  season,  when  I  had  feared  it  would 
be  so  mud)  more  expensive  than  what  I  now  think  it  will  prove  to  be. 

The  expenditure  tor  the  working  season  of  last  year,  to  December  31,  during 
which  I  was  only  able  to  get,  as  stated,  about  180  linear  feet  of  wall  rebuilt, 
was  $7,844  08,  or  $43  58  per  linear  foot ;  while  the  expenditures  this  season, 
(exclusive  of  $2,500  charged  on.  account  of  one-quarter  part  of  stumer,)  to 
September  1,  are  about  $11,000  for  about  470  linear  feet  as  laid  this  season 
at  that  date,  or  nearly  $24  per  linear  foot  of  wall,  which  I  trust  will  enable  me 
to  estimate  closely  for  the  funds  necessi^ry  to  be  appropriated  in  addition  to 
what  may  be  on  hand  for  the  completion  of  the  rebuilding  of  the  wall  of  the 
north  head,  which,  I  doubt  not,  may  be  completed  with  the  necessary  funds 
available  in  ttro  more  seasons. 

At  Lo veil's  island,  the  funds  for  which  are  included  in  the  same  appropriation 
with  Deer  island,  but  little  has  been  done  this  season,  thus  far,  beyond  the  com- 
pletion of  the  boarding-house,  and  the  securing  of  the  hay  crop  for  future  use. 
The  increase  of  cost  of  the  wall  at  Deer  island  last  season,  over  what  I  ex- 
pected, made  me  fear  to  make  the  expenditure  I  had  proposed  on  this  island, 
where  less  necessary,  until  further  sums  should  be  available.  I  say  less  neces- 
sary, because  a  very  critical  examination  of  the  old  mortar  wall  of  this  island 
showed  that  this  is  not  at  all  essentially  injured  by  the  action  of  the  sea  up  to 
this  time,  and  there  is  only  required,  as  formerly  reported  for  this  part,  the 
placing  of  one  or  two  new  jettees  at  parts  where  the  outer  surface  near  the  front 
of  the  wall  is  most  abraded,  and  the  relaying  of  an  old  jettee  at  its  west  ex- 
tremity, and  no  special  injury  to  h^  expected  from  delaying  this  work  till  the 
next  season,  when  the  erection  of  the  new  wall  at  the  southeast  bluff,  for  which 
the  facing  is  now  being  prepared,  can  also  go  on  as  now  planned. 

llie  information  of  the  appropriation  of  the  $25,000  estimated  for  this  new 
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wall  was  received  in  the  department  letter  of  the  1 3th  of  Jnoe,  and  proposals 
were  called  for  within  the  week,  and  a  contract  was  completed  for  the  furnish- 
ing of  the  cut-Btone  facing  for  this  wall  (eight  feet  high,  at  $15  the  linear  foot) 
on  the  19th  of  July;  and  at  the  date  of  this  report  several  cargoes  have  heen 
already  received  of  this  stone,  as  well  as  some  loads  of  jettee  stone  con- 
tracted for  at  the  same  time ;  and  it  is  expected  that  the  whole  will  he  delivered 
as  per  contract  this  autnmn,  and  that  early  in  the  ensning  year  this  new  wall 
will  he  commenced  and  completed  during  the  working  season,  and  all  the  re- 
quired repairs  to  the  old  wall  executed. 

I  would  state  that  the  estimate  which  I  had  made  fbr  this  wall  at  the  south- 
east head  of  Lovell's  island  came  out  most  closely,  in  proportion  to  its  size,  with 
tthe  actual  cost  this  year  of  the  Great  Brewster  wall,  as  laid  without  contract, 
the  facing  heingjust  about  one-half  the  total  cost  of  the  wall;  and  this  facing, 
as  contracted  for,  will  cost  about  $12,000,  leaving  thus  $13,000  of  my  estimate 
for  purchases  of  cement,  obtaining  concrete  material,  and  laying  the  walls ;  that 
IB,  if  done  without  contract,  as  formerly.  If  the  work,  however,  is  not  executed 
in  this  way,  but  according  to  the  law  making  the  last  appropriation,  I  must  add 
fifty  per  cent,  for  risks  and  profits  of  contractors,  and  oiher  incidental  expenses, 
or  $6,500  in  addition  to  my  former  estimate. 

For  each  jettee  about  3,000  cubic  feet  of  stone  are  required,  which  have  been 
contracted  for  at  thirty-five  cents  per  foot,  or  say  33J,  or  $1,000  for  the  split 
stone  for  each  jettee ;  and  as  the  cost  of  laying  the  stone  with  concrete  materials, 
&c.,  is  aboui;  twenty  per  cent  more  than  the  cost  of  the  stone.     I  thus  find  as  the 

estimate  necessary  for  Lovell's  island,  besides  the  above $G,  500 

For  one  jettee  fifty  feet  long,  for  stone  and  laying 2,  200 

For  one  jettee  twenty-five  feet  long,  for  stone  and  laying 1, 100 

For  relaying  jettee  at  west  end  of  old  wall 1, 200 

Add   for  contingencies,   hauling  stone,  &c.,  from  the  beach,   this 

autumn 1,  500 


12,500 


For  Deer  island  there  is  shqwn,  at  the  close  of  the  recapitulation  of  this  report, 
that  (less  the  $25,000  appropriated  and  by  estimate  for  Lovell's  island  in  March, 
1867)  there  was  available  July  1, 1867 $59,529  30 

Of  which  there  has  been  expended  to  September  1st,  about. ...  $11,  000  00 
And  there  is  estimated  to  complete  292  feet  at  south  head,  this 

season,  at  $24  per  foot .' 7,  000  00 

Add  ibr  contingencies,  closing  work,  &c 529  30 

18,529  30 


This  leaves  an  unexpended  balance  for  Deer  island,  at  the  close  of  the  working 
season,  of  $41,000. 

The  wall  of  north  head  is  19^  feet  high,  two  feet  higher  than  at  the  other 
head ;  length  of  wall  at  that  head  is  1,740  feet,  and  less  the  300  feet  rebuilt 
by  Colonel  Graham.     1,440  feet  to  be  rebuilt,  at  say  $27  50  per  linear  foot,  is 

$39,600,  or  say  $40,000 $40,000 

There  is  required  for  two  jettees  to  be  placed  at  the  most  exposed  por- 
tions of  these  walls,  at  $2,250  each,  or 4,  500 

44,  500 
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And  neglecting  the  difference  as  to  labor  on  the  jeitees,  if  the  labor 
of  the  wall  is  to  be  executed  by  contract,  add  for  profit  and  loss  to 
contractors  fifty  per  cent,  on  main  wall 20,  000 

64,  500 


Or  less  the  $41,000  above  reported  as  expected  to  be  on  hand 

December  Ist $23,500 

Add  as  above  for  Lovell's  island 12,  500 


Total  required  for  both  works,  with  labor  by  contract 36,  000 


Or  tf  the  work  is  executed  as  heretofore  by  days*  labor,  less  the  $26,000  esti- 
mated by  contract  for  both  works,  there  will  only  be  required  for  the  next  fiscal 
year  $9,500,  or  say,  to  complete  the  work,  $10,000. 

I  would  therefore  state,  in  recapitulation,  as  to  the  work  executed  on  Deer  and 
Tx) veil's  island  sea-walls  for  the  fiscal  year,  that  the  rebuilding  of  wall  of  the 
middle  bluff  was  commenced  in  August,  1866,  and  by  the  close  of  June,  1867, 
340  linear  feet  of  the  dry  wall  were  securely  rebuilt  with  mortar  joints  and  con- 
Crete  backing,  with  the  paving  of  heavy  flat  stone  twelve  to  fifteen  feet  in  rear 
of  coping ;  the  wall  being  about  17 1  feet  high,  with  an  average  thickness  of 
eight  feet. 

At  the  date  of  this  report,  the  balance  of  wall  requiring  relaying  upon  that 
middle  head,  about  200  linear  feet,hi^  been  completed,  and  about  110  linear  feet 
of  the  wait  of  south  head,  of  the  same  size,  has  been  relaid,  and  it  is  expected 
that  the  remainder  of  the  wall  of  this  head  will  be  rebuilt  during  the  present 
working  season. 

At  LovelPs  island  but  little  has  been  done  during  the  fiscal  year,  except  the 
completion  of  the  boarding-house  for  workmen,  and  the  •  call  for  contracts  for 
facing  stoue  for  a  new  wall  to  the  southeast  head,  and  for  jettee  stone  for  the  old 
wall.  These  contracts  were  completed  in  July,  1867,  and  it  is  expected  that  all 
the  necessary  stone  will  be  delivered  this  autumn,  and  the  work  of  building  the 
jettees  to  the  old  wall  and  of  constructing  the  new  wall  will  be  commenced  as 
soon  as  the  season  permits  in  1868. 

Statement  qfjunds  received  and  expended  an  sea-walls  for  Deer  and  hoveWs 
islands  for  the  fiscal  year  ending  June  30,  1867. 

On  hand  July  1,  1866 $605  48 

Outstanding  debts  due  from  the  work  July  1,  1866 533  14 

Funds  received  during  the  year 18,  000  00 

Expended  for  Deer  island $15,  868  35 

Expended  for  Lovell's  island 192  78 

16,061  13 

On  hand  in  assistant  treasurer's  office,  Boston,  July  1,  1867 2,  544  35 

On  hand  in  treasury  undrawn,  Boston,  July  1, 1867,  including  the 
$25,000  estimated  and  appropriated  for  Lovell's  island,  and  the 

$25,000  for  Deer  island,  March,  1867 81, 984  95 

Total  available  for  both  works c 84,529  30 

Total  proposed  for  Deer  island,  less  estimate  for  sea-wall  at  Lovell's 

island 59,529  30 

I  am,  sir,  very  respecfully  'your  obedient  servant, 

H.  W.  BENHAM, 
Colonel  of  Engineers^  Brevet  Major  General  U.  S.  Army. 

Major  General  A.  A.  Humphreys,     • 
Chief  of  Engineers. 
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APPENDIX  Q. 

Boston,  September  5,  1867. 
Qen ERAL :  I  have  the  honor  to  make  the  following  report  of  the  operations 
01^  the  works  under  my  charge  daring  the  fiscal  year  ending  June  30,  1867  : 

3|c  «  s|e  *  *  3|C  « 

PRBSBRVATION  AND  IMPROVBMBNT  OF  BOSTON  HARBOR,  MASSACHUSBTTS. 

Brevet  Major  General  J.  G.  Foster  was  assigned  to  the  charge  of  this  work 
in  May,  1867,  and  arrived  and  assumed  charge  on  May  28, 1867.  Preliminary 
surveys  were  at  once  made,  and  proposals  were  advertised  for,  for  dredging  a 
channel  across  the  upper  middle  har  and  the  west  extremity '  of  LovelPs  island, 
and  for  blasting  and  removing  the  rocks  in  the  Narrows,  (Tower  Rock  and 
Corwin  Rock,)  lying  between  Fort  Warren  and  the  Narrows  light,  (commonly 
called  Bug  light,)  upon  the  extremity  of  Great  Brewster  spit.  Pending  the 
securing  of  the  titles  to  the  land  at  Long  island,  Gallup's  island,  and  Point  Aller- 
ton,  upon  which  the  sea-walls  are  to  be  constructed,  no  work  has  been  com- 
menced at  these  points,  nor  have  proposals  for  their  construction  been  invited. 

It  is  proposed  during  the  current  year  to  remove  by  dredging  about  40,000  cubic 
yards  from  the  upper  middle  bar,  so  as  to  make  a  channel  across  that  bar  300 
feet  in  width  and  twenty-three  feet  deep  at  mean  low  water ;  to  dredge  off  the 
southwest  point  of  Lo veil's  island,  and  off  the  extremity  of  Great  Brewster 
spit,  removing  about  145,000  cubic  yards,  so  as  to  widen  the  channel  at  that 
point  to  500  feet,  at  twenty-three  feet  depth  at  mean  low  water ;  to  remove  en- 
tirely "  Tower  Rock"  by  blasting  it  off  to  the  depth  of  twenty-three  feet  at  mean 
low  water,  and  removing  the  fragments  from  the  channel,  and  then  to  blast  off 
and  remove  as  much  of  "  Corwin  Bock"  as  the  unexpended  portion  of  the  appro- 
priation assigned  to  that  object  will  accomplish.  An  additional  amount  will  be 
required  for  jts  entire  removal.  The  construction  of  the  sea-walls  upon  Long 
Island  head,  Gallup 's  island,  and  Point  AUerton,  which  latter  is  called  in  the 
laws  of  Massachusetts  "  Point  Alderton,"  will  also  be  commenced.  For  this 
purpose  contracts  will  be  made  for  the  materials  and  labor,  and  for  the  construc- 
tion of  a  temporary  wharf  at  Long  Island  head  and  Point  AUerton,  with  a  view 
to  the  commencement  of  the  work  early  in  the  spring,  and  for  its  rapid  prose- 
cution during  the  summer. 

Expended  during  the  fiscal  year  ending  June  30,  1867 $239  06 

Probable  amount  to  be  expended  during  the  fiscal  year  ending 

June  30,  1867 299,  760  94 

Eitimated  amount  required  for  the  jUcal  year  ending  June  30,  1869. 

For  the  preservation  of  north  head  of  Long  island 875,  000  00 

For  the  preservation  of  Gallup's  island 54,  000  00 

For  dredging  the  southwest  point  of  LovelPs  island,  to  widen  the 
channel  to  685  feet  at  23  feet  depth  of  mean  low  water,  as  re- 
quired by  the  project  of  the  Boston  harbor  commissioners ....     130,  000  00 
For  dredging  the  upper  middle  bar  to  23  feet  at  mean  low  water, 
and  a  width  of  1,000  feet,  as  called  for  by  the  project  of  the 

Boston  harbor  commissioners 110,  000  00 

For  the  preservation  of  Point  AUerton   21,  000  00 

Fer  blasting  and  removing  Corwin  Rock 24,  000  00 

414,000  00 
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I  have  also  the  honor  to  report  the  points  called  for  in  curenlar  No.  11  of  the 
engineer  department,  series  1867,  as  follows,  viz: 

Ist.  The  plan  adopted  for  the  works  of  preservation  and  improvement,  under 
my  charge  in  this  harbor,  is  substantially  that  of  the  Boston  harbor  commis- 
sioners, which  has  met  the  general  approval  of  the  Chief  of  Engineers.  The 
items  of  this  plan  are  as  follows,  viz : 

For  the  improvement  of  the  channel  across  the  upper  middle  bar, 
by  dredging  a  channel  23  feet  deep  at  mean  tow  water,  and 

1,000  feet  wide,  at  a  total  estimated  cost  of $157,  085  00 

For  the  improvement  of  the  channel  at  the  Narrows,  by  dredging 
o£f  the  southwest  point  of  LovelPs  island  and  the  extremity  of 
Great  Brewster  spit,  so  as  to  widen  the  channel  to  685  feet  at 

23  feet  depth  of  water,  at  a  total  estimated  cost  of 188,  805  00 

For  the  improvement  of  the  channel  at  the  Narrows,  by  the  re- 
moval by  blasting  of  Tower  Rock  and  Oorwin  Rock,  at  an  esti- 
mated cost  of 20,  000  00 

For  the  preservation  of  the  north  head  of  Long  island,  by  the  con- 
struction of  a  sea-wall,  at  an  estimated  cost  of 150,  000  00 

For  the  preservation  of  the  north  end  of  Grallup's  island,  by  the 

construction  of  a  sea-wall,  at  an  estimated  cost  of 103,  585  63 

For  tbe  preservation  of  Point  Allerton,  by  the  construction  of  a 

'    sea-wall,  at  an  estimated  cost  of 70,  991  87 

2d.  The  amounts  that  are  rehired  for' the  entire  and  permanent  completion 
of  each  work  of  preservation  and  improvement  under  my  charge  is  given  in  the 
previous  paragraph.  No.  1,  with  the  exception  of  the  removal  of  Tower  Rock  and 
Corwin  Rock,  the  cost  of  which  will  be  $44,000. 

3d.  The  amount  that  can  be  profitably  expended  upon  each  work  during  the 
next  fiscal  year  is  as  follows,  viz : 

For  the  preservation  of  the  north  head  of  Long  island $75,  000  00 

For  the  preservation  of  Gallup's  island 54,  000  00 

For  the  preservation  Of  Point  Allerton 21,  000  00 

For  dredging  the  southwest  point  of  Lovell's  island  and  the  ex- 
tremity of  the  Great  Brewster  spit 130,  000  00 

For  dredging  the  upper  middle  bar 110,  000  00 

For  blasting  Corwin  Rock 24,  000  00 

Total  for  the  preservation  and  improvement  of  Boston  harbor  for 

the  year  ending  June  30,  1869 414,  000  00 


4th.  The  above  works  are  located  in  the  collection  district  of  Boston  and 
Charlestown. 

5th.  The  above  works  are  located  at  the  port  of  Boston,  Massachusetts.  The 
improvements  at  the  Narrows  are  near  Fort  Warren.  Those  at  the  upper  mid- 
dle bar  are  near  Fort  Independence ;  those  at  Point  Allerton,  near  Boston  light, 
and  those  on  Long  island  at  Long  Island  light. 

6th.  The  amount  of  revenue  collected  at  the  port  of  Boston  for  the  fiscal  year 
ending  June  30,  1867,  and  as  communicated  to  me  by  the  collector,  Judge 
Thomas  Russell,  as  follows,  viz : 

For  customs  in  gold $17,  344,  830  53 

Revenue  in  currency '. 202,  084  98 

Total  revenue 17,  546,  915  51 


7th.  By  information  received  from  the  collector  of  this  port,  I  am  enabled  to 
report,  in  regard  to  this  item,  that  the  number  of  vessels  that  will  probably  be 
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benefited  in  some  degpree  bj  tbe  widening  of  the  ehannel  w31  be  about  24,000, 
which  18  the  aggregate  number  of  vessds  estimated  to  enter  and  leave  this  harbor 
annually  by  the  channel  through  the  Narrows.  The  amount  of  tonnage  during 
the  fiscal  year  ending  the  30th  of  June,  1867,  was  as  follows : 

Tonnage  entered  from  foreign  ports 731,  930 

Tonnage  entered  from  domestic  ports 956,  133 

Tonnage  cleared  from  foreign  ports  689,  822 

Tonnage  cleared  from  domestic  ports 1,  243,  366 

Total  tonnage  entered  and  cleared , 3,  621,  251 


This  amount  of  tonnage  Vill  no  doubt  be  benefited,  more  or  less,  by  the 
widening  of  the  channel.  The  deepening  of  the  channel  to  twenty-three  feet  will, 
the  collector  thinks,  benefit  about  3,000  vessels  of  an  aggregate  tonnage  of  about 
1,000.000  tons. 

The  amount  of  commerce  to  be  benefited  by  the  proposed  improvement  it  is 
difficult  to  estimate,  as  no  approximation  can  be  made  of  the  amount  of  the  coast- 
ing trade.  The  imports  and  exports,  however,  are  accessible,  and  amounted 
during  the  last  fiscal  year  to  the  following : 

Total  imports $47,  288,  747 

Total  exports * 19,317,874 

Aggregate  amount  of  foreign  commerce 66,  606, 621 


8th.  The  work  being  on  June  30  at  its  commencement,  no  proposal  j^r  con- 
tracts had  at  that  time  been  made. 
Respectfully  submitted : 

J.  G.  FOSTER, 
Bvt  Maj.  Gen,  U.  S,  A,,  Lieut.  CoL  Engineers. 
Migor  General  A.  A.  Humphreys, 

Chief  of  Engineeri,  Washington,  2>.  C, 


Q  1. 

Engineer  Department, 
Washington,  February  11,  1867. 

Sir  :  I  respectftilly  return  herewith  the  letter  of  Hon.  T.  D.  Eliot,  acting 
chairman  of  the  Committee  on  Commerce  of  the  House  of  Representatives,  of  the 
29th  ultimo,  with  enclosed  papers  relative  to  the  improvement  of  Boston  harbor, 
referred  to  this  department  for  report,  and  beg  leave  to  submit  the  following 
remarks  in  relation  thereto. 

The  preservation  of  certain  of  the  islands  and  headlands  in  Boston  bay  is 
essential  to  the  maintenance  of  the  existing  channels.  So  important  is  this  con- 
sidered in  connection  with  existing  and  proposed  permanent  fortifications  for  tbe 
defence  of  the  city  of  Boston,  that  the  construction  of  sea-walls  for  the  preser- 
vation of  Deer  and  Lovell's  and  Great  Brewster  islands  has  been  carried  on  for 
some  time  past  under  regular  appropriations. 

Estimates  for  the  completion  of  these  walls,  amounting  to  $25,000  for  each,  are 
submitted  in  the  last  annual  report  from  this  office,  excepting  for  that  of  Deer 
island,  the  report  upon  which  did  not  reach  this  office  in  time  to  be  included, 
but  is  now  presented. 

The  debns  firom  these  islands  form  shoals  that  are  advancing  regularly  into 
the  channels,  have  already  obstructed  them,  and  threaten  to  make  still  more 
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eerious  changes.    The  growth  of  these  ihoals  or  spits  should  be  arrested  and 
portions  of  them  removed  by  dredging* 

In  addition  to  the  islands  named,  works  for  the  preservation  of  the  north  head 
of  Long  island  and  of  Gallup's  island  should  be  at  once  commenced  as  part  of 
the  system  of  defence,  as  well  as  for  the  interests  of  commerce,  as  the  debris  of 
these  it^lands  form  shoals  that  threaten  to  obstruct  seriously  the  main  channels. 

With  reference  to  the  other  headlands  named  in  the  petition,  that  of  Point 
Allerton  is  of  the  first  importance  in  the  interests  of  navigation,  and  should  be 
preserved  in  the  manner  indicated  in  the  papers  accompanying  the  petition. 

Of  the  same  general  character  but  of  less  importance  is  the  preservation  of 
Nantasket  blu£P. 

Respecting  the  south  head  of  Long  island,  Moore  island,  and  Winthrop's  head, 
I  am  not  prepared  to  report.  Their  preservation  would  prevent  the  deteriora- 
tion of  subordinate  channels,  convenient  to  local  and  perhaps  other  trade,  but 
the  closure  or  material  shoaling  of  these  channels  would  aid  the  defence,  and 
if  that  shoaling  or  the  process  causing  it  should  not  in  any  way  impair  the  main 
channels,  I  am  not  satisfied  that  the  deterioration  should  be  arrestea.  The  ques- 
tion is  one  that  will  require  careM  investigation. 

The  removal  of  Tower  Rock  and  Corwin  Rock,  which  stand  on  the  sailing 
line  in  mid-channel,  and  the  dredging  of  Great  Brewster  and  Lovell's  Island 
spits,  are  works  of  the  first  importance  in  rendering  the  navigation  of  the  main 
channels  leading  to  Boston  harbor  secure  and  commodious. 

The  removal  of  the  upper  middle  bar,  though  not  so  imperatively  required  for 
the  safety  of  navigation,  would  yet  be  of  great  advantage  to  it.  There  are  cer- 
tain considerations,  however,  (which  may  be  presented  fvllj  at  some  other  time,) 
as  well  as  those  of  economy,  which  may  restrict  the  removal  of  LovelPs  Island 
spit  and  the  upper  middle  bar  within  the  limits  of  the  project  of  the  Harbor 
Commission,  (which  proposes  a  channel  one  thousand  feet  wide  at  the  upper  middle 
bar,  and  685  feet  wide  at  LovelPs  island,  dimensions  well  adapted  to  the  great 
commerce  of  Boston.)  A  portion  of  the  amount  of  the  estimate  of  the  commis- 
sion  judiciously  expended  will  be  of  great  advantage. 

I  have  had  the  benefit  of  a  personal  conference  with  the  Harbor  Commission 
of  Boston,  and  an  examination  of  their  reports,  plans  and  estimates.  Under 
their  direction  extensive  and  careful  surveys  and  examinations  in  Boston  bay 
and  harbor  have  been  carried  on  for  several  years,  and  estimates  of  the  extent 
and  cost  of  the  works  for  the  preservation  of  the  headlands  and  the  removal  of 
the  obstructions  in  the  channels  have  been  prepared. 

The  amounts  required  for  the  fiscal  year  ending  June  30,  1868,  for  the  pres- 
ervation of  headlands  and  removal  of  obstructions  in  the  main  channels  which 
a^  deemed  essential  for  the  restoration  and  preservation  of  those  channels,  are 
as  follows : 

For  completion  of  sea-wall  on  Great  Brewster  island 825,  000 

For  completion  of  sea-wall  on  Deer  island 25,  000 

For  completion  of  sea-wall  on  LovelPs  island 25,  000 

For  the  preservation  of  the  north  head  of  Long  island 75,  000 

For  the  preservation  of  Gallup's  island 50,  000 

For  the  removal  of  Tower  Rock  and  Corwin  Rock 20,  000 

For  dredging  Great  Brewster  spit,  Lovell's  Island  spit,  and  upper 

middle  bar 100,  000 

For  the  preservation  of  Point  Allerton 50,  000 

For  the  completion  of  these  works  there  will  be  required  in  addition  for  die 
fiscal  year  following  that  ending  June  30,  1868 — 

For  the  preservation  of  north  head  Long  island $75,  000 

For  the  preservation  of  Gallup's  island 54,  000 
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For  dredging  LoveH's  spit,  if  it  should  be  found  necessary  to  cany 
it  to  the  full  width  of  the  project  of  the  Boston  Harbor  Gomrois- 

sion,  685  feet $130,  000 

For  dredging  the  upper  middle  bar,  if  it  should  be  found  necessary 
to^  carry  it  to  the  full  width  of  the  project  of  the  Boston  Harbor 

Commission,  1,000  feet 110,  000 

For  the  preservation  of  Point  Allerton 21,  000 

For  the  preservation  of  Nantasket  bluff 95,  000 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 

Chief  of  Engineers. 
Hon.  E.  M.  Stanton, 

Secretary  of  War. 


APPENDIX  R. 

Report  on  the  8aco  river  improvements  Jbr  the  fiscal  year  ending  June  30, 1867, 
by  Brevet  Brigadier^  General  George  Thorn,  lieutenant  colonel  of  engineers. 

United  States  Engineer  Office, 

Portland,  Maine,  September  10,  1867. 

By  acts  of  Gongres  approved  June  23,  1866,  and  March  2,  1867,  appropria- 
tions were  made  for  improving  the  navigation  of  this  river.  That  made  in  1866 
(to  wit,  $40,000)  was,  as  I  understand,  based  on  the  report  and  estimates  of 
George  Davidson,  esq.,  assistant  United  States  Coast  Survey,  dated  May,  1866, 
and  the  balance  appropriated  in  March,  1867,  was  based  on  the  estimates  sub- 
mitted by  me  in  my  report  to  the  engineer  de]>artmeQt,  dated  January  5,  1867. 
Accompanying  that  report  were  plans  and  estimates  for  rebuilding  the  piers  and 
removing  the  sunken  rocks,  amounting  to  $211,701  05,  which  induded  General 
Alexander's  /estimate  of  $192,500  for  the  breakwater  uniting  the  piers  (Nos.  11 
and  12)  near  the  mouth  of  the  river. 

In  obedience  to  instructions  from  tlie  department,  dated  March  28,  1867,  (a 
copy  of  which  is  hereto  appended,  marked  3,)  I  issued  a  notice  dated  April  8, 
1867,  inviting  "  proposals  for  furnishing  rough  stone  for  a  breakwater  at  the 
mouth  of  Saco  river,  Maine.''    A  copy  of  the  notice  is  hereto  appended,  marked  4. 

Four  bids  were  received  for  this  work,  the  lowest  being  that  of  Messrs.  James 
M.  Deering  &  John  W.  Deering,  of  Saco,  Maine,  for  $1  81  per  ton  of  2,240 
pounds,  as  will  be  seen  in  referring  to  the  abstract  of  proposals  hereto  appended, 
and  marked  1.  Before  entering  into  a  contract  with  these  parties  for  the  work, 
I  awaited  the  determining  of  the  position  of  the  breakwater  by  a  board  of  engi- 
neers to  be  appointed  for  that  purpose,  as  instructed  by  department  letter  of 
the  28th  of  March,  1867.  On  the  13th  of  June  the  report  of  the  board  of  engi- 
neers on  this  subject  was  transmitted  to  the  department,  a  copy  of  which  is  hereto 
appended,  marked  5.  On  the  14th  of  June  I  entered  into  a  contract  with 
Messrs.  Deering,  who  were  the  lowest  bidders,  for  furnishing  the  stone  for  the 
breakwater.  The  report  of  the  board  of  engineers  and  contract  made  with 
Messrs.  Deering  having  both  been  approved  by  the  department,  the  contractors 
commenced  the  delivery  of  the  stone  on  the  last  of  June.* 

In  pursuance  of  instructions  from  the  department,  dated  March  28,  1867, 1 
advertised  for  proposals  for  removing  a  sunken  rock  in  Saco  river,  a  copy  of  die 
notice  being  hereto  appended,  marker  6. 
I 

*  Up  to  the  8th  of  September,  1667,  about  14,000  tons  of  stone  were  delivered. 
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Two  bide  only  were  received  for  this  work,  the  lowest  being  that  of  Mr.  James 

Andrews,  of  Biddeford>  for  six  handred  dollars,  as  will  be  seen  on  referring  to 

the  abstract  of  proposals  hereto  appended,  marked  1. 

A  contract  was  made  with  Mr.  Andrews,  and  it  has  been  fnlfilled  by  him.'*' 

The  amount  that  will  be  required  for  the  entire  permanent  comple- 
tion of  the  breakwater  and  other  improvements  in  Saco  river, 
as  exhibited  in  my  report  dated  January  5, 1867,  (since  printed 
by  Congress,)  is #211,  701  05 

To  which  add  for  105,000  cubic  feet  additional  coping 
of  breakwater  on  its  exterior  face  down  to  low- 
water  mark,  at  50  cents  per  cubic  foot $52^  500  00 

10  per  cent  for  contingencies 5, 250  00 

57,  750  00 


269,451  05 


Say,  $270, 000. 

Total  amount  appropriated  by  acts  of  Congress  approved  March  2, 1867,  and 
June  23,  1866,  $80.000 ;  amount  required  for  completion  of  work,  $150,000, 
of  which  $75,.000  can  be  profitably  expended  upon  it  during  the  next  fiscal  year. 

The  works  for  the  improvement  of  the  navigation  of  Saco  river  are  located 
in  the  collection  district  of  Saco  and  near  the  ports  of  Saco  and  Biddeford, 
Maine.  The  nearest  light- Aouse  is  on  Wood  island,  opposite  the  mouth  of  Saco 
river,  and  the  nearest  forts  are  those  in  Portland  harbor. 

The  amount  of  revenue  collected  at  Saco,  (the  port  of  entry,)  as  furnished  by 
the  collector,  was  for  the  fiscal  year  ending  June  30,  1867,  $755  76. 

As  to  the  amount  of  commerce  and  navigation  that  would  be  benefited  by 
the  completion  of  these  works  of  improvement  I  will  here  repeat  the  information 
kindlv  furnished  by  Mr.  Edward  Eastman,  then  United  States  deputy  collector, 
contained  in  my  special  report  of  the  5th  of  January  last,  to  wit : 

"  At  the  inner  harbor,  which  is  inside  the  bar,  we  have  averaged  about  forty  coal 
vessels  and  about  one  hundred  and  fifty  to  two  hundred  vessels  in  the  coasting 
business,  bringing  general  merchandise  for  this  place  and  Biddeford  and  the  back 
country,  and  carrying  out  timber,  &c.,  exclusive  of  what  comes  by  railroad.  This 
port  is  the  entry  for  the  supplies,  including  the  back  districts,  of  a  population  of 
about  thirty  thousand,  and  is  the  natural  shipping  port  of  the  timber  interest  of 
nearly  the  whole  of  York  county,  except  some  towns  in  the  extreme  western 
part  which  lie  near  Portsmouth,  New  Hampshire. 

''  In  addition  to  our  former  business  since  this  appropriation  was  made  an  ice 
company  has  been  formed  by  persons  from  Philadelphia  in  connection  with  resi- 
dents of  Saco,  who  are  making  arrangements  for  the  exportation  of  ice.  They 
are  erecting  large  store-houses  on  or  near  one  of  our  wharves,  and  say  they 
will  employ  about  one  hundred  coasting  vessels  in  the  ice-carrying  trade  the 
coming  season. 

"  The  Saco  Ship-building  Company  also  has  just  fairly  started,  and  will  give 
a  new  impetus  to  our  commerce,  as  they  obtain  a  considerable  portion  of  their 
timber  from  the  southern  markets.'' 

The  improvements  now  in  progress  ihay  be  regarded  as  permanent,  and  such 
as  after  completion  will  not  require  further  expenditure. 

The  papers  described  as  follows  are  hereto  appended  : 

1.  Abstract  of  proposals  for  each  work,  with  name  of  bidders,  &c. 

*  On  the  24th  of  July,  1867,  another  contract  for  the  entire  removal  of  the  sunken  rocks  at 
X^ittle  islands  was  maoe  with  Mr.  James  M.  Andrews,  of  Biddeford,  Maine,  for  the  sum  of 
12,000.    On  the  8th  of  September,  1867,  the  contract  was  fulfilled. 
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2.  Abstract  of  contraote  for  eadi  work,  with  name  of  oontraetors. 

3.  Oop7  of  instractioDS  from  the  engineer  department. 

4.  Copy  of  notice  inviting  proposals  for  breakwater. 

5.  Copy  of  report  of  board  of  engineers. 

6.  Copy  of  notice  inviting  proposals  for  removing  sunken  rock. 

GEORGE  THOM, 
Lieut.  Cokmel  of  Engineers,  Brevet  Brig.  Gen.  U.  S.  A. 


No.  1. — Abstract  of  bids  received  for  the  improvement  of  Saco  river,  Maine. 


Nature  of  work. 

Names  of  bidders. 

Amount  bid  for. 

Price. 

Furnishing   rough 
stone  for  break- 
water. 

• 

For  removing  sunk- 
en rock. 

1 

2 
3 

4 

1 

2 

Wm.  Courtenay,  Baltimore, 
Maryland. 

Isaac  Hamilton,  Cumber- 
land, Maine. 

Jas.  Andrews,  W.  G.  Gooch 
&  Co.,  Goodwin  &  Buck, 
Ira  Andrews,  W.  &  J. 
Moore,  all  of  Biddeford, 
Maine. 

Jas.  M.  Deering  and  John  W. 

Ira  Andrews,  of  Biddeford, 
and  Jas.  M.  Deering,  of 
Saco. 

Jas.  Andrews,  of  Biddeford, 
Maine. 

25,000    tons 

25,000    tons. 

50,000    tons, 
(more  or  less.) 

50,000    tons, 
(more  or  less.) 
Whole  work. 

Whole  work. 

t2  23  per  2,240  lbs. 
2  15  per  2,240  lbs. 
1  83  per  2,240  lbs. 

1  81  per  2,240  lbs. 
$2,360  00 

600  00 

\ 

GEORGE  THOM, 
Lieut.  Col.  of  Engineers,  Brevet  Brig.  Gen.  V.  S,  Army. 


No.  2. — Abstract  of  contracts  made  for  the  improvement  of  Saco  river,  Maine. 


Nature  of  work. 

4 

Names  of  contractors. 

Quantity. 

Price. 

Furnishing  rough* 
stone  for  break- 
water. 

For  removing  sunk- 
en rock. 

1 

2 

Jas.  M.  Deering  and  John 
W.    Deering,    of    Saco,  " 
Maine. 

Jas.  Andrews,  of  Biddeford, 
Maine. 

50.000    tons, 
(more  or  less.) 

Whole  work. 

$1  81p6r2«2401b8. 
1600  00 

GEORGE  THOM, 
Lieut.  Col.  of  Engineers,  Brevet  Brigadier  OeneriU, 


No.  3. 


Enginbrr  Department, 

Washington,  March  28,  1867. 
Colonel:  Tour  letter  of  the  26th  instant  has  heen  received.    Your  leoom- 
mendation  that  the  funds  appropriated  for  the  improvement  of  the  Saco  river 
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be  applied  to  the  construction  of  a  breakwater  uniting  piers  Nos.  11  and  12, 
except  80  much  as  may  be  required  to  rebuild  pier  No.  6,  and  to  remove  the 
sunken  rock  in  the  channel  at  Little's  island,  and  (should  it  be  hereafter  desirable) 
to  rebuild  pier  No.  8  at  "Ferrj  Narrows,"  is  approved,  with  the  condition  that 
the  position  of  the  breakwater  shall  first  be  determined  by  a  board  of  engineers. 
You  can  proceed,  however,  to  advertise  for  proposals  for  furnishing  the  necessary 
materials  for  the  work,  in  order  that  no  unnecessary  delay  may  occur  in  its 
vigorous  prosecution  at  as  early  a  day  as  practicable. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS. 
Brig,  Gen.  and  Chief  of  Engineers,  Maj.  Gen,  of  Vol, 

Brevet  Colonel  George  Thom,  U.  S.  A., 

Ldeut,  Colonel  of  Engineers,  Portland,  Maine, 


No.  4. 


Proposals  for  fnrnishmg  rough  stone  for  a  breakwater  at  tiic  mouth  of  Saco 
river,  Maine,  will  be  received  at  this  ofiice  until  10  o'clock  a.  ra  ,  on  Tuesday,  the 
30th  instant. 

The  quantity  required,  under  recent  appropriations,  will  be  fifty  thousand 
tons,  more  or  less.  The  stone  must  be  of  suitable  size  and  strength,  and  be 
deposited  in  such  places  and  in  such  manner  as  may  be  directed  by  the  superin- 
tending engineer,  in  conformity  with  the  plans  adopted. 

The  delivery  of  the  stone  must  commence  as  soon  as  practicable  after  the 
approval  of  the  contract,  and  be  completed  on  or  before  the  first  day  of  December 
next.  Persons  in  making  proposals  will  ;«tate  the  price  per  ton  (of  2,240  pounds) 
of  stone  delivered  and  deposited  in  position ;  the  weight  to  be  ascertained  at 
the  expense  of  the  contractor  and  to  the  satisfaction  of  the  superintending 
engineer. 

Proposals  will  be  considered  for  one-half  or  for  the  whole  of  the  above-named 
amount. 

Should  any  person  find  it  impracticable  to  undertake  the  whole  job  iu  the 
time  above  specified,  they  are  requested  to  state  in  their  proposals  the  earliest 
period  (to  be  not  later  than  the  1st  of  July,  1868)  in  which  they  will  contract 
to  complete  it,  with  the  understanding  that  not  less  than  35,000  tons  will  be 
delivered  ofa  or  before  the  first  day  of  December  next. 

Each  proposal  must  be  accompanied  by  a  written  ffuaranteo  signed  by  two 
responsible  persons,  in  the  required  form,  that  the  bidder  will,  when  called  on, 
if  his  proposal  be  accepted,  enter  into  a  contract  and  bond,  with  good  and  suffi- 
cient security,  (the  sureties  and  their  places  of  residence  to  be  named  in  the 
proposal,)  for  the  true  and  faithful  performance  of  his  contract.  The  contract 
will  be  awarded  to  the  lowest  responsible  bidder,  and  be  subject  to  the  approval 
of  the  Secretary  of  War. 

The  undersigned,  however,  reserves  the  right  to  exclude  the  bids  of  any 
persons  who  there  is  reason  to  believe  will  not  faithfully  and  promptly  perform 
the  contract;  any  informal  bids,  as  well  as  those  that  are  above  a  responsible 
price  for  the  work ;  and  no  member  of  Congress,  officer  or  agent  of  the  govern- 
ment, nor  any  person  employed  in  the  public  service,  shall  be  admitted  to  any 
share  in  the  contract,  or  any  benefit  which  may  arise  therefrom. 

Payments  will  be  made  monthly — 20  per  cent,  to  be  reserved  therefrom  until 
the  whole  work  is  furnished,  and  to  be  forfeited  in  the  event  of  the  non-fulfil- 
nent  of  the  contract  in  the  time  and  manner  as  therein  required. 

Persons  desiring  to  make  proposals  will  please  call  On  the  undersigned  at  his 
31  w Vol.  ii 
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oflSce,  in  Morton  block,  on  Congress  street,  for  forms  of  same,  and  for  more 
definite  information,  if  deaired,  and,  on  transmitting  them,  will  indorse  thereon, 
"  Proposals  for  improvement  of  Saco  river." 

GEORGE  THOM, 
Brevet  Brigadier  General,  U.  S,  Army. 

United  Statks  Enoinrer  Ofpicr, 

Porfland,  Maine,  April  8,  1867. 


No.  5. 
Proposals  Jbr  removing  a  sunken  rock  in  Saco  river ^  Maine, 

Proposals  will  be  received  at  the  office  until  2  o'clock  p.  m.,  on  Frida}',  the 
17tli  instant,  for  removing  a  sunken  rock  in  mid-channel  of  Saco  river,  at  Little 
island.  The  rock  has  an  irregular  shape,  being  about  seventeen  feet  long  bj 
five  wide,  and  six  feet  in  height.  The  depth  of  water  in  the  channel  at  this 
place  is  from  eight  to  nine  feet  at  mean  low-  water.  The  rock  must  bo  entirely 
removed  from  the  channel,  and  its  fragments  be  deposited  on  the  site  of  the 
breakwater  at  the  mouth  of  the  river.  The  work  must  be  commenced  immedi- 
ately after  the  approval  of  the  contract,  and  be  completed  not  later  than  four 
weeks  from  that  period.  In  making  proposals  bidders  will  state  the  price  for 
which  they  will  perform  the  job.  Each  proposal  must  be  accompanied  by  a 
written  guarantee,  signed  by  two  responsible  persons  in  the  required  form,  that 
the  bidder  will,  when  called  on,  if  his  proposal  be  accepted,  enter  into  a  contract 
and  bond  with  good  and  sufficient  secuiity  (the  sureties  and  their  places  of  resi- 
dence to  be  named  in  the  proposal)  for  the  true  and  faithful  performance  of  hii) 
contract  The  contract  will  be  awarded  to  the  lowest  responsible  bidder  and 
be  subject  to  the  approval  of  the  Secretary  of  War.  The  undersigned,  how- 
ever, reserves  the  light  to  exclude  the  bids  of  any  persons  who  there  is  reason 
to  believe  will  not  iaithfully  and  promptly  perform  the  contract;  also  any  in- 
formal bids,  as  well  as  those  that  are  above  a  reasonable  price  for  the  work ;  and 
no  member  of  Congress,  officer  or  agent  of  the  government,  nor  any  person  em- 
ployed in  the  public  service,  shall  be  admitted  to  any  share  in  the  contract  or 
any  benefit  which  may  arise  therefrom.  Payment  will  be  made  on  the  satisfac- 
tory completion  of  the  work. 

Persons  desirous  to  make  proposals  will  please  call  on  the  undersigned,  at  his 
office  in  Morton  block,  on  Congress  street,  for  forms  of  same,  and  for  more  defi- 
nite information,  if  desired;  and  on  transmitting  them,  will  indorse  thereon 
"  Proposals  for  removing  rock  in  Saco  river,  Maine.'/ 

GEORGE  THOM, 
Brevet  Brigadier  General  U,  &  A. 

Unitbd  Statbs  Engineer  Office, 

Portland^  Maine,  May  7,  1867. 


R  1. 

United  States  Engineer's  Office, 

Portland,  Maine,  June  13,  1867. 
General:  I  have  the  honor  to  tram^mit  herewith  a  report  of  board  of  engi- 
neers, convened  inc  mplianco  with  Engineer  Order  No  43,  dated  June  G,  1867, 
<*  for  the  consideration  of  the  plan  proposed  for,  but  especially  to  determine  the 
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proper  podition  and  extent  of»  the  breakwater  at  the  mouth  of  the  Saco  river." 
Aldo,  to  forward  herewith  a  copy  of  the  plan  recommended  by  the  board  for 
adoption. 

I  am,  Tcry  reepectfally,  your  obedient  eerrant, 

GEORGE  THOM, 
Lieut,  Col.  Corps  of  Engineers,  Brevet  Brig.  Gen.  U,  8.  Army, 
Major  General  A.  A.  Humphrkys, 

Chief  of  Engineers,  U.  S.  Army,  Washington,  D,  C, 


In  pursuance  of  Engineer  Order  No.  43,  dated  June  6,  1867,  the  board  of 
engineers — consisting  of  Brevet  Brigadier  General  Uartman  Bache,  colonel  of 
engineers ;  Brevet  Brigadier  General  George  Thom,  lieutenant  colonel  of  en- 
gineers ;  Brevet  Oolonel  Thomas  L.  Casey,  major  of  engineers — assembled  at 
Saco,  Maine,  on  Tuesday,  June  11,  1867,  "for  the  consideration  of  the  plans* 
proposed  for,  but  especially  to  determine  the  proper  position  and  extent  or,  the 
the  breakwater  at  the  mouth  of  Saco  river." 

The  board  made  a  personal  examination  of  the  river,  the  channels,  piers,  and 
bars  at  its  mouth,  after  which  it  adjourned^  to  meet  at  Portland,  Maine,  at  9^  a. 
m,  Wednesday,  June  12,  1857. 

The  i>oard,  pursuant  to  adjournment,  met  at  Portland,  Maine,  at. 9  a.  m. 
Wednesday,  June  12,  1867 ;  present,  all  its  members. 

All  the  information  relating  to  this  work  in  the  possession  of  Brevet  Briga- 
dier General  George  Thom,  lieutenant  colonel  of  engineers,  was  laid  by  him 
before  the  board,  includinp^  the  following  papers,  viz :  Notes  on  the  piers  in  the 
Saco  river,  Maine,  submitted  by  Captain  J.  G.  Barnard,  corps  or  engineers, 
dated  October  18,  1853,  with  accompanying  drawings;  report  of  Mr.  George 
Davidson,  assistant,  United  States  Coast  Survey,  dated  May  19,  25,  and  27 
1866,  with  accompanying  maps ;  and  report  of  Brevet  Brigadier  General  B.  8. 
Alexander,  lieutenant  colonel  of  engineers,  dated  October  16,  1866,  with  accon- 
panying  plans. 

Afler  a  free  discussion  of  the  various  plans  presented,  it  was^ ' 

Resolved,  That  this  board  accepts  the  plan  proposed  by  Brevet  Brigadier 
General  B.  5.  Alexander,  lieutenant  colonel  corps  of  engineers,  for  the  break- 
water at  the  mouth  of  Saco  river,  Maine,  as  set  forth  in  his  report  of  October 
16,  1866,  and  recommends  that  it  be  constructed  to  the  extent  and  in  the  posi- 
tion therein  laid  down.  At  the  same  time,  the  board  would  leave  it  to  the  direc- 
tion of  the  constructing  engineer  to  make  such  chang(>s  in  the  inner  elope  of 
the  cross  section  of  the  breakwater  as  may  be  found  expedient. 

The  board  having  concluded  the  duties  for  which  it  was  convened,  adjourned 
*sine  die, 

THOMAS  LINCOLN  CASEY, 
Majot  of  Engineers  and  Brevet  Col,  U.  S,  Army. 
GEORGE  THOM, 
Lieut,  Col,  of  Engineers,  and  Brevet  Brig.  Gen.  U.  8.  Army, 
HARTMAN  BACHE, 
Col^mel  of  Engineers,  Brevet  Brigadier  General. 
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R2. 

Report  on  the  survey  of  Richmond's  island,  (fape  Elizabeth,  Maine,  for  the 
year  ending  June  30,  1867,  by  Brevet  Brigadier  General  George  Thorn  f 
lieutenant  colonel  corps  of  engineers. 

United  Statks  Enuinbbr  Ofpicb, 

Portland,  Maine,  September  10,  1867. 

The  act  of  Congress  approved  March  2, 1867,  providing  for  the  survey  of  this 
locality,  does  not  stato  its  purpose ;  but  as  a  small  appropriation  has  heretofore 
been  made  for  building  a  breakwater  connecting  Richmond's  island  with  the 
Biainland,  and  as  an  attempt  was  made  about  the  years  1853  and  1854  to  con- 
struct  such  a  work,  for  the  purpose  of  making  a  harbor  of  re^ge  at  that  place, 
I  have  caused  a  survey  to  be  again  made  with  a  view  to  submitting  a  plan  and 
esHmate  of  the  cost  of  such  a  work  as,  in  my  opinion,  would  be  best  adapted 
)  to  that  purpose. 

The  bar  connecting  the  island  and  the  mainland  is,  doubtless,  caused  by  the 
meeting  of  the  currents  passing  around  both  the  eastern  and  the  western  points 
•f  the  island ;  that  portion  of  the  bar  nearest  to  the  island  being,  as  it  appears, 
fixed  and  unchanged  in  its  position,  while  that  nearest  the  mainland  is  moved 
a  short  distance  from  the  westward  to  the  eastward,  as  the  east  or  west  winds 
■lay  respectively  predominate.  Its  general  position,  however,  is  on  a* line  con- 
necting the  two  nearest  points  of  the  island  and  mainland. 

A.  breakwater  constructed  on  this  bar,  uniting  these  two  points,  would  form  a 
good  harbor  of  refuge,  affording  a  safe  anchorage  and  good  holding  ground, 
with  the  wind  from  any  point  between  north  and  southwest;  and  as  the  winds  from 
the  northward  and  eastward  bring  the  most  violent  and  destructive  gales  which 
•ccur  on  this  coast,  there  can  be  no  question  as  to  the  very  great  importance  and 
advantage  of  such  a  work  at  this  place,  in  thus  affording  refuge  to  vessels  which 
are  prevented  by  these  storms  from  entering  Portland  harbor  or  other  places  on 
this  part  of  the  coast. 

The  breakwater,  to  bo  permanent,  should,  in  my  opinion,  be  built  of  stone. 
The  proposed  location  with  its  longitudinal  section  and  a  general  cross  section 
are  exhibited  on  the  accompanying  map. 

As  the  capping  of  this  work  would  greatly  increase  its  cost,  it  is* not  estimated 
for ;  but  should  it  hereafter  be  found  necessary  to  resist  the  action  of  the  sea. 
It  can  be  added.  It  is  probable,  however,  that  it  will  not  be  necessary,  as  the 
proposed  structure  will  prevent  the  shifting  of  the  bar  and  increase  its  founda- 
tion, and  will  thereby  acquire  additional  strength. 

There  is  an  abundance  of  rubble  stone  to  be  found  on  Gape  Elizabeth,  which 
will  reduce  the  probable  cost  of  the  work. 
To  construct  it  there  would  be  required  68,000  tons  of  rubble 

stone,  which,  at  $1  25  per  ton,  would  cost t85,  000  00 

Add  10  per  cent,  for  contingencies 8, 500  00 

Total 93,  500  00 


Of  which  $50,000  can  be  profitably  expended  upon  it  during  the  next  fiscal  year* 
The  following  information  is  furnished  in  compliance  with  the  requirements  of 
Ae  act  providing  for  this  survey,  viz  : 

The  proposed  work  is  located  in  the  collection  district  of  Portland  and  Fal- 
mouth ;  it  is  distant  from  Portland,  the  port  of  entry,  by  water  about  12  miles, 
and  eight  by  land  ;  and  from  Saco,  another  port  of  entry,  about  13  miles  by 
water  and  about  the  same  distance  by  land. 

Cape  Elizabeth  light-houses  lie  about  two  miles  to  the  northeast,  and  Wood 
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Island  light-hons^  (opposite  the  mouth  of  Saco  river)  about  eight  miles  to  the 
soHth  of  this  locaiity.  The  nearest  forts  are  those  in  Portland  harbor,  vii : 
Forts  Grorges,  Preble»  and  Scammel. 

At  Portland,  the  nearest  port  of  entrj,  the  amount  of  revenue  collected  hr 
the  fiscal  year  ending  June  30,  1S67,  was — 

Duties  on  importations $986,  318  17 

Tonnage  and  hospital  money 47, 674  37 

Total 1,033,898  54 


The  amount  of  duties  assessed  at  this  port  on  merchandise  entered  during  the 
same  period,  which  includes,  in  addition  to  the  foregoing,  duties  on  goods  in 
transitu  for  the  British  provinces,  and  on  those  entered  for  other  ports  in  bond, 
was  «7,682  650. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  hy  the 
completion  of  this  work  may  be  inferred  from  the  following  information  fur- 
nished by  Hon.  J .  Washburn,  jr.,  United  States  collector  at  Portland,  Maine : 
**  The  number  of  foreign  entrances  and  clearances  at  Portland,  Maine,  for  the 
year  ending  June  30,  1867,  was  l,l7l ;  the  number  of  domestic  entries  and 
clearances  during  the  same  period  was  1,430."  But  this  statement  exhibits  but 
a  part  of  the  commerce  that  would  be  benefited  by  the  work  referred  to  in 
Portland  harbor  and  at  Richmond's  island.  * 

The  number  of  vessels  that  put  into  Portland  harbor  and  that  at  Richmond's 
island  during  the  year,  which  do  not  make  entry  at  Portland,  is  very  large. 

GEORGE  THOM,    - 
Lieut.  Col.  Corfs  of  Engineers,  BvL  Brig,  C^eral. 


R3. 

Report  OH  the  extension  of  the  breakwater  in  Portland  harbor,  Maine,  by  Bre- 
vet Brigadier  General  George  Thorn,  lieutenant  colonel  corps  of  engineers^ 
for  the  fiscal  year  ending  June  30,  1867. 

United  Statks  Engineer  Oppicb, 

Portland,  Maine,  September  10,  1867. 

By  an  act  of  Congress,  approved  June  23,  1 866,  an  appropriation  was  made 
for  this  work  amounting  to  $105,111  05.  This  is  the  amount  that  was  esti- 
mated for  the  entire  completion  of  the  work. 

In  November,  1866,  I  relieved  Brevet  Brigadier  General  B.,S.  Alexandw, 
lieutenant  colonel  of  engineers,  from  the  charge  of  this  work.  He  had  already- 
caused  soundings  to  be  made  for  a  distance  of  180  feet  from  the  outer  end  of 
the  breakwater,  and  had  submitted  a  plan  for  its  extension.  As  this  involved  a 
departure  from  the  original  plan,  I  was  instructed  by  the  department,  (see  Ap- 
pendix A,)  before  determining  upon  the  plan  of  this  work,  to  make  a  full  series 
of  current  and  tidal  observations  at  such  points  in  the  harbor  as  ''  might  be  found 
useful  aids  in  arriving  at  proper  conclusions/' 

After  repeated  experiments  it  was  found  impracticable  to  make  the  current 
observations  called  for  during  the  winter,  owing  to  the  winds,  storms,  and  float- 
ing ice.  The  tidal  observations,  however,  were  continued  day  and  night  for  two 
or  three  months,  and  satisfactory  results  obtained. 

A  board  of  engineers  appointed  by  the  department  order  of  June  6,  1867, 
''  to  investigate  the  question  of  the  proper  direction  and  length  of  the  extensioK 
<}f  the  breakwater,"  approved  the  plan  recommended  by  General  Alexander. 
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Before  farther  action  tboreon  by  tbe  department,  the  carrent  and  tidal  obserTa- 
tions  called  for  are  to  be  furnished.*  Having  been  instructed  under  date  of 
June  27,  18G7,  to  have  the  breakwater  repaired,  and  the  unfinished  portion 
southwest  of  the  light-house  and  the  shore  end  completed,  I  advertised  for  pro- 
posals for  the  same.f 

The  amount  already  appropriated  tor  this  work  is  deemed  sufficient  for  its 
completion,  and  it  is  probable  that  it  will  be  completed  daring  the  next  fiscal 
year.  This  work  is  situated  in  the  collection  district  of  J  Wtland  and  Falmouth. 
It  is  in  Portland  harbor,  has  a  light- house  built  on  its  outer  extremity,  and  is 
in  the  immediate  vicinity  of  Fort  Gorges,  Fort  Preble,  and  Fort  Scammel. 
The  amount  of  revenue  collected  for  the  fiscal  year  ending  June  30, 1867,  was, 
as  stated  by  the  United  States  collector,  as  follows,  viz : 

Duties  on  importations $986, 318  17 

Tonnage  and  hospit>il  money 47, 674  37 

Total. 1,  033,  892  54 


♦ 


The  amount  of  duties  assessed  at  this  port  on  merchandise  entered  during  the 
same  period,  which  includes,  in  addition  to  the  foregoing,  duties  on  goods  in 
transit  to  the  British  provinces  and  on  those  entered  for  other  ports  in  bond, 
was  $7,862,650. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  by  tho 
completion  of  this  work,  as  also  stated  by  the  collector,  is  as  follows,  viz :  *'  The 
number  of  foreign  entrances  and  clearances  at  this  port  for  tho  year  ending  June 
30,  1867,  was  1,171 ;  the  number  of  domestic  entries  and  clearances  during  the 
same  period  was  1,430.  But  this  statement  exhibits  but  a  part  of  tho  commerce 
that  would  be  benefited  by  the  work  referred  to.  The  number  of  vessels  that 
put  into  this  harbor  and  that  at  Richmond's  island  during  tho  year,  which  do  not 
make  entry  at  Portland,  is  very  large." 

The  proposed  completion  of  this  work  may  be  regarded  as  permanent,  and 
after  completion  will  not  require  further  expenditure. 

GEORGE  THOM. 
Lieut,  Colonel  of  Engineers,  Brevet  Brig,  Gen,  U.  S,  A. 


Enqinrbr  Dbpartmbnt, 

Washington,  November  5,  1866. 

Colonel  :  brevet  Brigadier  General  Alexander,  in  bis  report  upon  the  break-* 
water  at  Portlvid,  expresses  an  opinion  adverse  to  its  *'  extension  further  than  is 
necessary  to  give  it  a  proper  termination,"  and  this  would  involve  a  departure 
from  the  original  plan.  It  is  suggested  that  before  determining  upon  it,  a  full 
series  of  current  and  tidal  observations  might  be  found  useful  aids  in  arriving  at 
proper  conclusions.  Current  observations  might  be  made  at  the  following  posi- 
tions, viz: 

1st.  Middle  of  main  channel,  between  the  end  of  the  breakwater  and  Fort 
Gorges. 

2d.  Mid-channel,  oflF.Pomroy's  Rock. 

3d.  Off  Fort  Gorges,  in  the  middle  of  the  channel  from  Gasco  bay  that  runs 
west  of  Port  Gorges. 

*In  July  and  August,  1867,  a  very  minute  and  satisfactorj  series  of  carreat  and  tidal 
•bMryations  were  made  by  Assistant  Engineer  Mr.  A.  Qrant  Childs,  it  haying  been  tho 
earliest  opportonity  for  so  doin^ir. 

t  Contracts  hare  been  made  for  this  work,  and  operatioiis  wera  commenced  on  the  1st  of 
September,  1867. 


Digitized  by  VjOOQIC 


EBPOUT  OF  THK  8B0RBTARY  OP  WAE.  487 

4th.  On  the  Middle  Grotmd. 

5th.  In  mid-channel  between  the  Middle  GrouDd  and  the  end  of  the  break- 
water. 

6th.  In  mid-chaDnel  of  inner  harbor. 

Tidal  observations  might  be  taken  at  the  same  time  with  the  carrent  obserya- 
tionsy  to  extend  throagh  at  least  one  lunation,  as  follows,  viz : 
Ist.  At  the  end  of  the  breakwater. 
2d.  At  Port  Gorges. 

3d.  At  the  Atlantic  and  St.  Lawrence  railroad  bridge. 
4th.  At  Portland  bridge. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  of  EngineerSf  Brig,  and  Brevet  Maj,  Gen, 
Brevet  Colonel  Gborqb  Thom,  U.  S.  A., 

Lieut,  Col.  of  Engineers,  Portland,  Me, 


R4. 

United  States  Engineer  Office, 

Portland,  Me.,  June  13,  18G7. 
General:  I  have  the  honor  to  transmit  herewith  the  report  of  the  board  of 
engineers  convened  under  Engineer  Order  No.  43,  dated  June  6,  1867,  to  in- 
vestigate the  question  of  a  proper  direction  and  lengtli  of  the  extension  of  the 
breakwater. 

A  copy  of  the  drawings  and  plans  recommended  for  adoption  will  also  be  for- 
warded as  «oon  as  completed. 

These  drawings  will  be  duplicates  of  those  accompanying  the  report  of  Brevet 
Brigadier  General  B.  S.  Alexander,  lieutenant  colonel  corps  of  engineers,  dated 
September  25,  1866,  to  which,  for  the  present,  the  department  is  respectfully 
referred. 

I  am,  very  respectfully,  your  obedient  servant, 

GEO.  THOM, 
Lieut,  Col,  Corps  of  Engineers,  Brevet  Brig,  Gen,  U,  S,  A, 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U,  S,  A,,  Washington,  D.  C, 


In  pursuance  of  Eijgineer  Order  No.  43,  dated  June  6,  1867,  the  board  of 
engineers,  consisting  of  Brevet  Brigadier  General  Hartman  Bache,  colonel  of 
engineers ;  Brevet  Brigadier  General  George  Thom,  lieutenant  colonel  of  engi- 
neers ;  Brevet  Colonel  Thomas  L.  Casey,  major  of  engineers,  assembled  at  Port- 
land, Maine,  on  Wednesday,  June  12,  1867,  to  investigate  the  question  of  the 
proper  direction  and  length  of  the  extension  of  the  breakwater. 

The  board  made  a  personal  examination  of  the  breakwater ;  after  which  it 
adjourned  to  meet  at  10  a.  m.,  June  13,  1867. 

The  board,  pursuant  to  adjournment,  met  at  10  a.  m.,  June  13,  1867;  present, 
all  its  members. 

All  tlie  information  relating  to  this  work  in  the  possession  of  Brevet  Brigadier 
General  George  Thom,  lieutenant  colonel  of  engineers,  was  laid  by  him  before 
the  board,  including  the  following  papers,  viz : 

Three  letters  from  Major  Z.  B.  Tower,  corps  of  engineers,  to  the  engineer 
department,  dated  November  30, 1852,  January  17,  and  May  16,  1853 ;  report 
of  Brevet  Brigadier  General  B.  S.  Alexander,  lieutenant  colonel  of  engineers,  ta 
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the  engineer  department,  dated  September  25,  1866,  with  accompanying  draw- 
ings ;  United  States  Coast  Snrvej  map  of  Portland  harbor,  1862 ;  tidal  and  cur- 
rent observations  in  Portland  harbor,  made  in  the  winter  of  1866.  under  the 
direction  of  Brevet  Brigadier  General  George  Thom. 

After  a  full  discussion  of  the  various  plans  presented,  it  was 
Resolvedf  That  this  board  approves  the  plan  proposed  by  Brevet  Brigadier 
General  B.  S.  Alexander,  lieutenant  colonel  of  engineers,  "  of  the  proper  direc- 
tion and  length  of  extension  of  the  breakwater"  in  Portland  harbor,  as  set  forth 
in  his  report  of  September  25,  1866^  and  accompanying  drawings,  and  does 
recommend  that  the  work  be  completed  in  accordance  with  the  plan. 

The  beard  deems  it  proper  to  call  the  attention  of  the  department  to  the  fiict 
that  among  the  papers  laid  before  it  there  was  nothing  showing  the  original  plan 
of  the  work,  or  when  and  under  whose  direction  it  was  built,  ujt  the  reports 
and  estimates  of  the  late  Colonel  J.  D.  Graham,  corps  of  engineers,  upon  which 
the  present  appropriation  was  based. 

The  board  having  completed  the  duties  for  which  it  was  convened,  adjourned 
^ne  die. 

HARTMAN  BACHE. 
Colonel  of  Engineers  and  Brevet  Brig.  Gen. 
GEO.  THOM, 
Lieut.  Col.  of  Engineers  and  Brevet  Brig.  Gen. 
THOMAS  L.  CASEY, 
Major  of  Engineers  and  Brevet  Col.  U.  S.  A. 


R  5. 

Report  on  the  examination  or  survey  of  Kennebec  river  above  Gardiner,  Maine » 
for  the  year  ending  June  30,  1807,  by  Brevet  Brigadier  Gejieral  Thom, 
lieutenant  colonel  of  engineers. 

Umtbd  States  Enoinber's  Offick,  Portland,  Maine, 

September  10,  1867. 

On  my  being  placed  in  charge  of  this  work  in  November,  1866, 1  commenced 
a  careful  survey  of  Kennebec  river,  extending  from  Shepard's  Point,  at  Hallowell, 
up  to  Augusta,  Maine,  with  a  view  to  determine  the  obstructions  to  navigation 
between  those  points,  for  the  improvement  of  which  Congress,  by  an  act  approved 
June  23,  1866;  made  an  appropriation  of  twenty  thousand  dollars. 

The  result  of  this  survey,  together  with  the  maps  and  estimates. for  the  im- 
provement of  the  river  between  those  points,  were  submitted  to  the  department 
in  my  special  reports  of  the  same,  dated  January  21  and  29,  1867.  By  an  act 
approved  March  2, 1867,  Congress  made  an  additional  appropriation,  based  ob 
my  estimate  sufficient  for  the  entire  completion  of  the  improvements  recom- 
mended by  me  to  be  made  between  Shepard's  Point  and  Augusta.  In  an  examina- 
tion of  the  river  since  made  between  Shepard's  Point  and  Gardiner,  I  ascer- 
tained that  there  are  two  shoals,  known  as  **  Ilinkley 's  shoal  and  Brown's  Island 
shoal." 

Hinkley's  shoal  is  about  one-half  a  mile  below  Shepard's  Point.  It  Extends 
across  the  river  and  has  about  five  and  a  half  feet  of  water  on  it  at  low  water, 
and  is  about  300  feet  wide. 

Brown's  Island  shoal  is  about  one  and  a  quarter  mile  below  Shepard's  Point, 
and  extends  from  Brown's  island  across  to  Brown's  Island  wharf,  on  the  left  bank 
of  the  river.    It  is  about  150  feet  wide,  and  has  about  six  feet  of  water  on  it  at 
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low  water.     In  addition  to  these  shoals,  there  ifi  a  rock  in  the  river  abreast 

Grant's  ship  yard,  which  should  be  removed. 

To  excavate  a  channel  through  these  shoals  of  the  same  width  and 
depth  as  that  now  being  excavated  through  the  shoals  above 
would  require  about  5,000  cubic  yards  of  dredging,  which  at  45 
cents  per  cubic  yard  would  cost $2,  250  00 

To  remove  rock  in  the  river,  (say) 450  00 

2,700  00 
Adding  10  per  cent,  for  contingencies 270  00 

2,  970  00 


Say  $3,000. 

A  more  careful  fturvey  of  this  river  soon  to  be  made  between  Gardiner  and 
Shepard's  Point  may  modify  this  estimate  a  litth*,  but  probably  will  not  increase  • 
it.  The  amount  above  named  (to  wit,  $3,000)  will  probably  be  all  that  is  re- 
quired for  the  entire  completion  of  the  improvement  of  the  river  betvfeen  those 
points,  all  of  which  can  be  profitably  expended  upon  the  work  during  the  next 
fiscal  year. 

The  following  information  is  furnished  in  compliance  with  the  act  of  Congress 
lyroviding  for  this  survey,  viz  : 

The  proposed  improvements  are  located  in  the  collection  district  of  Bath, 
Maine. 

Bath  is  the  only  port  of  entry  in  this  district ;  it  is  situated  on  Kennebec 
river,  about  twenty-five  miles  below  Gardiner,  Maine. 

The  United  States  arsenal  is  located  at  Augusta,  on  the  left  bank  of  the 
Kennebec,  about  six  miles  above  Gardiner,  and  Fort  Popham  is  at  the  mouth 
of  the  Kennebec,  about  twelve  miles  below  Bath. 

Seguin  and  Pond  Island  light-houses  are  near  the  mouth  of  this  river. 

The  amount  of  revenue  collected  at  this  port  of  entry  (Bath)  during  the  fiscal 
year  ending  June  30,  1867,  was  $40,820  56. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  by  the  com- 
pletion of  the  proposed  river  improvements,  as  stated  by  the  United  States 
collector  of  customs  at  Bath,  is  copied  from  my  special  report  on  this  subject, 
dated  January  21,  1867,  as  follows:  "The  whole  tonnage  of  this  district  is 
something  over  80.000  tons,  all  of  which  would  be  more  or  less  benefited  by  the 
improvement  of  the  navigation  of  the  Kennebec,  the  works  near  the  mouth 
of  the  river,  such  as  Fort  Popham.  Seguin  and  Pond  Island  lights  are  designed 
for  the  benefit  of  the  whole  district.*' 

The  improvement  proposed  bet  ween.  Augusta  and  Shepard's  Point,  in  Hallo- 
well,  would  more  particularly  benefit  vessels  bound  to  and  leaving  those  ports, 
and  the  completion  of  the  work  would  doubtless  cause  great  increase  of  business 
at  those  points. 

One  steamboat  has  plied  between  Hallowell  and  Boston,  and  one  between 
Gardiner  and  Boston,  during  the  past  season,  carrying  many  passengers  and 
much  freight.  These  steamers  would  extend  their  trips  to  Augusta  if  the  contem- 
plated improvement  is  made.  The  arrivals  at  Hallowell  and  Augusta  in  1865 
were  42  coastwise  and  5  foreign  vessels.  At  Gardiner,  four  miles  belo  w  Shepard's 
Point,  the  arrivals  were  223  coastwise  and  10  foreign  vessels. 

GEORGE  THOM. 
Liettt.  CoL  of  Etigineers,  Brevet  Brig,  Gen.  U.  S.  A. 
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R6. 

Report  on  the  improvejnent  of  Kennebec  river,  in  the  State  of  Maine,  between 
ISkepard*s  Point  and  Augusta,  by  Brevet  Brigadier  General  George  Tkom, 
lieutenant  colonel  corps  of  engineers,  for  thefi»cal  year  ending  June  30,  1867.. 

United  States  Engineer  Office, 

Portland,  Maine,  September  10,  1867. 

This  work  coneiats  in  straightening  and  deepening  the  channel  of  Kenuehec 
river,  through  the  several  shoals  obstructing  its  navigation,  between  Shepard's 
Point  and  Augusta,  Maine. 

The  plan  proposed  and  recommended  bj  me  in  my  special  reports  and  esti- 
mates, dated  January  21  and  29,  1867,  Is  to  dredge  out  a  channel  (through  all 
the  shoals)  having  a  width  of  seventy-five  feet  on  the  bottom,  with  sides  having 
a  slope  of  two  feet  for  one  foot  rise,  the  depth  to  be  eight  feet  up  to  the  Hallo- 
•well,  and  seven  feet  thence  to  Augusta,  at  the  lowest  stage  of  the  river.  To  effect 
this  about  100,000  cubic  yards  of  dredging  will  be  necessary,  which,  at  forty- 
five  cents  per  cubic  yard,  would  cost $45,  000 

Add  ton  per  cent,  for  contingencies 4,  500 


49,500 

i 


Say  S50,000. 

By  an  act  of  Congress  approved  June  23,  1866,  there  was  appropriated  for 

this  work $20, 000 

And  again,  by  an  act  approved  March  2,  1867,  there  was  an  addi- 
tional appropriation,  based  on  my  estimates  for  January  21  and 
29, 1867   30,  000 

Total 50,  000 

which  is  estimated  to  be  sufficient  for  completing  the  proposed  improvement. 
The  nature  of  the  bottom  is  such  that  it  is  not  probable  that  any  material  change 
will  occur  in  the  channel,  when  once  properly  dredged. 

Under  authority  of  the  department,  dated  February  18  and  March  20, 1867, 1 
advertised  three  separate  times  for  proposals  for  dredging  the  proposed  channel 
throutfh  the  shoals  at  llallowell,  before  a  reasonable  and  satisfactory  bid  was 
received — the  bids  ranging  from  forty  cents  to  one  dollar  thirty -five  cents  per 
cubic  yard,  as  will  be  seen  on  referring  to  the  abstract  of  samo  hereto  appended, 
marked  No.  1.  A  copy  of  the  last  notice,  inviting  proposals,  is  hereto  appended, 
marked  No.  3. 

Mr.  Augustus  R.  Wright,  of  Geneva,  New  York,  having  been  the  lowest  bidder, 
a  contract  was  made,  May  23, 1867,  with  him,  to  perform  the  work  at  forty  cents 
per  cubic  yard,  and  to  commence  operations  on  or  before  the  Istof  August,  1867. 
The  contract  requires  Mr.  Wright  to  complete'  his  work  on  or  before  the  1st  of 
August,  1868. 

The  following  information,  called  for  by  the  act  of  Congress  making  appro- 
priation for  this  work,  is  furnished,  viz : 

The  improvements  are  located  in  the  collection  district  of  Bath,  Maine. 

Bath,  Maine,  is  the  only  port  of  entry  in  this  collection  district,  and  is  situated 
on  the  Kennebec  river,  about  thirty  miles  below  Hallowell. 

The  United  Stales  arsenal  is  located  at  Augusta,  on  the  left  bank  of  the 
Kennebec;  and  Fort  Popham  is  about  twelve  miles  below  Bath, at  the  month  of 
the  river.     Seguin  and  Pond  Island  light-houses  are  near  the  mouth  of  this  river. 

The  amount  of  revenue  collected  at  this  port  of  entry  (Bath)  during  the  fiscal 
year  ending  June  30,  1867,  was  840,820  56. 
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The  axDoant  of  commerce  and  navigation  that  would  be  benefited  by  the  com- 
pletion of  the  proposed  river  improvements,  as  stated  by  the  United  States  col- 
lector of  customs  ut  Bath,  is  copied  irom  my  special  report  on  this  subject,  dated 
January  21,  1807,  as  follows:  ''The  whole  tonnap^  of  this  district  is  something 
yver  80,000  tons,  all  of  which  would  be  more  or  less  benefited  by  the  improvement 
of  the  navigation  of  the  Kennebec.  The  works  near  the  mouth  of  the  river,  such 
as  Fort  Popham,  Seguin,  and  Pond  Island  lights,  are  designed  for  the  benefit  of 
the  whole  district.  The  improvement  proposed  between  Augusta  and  Shepard's 
Point,  in  Hallowell,  would  more  particularly  benefit  vessels  bound  to  and  leaving 
those  ports,  and  the  completion  of  the  work  would  doubtless  cause  great  increase 
of  business  at  those  points." 

One  steamboat  has  plied  between  Hallowell  and  Boston,  and  one  between 
Gardiner  and  Boston,  during  the  past  season,  carrying  many  passengers  and 
much  freight.  These  steamers  would  extend  their  trips  to  Augusta,  if  the  con> 
templated  improvement  is  made.  The  arrivals  at  Hallowell  and  Augusta,  in 
1865,  were  forty-two  coastwise  and  five  foreign  vessels.  At  Gardiner,  four  miles  . 
below  Shepard's  Point,  the  arrivals  were  223  coastwise  and  ten  foreign  vessels. 

The  following  described  papers  are  appended  hereto,  to  wit: 

1.  Abstract  of  proposals. 

2.  Abstract  of  contracts. 

3.  Copy  of  notice  inviting  proposals  for  dredging. 

GEORGE  THOM, 
Lieut,  CoL  of  Engineers,  Brevet  Brig,  Gen,  U,  S,  A, 


No.  1 . — Abstract  of  froposaU  received  for  the  improvement  of  Kennebec  riverr 

Maine, 


Nature  of  work. 


FIRST  SERIES  OF  BIDS. 

DrttdgiDff  a  new  channel 
tkroQgn  Shepard's 
Point  shoal  ana  Hal- 
lowell flhoal. 

SECOND  SCRIEM  OF  BIDS. 


THIRD  6BIUB.S  OF  BIDS. 


Names  of  bidders. 


Bernard  Daly,  Port- 
land, Maine. 

George  P.  Wescott, 
Portland,  Maine. 


Chas.  Woolley,  Bos- 
ton, Mass. 


A.B.Cooley.&Co., 
Philadelphia,  Pa. 

Chos.  Woolloy,  Bos- 
ton, Mass. 

Jonas  H.  Perley, 
Portland,  Maine. 

Thomas  J.  Strong. 
Sandy  Hill,  N.  Y. 

A.  R.  Wright, 
Geneva,  N.  Y. 


Amount  bid  for. 


Whole  tDork. 

45,000  cubic  yards, 
(more  or  less.) 

45,000  cubic  yards, 
(more  or  less.) 


,  45,000  cubic  yards, 
(more  or  less.) 


45,000  cubic  yards, 

(more  or  less.) 
45,000  cubic  yards, 

(more  or  less.) 
45,000  cubic  yards, 

(more  or  less.) 
45,000  cubic  yards, 

(more  or  less. ) 
45,000  cubic  yards, 

(more  or  less.) 


Price. 

|1  35  per  cubic  yard. 
1  19  per  cubic  yard. 

1  00  per  cubic  yard^ 

1  10  per  cubic  yard. 
90  per  cubic  yard. 
88  per  cubic  yard. 
65  per  cubic  yard. 
40  per  cubic  yard. 


GEORGE  THOM, 
LUutenant  Colonel  of  Engineers,  Brevtt  Brigadier  General. 
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No.  2. — Abstract  of  contracts  made  for  the  improvement  of  Kennebec  river, 

Maine, 


Nature  of  work. 


Dredfi^iDg  a  new  channel 
through  Shepard's 
Point  shoal  and  Hal- 
lowell  shoal. 


Name  of  contractor. 


Augustas    Wright, 
Geneva,  N.  Y. 


Qaantit7. 


Whole  work,  45,000 
cubic  yards,  (more 
or  less. ) 


Price. 


$0  40  per  cubic  yard. 


GEORGE  THOM, 
Lieut,  Col.  Corp$  of  Engineers,  Brevet  Brig.  Gen.  U.  S.  Armtf. 


No.  3. 


Proposals  for  dredging  a  new  channel  through  Shepard*s  Point  shoal  and  Hal- 
lowell  shoali  in  the  Kennebec  river,  at  Halltncellf  Maine, 

U.  S.  Enginbbr  Officb, 

Portland,  Maine,  May  6,  1867. 

Proposals  will  again  be  received  for  this  work  (those  heretofore  received  being 
uDreasoDably  high)  until  2  o'clock  p.  m.  on  Saturday,  the  18th  instant. 

The  object  of  the  proposed  improvement  is  to  obtain  a  clear  channel,  not  less 
than  seven  feet  deep  at  low  water  and  seventy-five  feet  wide  on  the  bottom,  with 
9ides  having  a  slope  of  two  feet  to  one  foot  rise. 

The  channel  will  first  bo  excavated  through  Shepard's  Point  shoal  for  the 
distance  of  about  450  yards,  requiring  20,000  cubic  yards  of  excavation,  more 
or  less,  and  afterwards  through  Hallo  well  shoal,  for  a  distance  of  575  yards* 
requiring  25,000  cubic  yards  of  excavation,  more  or  less.  This  amount  of  ex- 
cavation may  be  increased  or  diminished,  as  the  engineer  in  charge  may  durect, 
after  further  examination  of  the  river. 

The  material  taken  from  the  shoal  is  to  be  deposited  in  the  river  in  such  man* 
ner  as  may  be  required  by  the  engineer  in  charge  and  in  such  localities  as  may 
be  designated  by  him,  not  exceeding  650  yards  in  distance  from  Shepard's  Point 
above  and  below  it. 

In  making  proposals,  bidders  must  state  the  price  per  cubic  yard  actually 
excavated,  to  bo  measured  in  the  scows,  with  the  understanding  that  the  price 
stated  is  to  include  the  depositing  of  the  material  taken  out,  in  such  locdities 
as  may  be  designated  within  the  limits  above  named. 

The  work  must  be  commenced  as  soon  as  practicable  after  the  approval  of  the 
contract,  and  be  completed  not  later  than  the  1st  of  August,  1868,  with  the  un- 
derstanding that  not  less  than  25,000  cubib  yards  must  be  dredged  on  or  before 
the  20th  of  November  next. 

Each  proposal  must  be  accompanied  by  a  written  guarantee,  signed  by  two 
responsible  persons,  in  the  required  form,  that  the  bidder  will,  when  called  on, 
if  his  proposal  be  accepted,  enter  into  a  contract  and  bond,  with  good  and  suf- 
ficient security,  for  the  true  and  faithful  performance  of  his  contract. 

The  contract  will  be  awarded  to  the  lowest  responsible  bidder,  and  be  subject 
to  the  approval  of  me  Secretary  of  War. 

The  undersigned,  however,  reserves  the  right  to  exclude  the  bids  of  any  per- 
sons who  there  is  reason  to  believe  will  not  faithfully  and  promptly  perform  the 
contract ;  also,  any  informal  bids,  as  well  as  those  that  are  above  a  reasonable 
price  for  the  work ;  and  no  member  of  Congress,  officer  or  agent  of  the  govem- 
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• 
ment,  nor  any  person  employed  in  the  public  service,  shall  be  admitted  to  any 
Bhare  in  the  contract  or  any  benefit  which  may  arise  therefrom. 

Payment  will  be  made  monthly ;  twenty  per  cent,  to  be  reserved  therefrom 
vntil  the  whole  work  is  finished,  and  to  be  forfeited  in  the  event  of  the  non-ful- 
filment of  the  contract  in  the  time  and  manner  as  therein  required. 

Persons  desiring  to  make  proposals  will  please  call  on  the  undersigned  at  his 
•ffice,  in  Morton  block,  on  Congress  street,  for  forms  of  same  and  for  more 
«lefinite  iuformation,  if  desired ;  and  on  transmitting  them,  will  indorse  thereon, 
**  Proposals  for  improvement  of  Kennebec  river." 

GEORGE  THOM, 
Brevet  Brigadier  General  U.  S.  Army. 


R  7. 

U.  S.  Enqinbbr  Officb, 
Portland,  Maine,  January  21,  1867. 

General  :  I  have  the  honor  to  transmit  herewith  a  map,  showing  the  position 
and  extent  of  the  shoals  in  Kennebec  river,  near  Shepard's  Point,  at  Hallowell, 
Maine,  with  a  plan,  and  sections  of  the  excavation  for  the  proposed  new  channel 
through  the  shoals ;  showiug,  also,  the  direction  and  extent  of  the  proposed  dam 
for  closing  the  present  channel  near  Shepard's  Point  after  the  new  channel  shall 
have  been  opened,  surveyed  and  drawn  under  my  direction,  in  obedience  to  your 
mstructions  of  the  3d  of  November  last. 

The  soundings  on  this  map  are  referred  to  the  lowest  water  indicated  by  the 
lower  tide-gauge  during  the  time  of  the  survey,  which  was  on  the  14th  and  15th 
of  November  last.  At  the  upper  tide-gauge  the  water  stood  one  and  a  half  (1^) 
feet  higher  at  low  water  than  it  did  at  the  lower  tide-gauge ;  whilst,  at  high 
water,  it  stood  at  the  same  height  as  it  did  at  the  lower  gauge. 

The  proposed  excavation,  which  is  estimated  from  the  lowest  water  indicated 
by  the  lower  tide-gauge,  will,  therefore,  in  all  cases  be  as  great,  and  generally 
will  exceed  the  amount  actually  required,  when  the  water  is  not  at  a  lower  stage 
Ihan  it  was  dnring  the  survey.  In  the  lowest  stages  of  the  river,  however,  it  is 
probable  that  the  water  reaches  a  level  from  one  to  two  feet  lower  than  ia  indi- 
cated on  the  map,  a  fact  only  to  be  ascertained  by  actual  observation  during  the 
'*  dry  season."  In  which  case,  the  estimate  will  have  to  be  correspondingly 
increased. 

The  bed  of  the  river  is  composed  of  sand,  gravel,  and  pebbles.  Borings  were 
made  in  several  places  to  a  depth  of  a  few  feet  below  low  water,  near  the  line  of 
the  proposed  channel,  without  finding  any  ledge  or  boulders  of  any  considerable 
size. 

The  present  channel  of  the  river  lies  near  its  right  (or  west)  bank,  and  makes 
a  very  abrupt  bend  around  Shepard's  Point,  the  maximum  ebb  current,  at  the 
time  of  the  survey,  being  about  diree  miles  an  hour. 

Brevet  Brigadier  (Jeneral  Alexander,  (my  predecessor  in  charge  of  this  work,) 
in  his  report,  dated  the  20th  of  September  last,  proposed  a  plan  for  improving 
tljis  channel,  which  has  received  the  approval  of  the  department,  to  wit,  "  by 
dredging  a  new  channel  through  Shepard's  Point  shoal ;  the  dredging  to  be 
made  with  a  view  of  obtaining  a  clear  channel,  seven  feet  deep  at  low  water, 
vith  a  width  of  sixty  feet  on  the  bottom,  which  would  require  a  width  at  the 
top,  in  order  to  obtain  the  proper  slopes,  averaging  about  ninety  feet." 

The  channel  which  the  accompanying  map  shows  to  be  most  practicable  to 
be  excavated  is,  in  my  opinion,  that  indicated  by  the  two  parallel  lines  extend- 
ing above  and  below  Shepard's  Point,  from  A  to  S,  as  it  follows  the  general 
course  of  the  river,  and  requires  less  excavation  than  any  other  location  equally 
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• 
direct.    It  is  proposed  that  the  channel  lying  between  the  points  marked  M  axxd 
S,  through  the  shoal  next  below  Shepard's  Point,  should  first  be  opened,  and 
the  excavated  material  be  deposited  inside,  or  west  of  the  line  marked  U  V, 
leaving  the  present  channel  between  Shepard's  Point  and  U  opei^  until  the 
completion  of  the  new  channel  between  M  and  S ;  also  that  the  material,  after- 
wards excavated  between  the  points  A  and  L,  be  deposited,  a  portion  of  it 
immediately  below  Sbepard's  Point,  inside  or  west  of  the  line  T  U,  so  as  to  fill 
up  the  present  channel  and  divert  it  into  the  new  one,  and  at  the  same  time  give 
a  uniform  width  to  the  river  below  Shepard's  Point,  and  the  remaining  portion 
to  be  deposited  above  Shepard's  Point,  between  the  foot  of  the  small  island  and 
the  point  W  on  the  left  bank  below  it. 

The  amount  of  excavation  estimated  for  a  channel,  located  as  above  described, 
and  having  a  depth  of  seven  feet  below  the  lotcest  water  observed  during  the 
survey,  with  a  width  of  sixty  feet  on  the  bottom,  and  ninety  feet  on  top,  is 
^0,635  cubic  yards,  which,  at  45  cents  per  cubic  yard,  would  cost  $9,285  75  ; 
and.  adding  ten  per  cent,  for  contingencies,  8928  57,  making  the  total 
-$10,214  32. 

This  estimate  includes  the  removal  of  the  material,  and  depositing  it  in  the 
required  localities.  Bat  a  channel  of  the  same  dimensions,  at  a  stage  of  the 
water  two  feet  lower  than  that  indicated  on  the  map,  (and  actual  observations 
might  show,  though  it  is  not  probable  that  in  the  dryest  season  it  reaches  a  still 
lower  level,)  would  require  an  amount  of  excavation  estimated  at  35,360  cubic 
yards,  which,  at  45  cents  per  cubic  yard,  would  cost  $15,912;  and,  adding  ten 
per  cent,  for  contingencieb,  $1,591  20,  would  make  total  $17,503  20. 

Colonel  S.  H.  Long,  late  of  the  corps  of  topographical  engineers,  in  his  report 
dated  September  20,  1837,  recommended  the  excavation  of  a  new  channel 
through  the  shoals  as  above,  but  to  be  eight  feet  in  depth  at  low  water,  with  a 
-width  of  one  hundred  feet  on  top.  To  make  a  channel  of  this  depth,  with  a 
width  of  seventy-five  feet  on  the  bottom  and  107  feet  on  top,  which  I  too  would 
recommend,  would  cost  about  fifty- four  (54)  per  cent,  more  than  for  the  above 
described  dimensions. 

Abou(  twenty  years  ago,  ten  years  subsequent  to  the  date  of  Colonel  Long's 
report,  the  citizens  of  Augusta  and  thereabouts  undertook  to  dredge  out  a 
•channel  above  Shepard's  Point,  and  they  improved  it  in  some  localities.  The 
accompanying  map  shows  where  some  of  the  dredging  was  made  between  the 
points  marked  A  and  L,  in  the  proposed  channel  through  Hallowell  shoab, 
immediately  above  Shepard's  Point.  The  unfinished  condition  of  the  work, 
and  the  fact  that  the  excavated  material  was  not  removed  far  enough  from  the 
channel,  has  caused  it  to  be  more,  or  less  filled  up  since  that  period. 

In  addition  to  the  survey  of  the  river  at  Hallowell,  I  have  also  had  it  sur- 
veyed above  Hallowell  as  fai*  as  the  bridge  at  Augusta,  so  as  to  include  "  Wy- 
man's,"  "  Britt'e,"  and  "  Gage's"  shoals,  the  maps  of  which,  with  estimates  for 
the  necessary  excavation  and  cost  of  same,  will  soon  be  completed  and  sub- 
mitted, and  *'the  amount  required  for  the  entire  completion"  of  the  improve- 
ment between  Shepard's  Point  and  Augusta  will  then  be  reported. 

The  total  amount  already  appropriated,  therefore,  (to  wit,  $20,000,)  can  be 
.profitably  expended  upon  the  work  during  the  next  fiscal  year. 

In  contracting  for  this  work,  my  opinion,  which  difi'ers  from  that  of  my  pre- 
decessor, is,  that  it  should  be  let  out  and  paid  for  by  the  cubic  yard,  as  the 
-amount  of  excavation  will  depend  upon  the  level  of  low  water  to  be  assumed 
as  a  plane  of  reference,  which  can  only  be  ascertained  by  observations  on  the 
tides  made  in  the  lowest  stage  of  the  river,  during  the  "  dry  season."  These 
K)bBervations  can  be  made  while  the  work  is  in  progress. 

I  have,  therefore,  before  advertising  for  propo^s,  to  respectfully  ask  to  be 
instructed  by  the  department  which  course  1  am  to  adopt  in  this  matter — to  let 
^nt  the  work  by  the  job,  as  recommended  by  my  predecessor,  with  an  uncer- 
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taiuty  as  to  the  amount  of  excayation  to  bo  done,  or  bj  the  ^ubic  yard,  to  be 
measured  from  time  to  time,  as  the  work  progresses,  the  final  depth  and  dimen- 
sions of  the  channel  to  depend  on  further  examination  of  the  river. 

The  following  additional  information,  called  for  by  the  bqreau  circular  dated 
the  22d  of  September  last,  in  compliance  with  tlje  act  of  Congress  making  the 
appropriation  for  this  work,  is  furnished,  viz  : 

1.  The  work  is  located  in  the  collection  district  of  Bath,  Maine. 

2.  Bath,  Maine,  which  is  on  the  Kennebec  river,  about  thirty  miles  below 
Hallowell,  is  the  only  port  of  entry  in  this  collection  district. 

The  porta  of  delivery  are  Phipsburg  (in  which  Fort  Popham,  at  the  mouth 
of  the  Kennebec  river,  is  located)  and  Georgetown,  situated  between  Bath  and 
the  mouth  of  the  Kennebec;  also,  Bowdoinham,  Richmond,  Gardiner,  Pitt^ton, 
Hallowell,  and  Augusta,  above  Bath,  on  the  Kennebec,  Topsham,  on  the 
Androscoggin,  and  Brunswick,  on  the  Androscoggin  and  New  Meadow  rivers. 

The  United  States  arsenal  is  located  at  Augusta,  Maine,  on  the  left  bank  of 
the  Kennebec,  and  Fort  Popham  is  about  twelve  miles  below  Bath,  at  the  mouth 
of  the  river. 

Segnin  and  Pond  island  light-houses  are  near  the  month  of  this  river. 

3.  The  amount  ^irtfjtnue  collected  at  this  port  of  entry  during  the  last  fiscal 
year,  as  furnished  by  the  collector,  was  $37,208  95. 

4.  The  amount  of  commerce  and  navigation  that  would  be  benefited  by  the 
completion  of  the  proposed  river  improvements  is  stated  by  'the  collector  as 
follows : 

**  The  whole  tonnage  of  this  district  is  something  over  80.000  tons,  all  of 
which  would  be  more  or  less  benefited  by  the  improvement  of  the  navigation  of 
the  Kennebec 

"The  works  near  the  mauth  of  the  river,  such  as  Fort  Popha^n,  Seguin,  and 
Pond  idland  lights,  are  designed  for  the  benefit  of  the  whole  district.  The  pro- 
posed improvement  between  Augusta  and  Shephard's  Point,  in  Hallowell, 
would  more  particularly  benefit  vessels  bound  to  and  leaving  those  ports,  and 
the  completion  of  the  work  would  doubtless  cause  great  increase  of  business  at 
those  points.  One  steamboat  has  plied  between  Hallowell  and  Boston,  and  one 
between  Gardiner  and  Boston,  during  the  past  season,  carrying  many  passen- 
gers and  much  freight.  These  steamers  would  extend  their  trips  to  Augusta,  if 
the  contemplated  improvement  is  made. 

"  The  arrivals  at  Hallowell  and  Augusta,  in  1865,  were  forty-two  coastwise 
and  five  foreign  vessels ;  at  Gardinef,  four  miles  below  Shephard's  Point,  the 
arrivals  were  two  hundred  and  twenty-three  coastwise  and  ten  foreign  vessels." 

Appended  hereto  is  a  copy  of  a  letter  bearing  farther  upon  this  subject,  from 
Hon.  S.  Caldwell,  mayor  of  Augusta,  Maine. 

GEO.  THOM, 
LU  Col  Corps  o/Engr's,  Bvt.  Col.  II  S.  A. 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  A.,  Waskingian,  D.  C, 


Mavor's  Offu  e. 
Augusta,  Me,,  Dece^nber  28,  1866. 
DbauSir:  I  have  yonr  favor,  enclosing  one  from  Colonel  Thom,  of  the 
United  States  engineers,  making  inquiries  in  regard  to  the  necessity  and  antici- 
pated benefit  of  the  improvement  of  the  Kennebec  river,  between  Shepard's 
Point  and  this  city. 

In  reply  1  beg  leave  to  state  that  for  many  years  past  all  the  interests  of  this 
vicinity  depending  upon  cheap  transportation  have  seriously  felt  the  lack  of 
steamer  and  sail-vessel  comm^lnication  with  the  outer  world. 
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Steamers  of  large  burden,  and  sailing  vesseld  of  very  considerable  tonnage, 
come  witbin  two  miles  of  our  wharves,  and  could  they  ascend  bigber,  their 
numbers  would  be  largely  enbanced« 

The  business  of  this  place  is  already,  as  you  well  know,  very  considerable, 
and,  with  the  now  certainly  anticipated  location  of  some  very  large  manufacto- 
ries upon  our  water-power,  we  can  count  upon  a  great  increase  of  our  business, 
thus  rendering  our  lack  of  easy  water  communication  more  and  more  inconvenient. 

The  location  of  the  United  States  arsenal  at  this  plkce  gives  the  government 
a  more  direct  and  immediate  interest  in  the  improvement  than  it  would  other- 
wise have.  During  the  war,  in  the  movement  of  ordnance  stores  to  and  from 
this  place,  the  cost  would  have  been  greatly  lessened,  and  the  convenience  to  the 
government  greatly  promoted,  could  a  sea-going  steamer  have  come  directly  to 
,the  arsenal  wharf. 

If  a  depth  of  seven  or  eight  feet  at  low  water  can  be  secured,  I  feel  very  sure 
that  the  commercial  interests  of  this  whole  section  of  country  would  be  greatly 
benefited. 


Very  respectfully,  yours,  &c., 

E.  S.  J.  Neallv,  Esq., 

U.  S.  Collector,  Bath, 


S.  CALDWELL,  Ma^/or,  Sfc. 


E  8. 

United  States  Engineers'  Office, 

Portland,  Maiitc,  January  29,  1867. 

General  :  I  have  the  honor  to  transmit  herewith  two  maps,  (marked  1 
and  2)  showing  the  position  and  extent  of  the  shoals  in  the  Kennebec  river, 
above  Ilallowell,  Maine,  and  the  location  and  sections  of  tlio  excavations,  for  a 
proposed  new  channel,  the  survey  and  drawings  of  which  have  just  been  com- 
pleted, under  my  direction,  to  enable  me  to  furnish  an  estimate  of  the  amount 
that  is  required  for  the  entire  completion  of  the  improvement  of  the  river  be- 
tween Shepard's  Point  and  the  city  of  Augusta,  Maine,  as  contemplated  by  the 
law  approved  June  23,  1866,  making  appropriations  for  this  work. 

Sheet  No.  1  shows  that  portion  of  the  river  extending  from  the  bridge  at 
Augusta  down,  to  include  Gage's  shoal,  and  sheet  No.  2  shows  the  river  as  far 
down  as  the  bridge  at  Hallowell,  including  Britt*s  and  Wyman's  shoali. 

Sheet  No.  3,  wliich  was  transmitted  to  you  with  my  report  dated  the  2l8t 
instant,  shows  the  river  and  shoals  from  the  bridge  at  Hallowell  down  to  include 
the  shoal  next  below  Shepard's  Point. 

•  The  soundings  shown  on  sheets  Nos.  1  and  2,  at  Gage's  and  Britt's  shoals,  are 
referred  to  the  lowest  water  observed  at  their  respective  tide-gauges  in  the  month 
of  December,  whilst  those  soundings  were  being  made,  at  which  time  the  low 
water  at  Gage's  and  Britt's  shoala  was  about  two  feet  liigher  than  the  lowest 
water  which  was  observed  the  month  previous  in  the  survey  at  Shepard's  Point, 
indicated  on  sheet  No.  3.  It  is  probable,  however,  that  in  "dry  seasons,"  when 
the  river  is  at  its  lotoest  stage,  the  water  falls  about  ttco  feet  still  lower  than  was 
observed  at  Shepard's  Point,  or  about  four  feet  lower  than  is  indicated  by  the 
soundings  on  sheets  1  and  2. 

At  Gage's  shoal  (the  first  below  Augusta  )  the  main  channel  of  the  river 
runs  west  of  the  shoal  and  near  the  right  or  west  bank  of  the  river.  The 
shoalest  water  found  in  this  channel,  during  its  survey,  was  eight  and  one-half 
feet  deep  at  low  water,  which  would  probably  be  reduced  to  four  and  one-half 
feet  at  the  lowest  stages  of  the  river  in  the  **  dry  season." 
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At  Britt's  sboal  the  sboalest  water  found  in  the  main  or  west  channel  daring 
the  survey  was  seven  and  three-tenths  feet  deep,  which,  in  the  lowest  stages 
of  the  river,  would  probably  be  reduced  to  three  and  three-tenths  feet ;  whilst 
in  the  eastern  channel,  near  the  left  bank,  the  sboalest  water  found  during  its 
survey  was  six  and  three-tenths  feet  deep,  which,  in  the  lowest  stages  of  the 
river,  would  probably  be  reduced  to  two  and  three-tenths  feet.  These  reduced 
depths,  both  at  Gage's  and  Britt's  shoals,  agree  very  clof^ely  with  those  indicated 
on  the  map  accompanying  Colonel  Long's  report  of  1837.  Tidal  observations, 
made  at  the  several  shoals  during  the  *'  dry  season,"  could  alone  give  the  exact 
corrections  for  reducing  the  soundings  on  the  maps  to  the  lowest  stage  of  the  river. 

It  having  been  decided  by  the  department  to  give  to  the  channel  through  the 
Hallowell  and  Shepard's  Point  shoals  a  depth  of  seven  feet  of  water  at  low 
water,  I  would  recommend  that  the  channel  to  be  excavated  through  the  shoals 
above  Hallowell  (to  wit,  Britt's  and  Gage's  shoals)  should  be  seventy-five  i|i6t 
wide  at  the  bottom,  with  sides  having  slopes  of  two  feet  to  one  foot  rise,  and 
have  a  depth  of  six  feet  in  the  lowest  stages  of  the  river,  so  that  when  the  river 
is  in  that  stage  vessels  drawing  from  nine  to  ten  feet  of  water  may,  at  high  tide, 
ascend  to  Augusta. 

The  channel  which  I  recommend  to  be  opened  through  Gage's  shoal  is  shown 
by  the  two  parallel  lines  between  the  points  A  and  G.  This  location  coincides 
nearly  with  the  present  channel  of  the  river.  It  is  more  direct,  and  it  requires 
less  excavation  than  any  other  location  would  require 

At  Britt's  shoal  there  are  two  channels  that  are  to  be  considered,  to  wit :  the 
western  channel,  which  lies  between  the  shoal  and  the  right  bank  of  the  river, 
and  the  eastern  channel,  which  runs  near  the  eastern  bank.  The  eastern  channel 
is  more  direct,  and  the  estimated  cost  of  its  excavation  is  a  little  less  than  that 
for  the  western  channel;  but  the  nature  of  the  river  bed  may,  judging  from  its 
rocky  shore,  present  greater  obstacles  to  its  excavation  than  the  western  chan> 
nel,  (a  fact  only  to  be  ascertained  by  further  examinations,)  so  that,  to  be  on  thjB^ 
safe  side,  I  have  adopted  the  estimate  for  improving  the  western  channel. 

At  Wy man's  shoal,  immediately  above  Hallowell  bridge,  no  excavation  is 
necessary. 

The  bed  of  the  river  at  Gage's  and  Britt's  shoals  is  of  the  same  character  as 
at  Shepard's  Point  shoals,  being  composed  of  sand,  gravel,  and  pebbles,  with 
occasional  small  boulders,  and  there  does  not  appear  to  be  any  ledge  or  other 
obstacles  to  making  the  proposed  excavations.  This  fact  can  easily  be  deter- 
mined by  borings,  which  I  propose  making. 

The  sections  on  sheets  Nos.  1  and  2,  showing  the  excavation  required  for  the 
proposed  channel  through  Gage's  and  Britt's  shoals,  give  a  depth  of  ten  feet  of 
water  (at  low  tide)  when  the  river  is  at  the  same  stage  as  it  was  in  December, 
at  the  time  of  the  survey  of  those' shoals ;  but  a  depth  of  eight  fe<*.t  only  (at 
low  tide)  if  reduced  to  the  stage  of  the  river  as  it  was  about  the  middle  of  No- 
vember last,  when  the  Hallowell  and  Shepard's  Point  shoals  were  being  sur- 
veyed, and  a  depth  of  six  feet  only  in  the  lowest  stages  of  the  river. 

ESTIMATES. 

I. — Gage* 8  shoaL 

For  a  channel  having  a  depth  of  six  feet  at  the  lowest  stages  of  the  river,  and 
seventy- five  feet  wide  at  the  Dottom: 

8,870  cubic  yards  excavation,  at  45  cents $3,  991  50 

Adding  ten  per  cent,  for  contingencies 399  15 

Total 4,390  65 

32  w Vol.  ii 
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II. — BriU*s  shoal,  (toestem  channel,) 

For  channel  of  same  depth  and  dimensions  as  above : 

23,270  cubic  yards  of  excavation,  at  45  cents $10,  471  50 

Adding  ten  per  cent,  for  contingencies 1 ,  047  15 

Total 11,518  65 


III. — Britfs  ihoaU  (eastern  channel,) 
For  channel  of  same  depth  and  dimensions  as  above : 

17,180  cubic  yards  of  excavation,  at  45  cents S7,  731  00 

Adding  ten  per  cent,  for  contingencies 773  10 

Total 8.  504  10 

«  "~      '  - 

It  is  probable  that  a  further  examination  of  the  liver  in  its  lowest  stages 
would  somewhat  modify  but  not  increase  the  above  estimates. 

For  the  entire  completion  of  the  improvement  of  the  river  between  Shepard's 
Point  and  the  city  of  Augusta,  Maine,  as  contemplated  by  the  law  approved 
June  23,  1866,  making  an  appropriation  for  this  work,  I  have  the  honor  to  sub- 
mit the  following  estimates,  viz  : 

1.  Hallowell  and  Shepard^s  Point  shoals, — For  a  channel  seven 

feet  deep  and  sixty  feet  wide,  as  approved  by  the  department, 

(see  my  report  of  21st  January,  1867) $17,  503  20 

2.  Britfs  skoal,  (western  channel.) — For  a  channel  six  feet  deep 

and  seventy-five  feet  wide 11,  518  Q5 

3.  Gage's  shoal, — For  a  channel  six  feet  deep  and  seventy-five 

feet  wide 4,  390  65 

Total 33.  412  50 

Amount  appropriated  by  the  law  approved  June  23, 1866 20,  000  00 

13,  412  50 

Additional  amoimt  required  for  the  entire  completion  of  the  work, 

say $15,  000  00 

I  am,  very  respectfully,  your  obedient  servant, 

GEO.  THOM, 
Lieut,  Col,  Corps  of  Engineers,  Brevet  Colonel  U,  S,  A. 
Brevet  Maj.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U,  S.  A.,  Washington,  D,  C, 


R9. 

Report  of  the  survey  of  the  "gut "  opposite  the  city  of  Bath,  Maine,  hy  Brevet 
Brigadier  General  George  Thorn,  lieutenant  colonel  corps  of  engineers. 

United  States  Engineers'  Offkb, 

Portland,  Maine,  ISeptember  10,  1867. 
The  act  of  Congress  approved  March  2,  1867,  providing  for  the  examination 
or  survey  of  this  locality,  does  not  specify  the  object  for  which  it  is  required. 
This  gut  was  surveyed  by  the  United  States  Coast  Survey  in  1865,  rendering 
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any  farther  survey  of  it  at  this  time  unnecessary.  Accompanying  this  is  a 
copy  of  the  chart  of  the  same,  famished  by  the  Supenntendent  of  the  United 
States  Coadt  Survey.  In  a  personal  examination  of  the  gut  or  Upper  Hell 
Gate,  as  it  is  generaiiy  called,  I  became  satisfied  that  the  object  of  the  **  ex- 
amination or  survey  "  called  for  was  the  improvement  of  its  navigation. 

Owing  to  the  contraction  of  the  channel  of  Back  river  at  the  Upper  Hell 
Gate,  which  is  about  forty  yards  wide  at  low  water,  (caused  by  a  ledge  project- 
ing out  from  the  south  shore.)  the  tidal  currents  run  through  this  gate  with  such 
violence  as  to  render  its  navigation  exceedingly  diflficult  and  dangerous  at  any 
other  time  thun  at  high  and  low  water,  except  for  steamers.  The  difficulties  are 
Btill  further  increased  by  a  large  rock  known  as  Boiler  rock,  which  lies  in  mid- 
channel,  about  seventy-five  yards  below  the  gate,  compelling  vessels  to  make 
an  abrupt  change  of  course  so  as  to  pass  south  of  the  small  island  below. 

This  rock  I  carefully  examined  by  the  aid  of  a  submarine  party.  It  lies  in 
from  three  to  four  fathoms  of  water,  at  low  water,  its  upper  or  highest  point 
being  only  about  three  feet  below  the  surface  at  mean  low  water.  It  is  an  im- 
mense boulder,* about  thirty  feet  long  and  fifteen  feet  wide  at  the  bottom,  and 
twenty  feet  long  by  ten  feet  wide  on  its  top.  The  tide  here  rises  and  fails  frt^m 
six  to  seven  feet ;  so  that  at  high  water  the  rock  has  about  ten  feet  of  water 
upon  it. 

For  the  improvement  of  the  navigation  of  this  place  I  would  respectfully 
recommend — 

1.  That  the  Boiler  rock  be  removed  to  a  depth  of  twelve  feet  at 
mean  low  water,  requiring  about  70  cubic  yards  of  blasting, 

which,  at  $50  per  cubic  yard,  would  cost $3,  500  00 

2.  That  the  point  of  ledge  contracting  the  channel  at  the  Upper 
Hell  Gate  be  blasted  off  so  as  to  enlarge  the  water  way,  requiring 

about  1,500  cubic  yards,  at  $4  per  cubic  yard 6,  000  00 

3.  For  deepening  the  bar  about  midway  between  the  Upper  Hell 
Gate  and  Arrowsic  bridge,  so  as  to  affi)rd  a  channel  of  100  feet 
wide  and.  10  feet  deep  at  mean  low  water,  requiring  11,000  cubic 

yards  of  dredging,  which, at  50  cents  per  cubic  yard,  would  cost.     5,  500  00 

15,000  00 
Add  10  per  cent,  for  contingencies 1, 500  00 

16,500  00 


This  amount,  it  is  estimated,  is  sufficient  for  the  entire  and  permanent  com- 
pletion of  the  proposed  work ;  and  it  could  all  be  profitably  expended  upon  it 
during  the  next  fiscal  year.  The  following  information  is  furnished,  in  compli- 
ance with  the  requirements  of  the  act  of  Congi-ess  providing  for  this  survey,  viz  : 

The  locality  of  the  proposed  improvement  is  in  the  collection  district  of  Bath, 
Maine.  Bath  is  the  only  port  of  entry  in  this  collection  district,  and  is  distant 
from  the  Upper  Hell  Gate  three  miles.  The  nearest  light-houses  are  Seguin 
and  Pond  Island  light-houses,  near  the  mouth  of  Kennebec  river ;  and  the 
nearest  fort  is  Fort  Popham,  at  the  mouth  of  the  Kennebec  river,  distant  about 
fifteen  miles. 

The  amount  of  revenue  collected  at  the  port  of  Bath  during  the  fiscal  year 
ending  June  30,  1867,  was  $40,820  56. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  by  the 
proposed  improvement  is  shown  by  the  letters  hereto  appended,  marked  A  and  B. 

GEORGE  THOM, 
Lieut.  CoL  of  Engineers^  Brevet  Brig,  Gen,  XT,  S.  A, 
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A. 

CUSTOM-HOUSR,  BaTH,  MaINE, 

Collector's  Office,  July  27,  1867. 
Dear  Sir  :  I  am  at  length  able  to  answer  the  second  interrogatory  contained 
in  your  letter  of  the  15th  instant,  in  relation  to  the  proposed  improvement  of  the 
gut  opposite  the  city  of  Bath,  Maine,  viz  :  "  What  amount  of  commerce  and 
navigation  would  be  benefited  by  the  proposed  improvement  ?  " 

The  answer  is  given  in  the  statement  transmitted  herewith,  prepared  by 
Messrs.  Sampson  &  Eiggs,  merchants,  who  reside  at  Georgetown,  a  short  dis- 
tance below  the  Lower  Gate,  and  are  largely  engaged  in  fitting  out  and  supplying 
fishing  and  other  vessels  and  in  general  trade.  Their  means  of  knowing  about 
what  they  affirm  are  ample,  and  their  estimates  are  worthy  of  confidence. 

This  statement  has  been  procured  by  Wm.  H.  McLellan,  esq.,  of  this  city, 
the  principal  owner  and  agent  of  the  steamer  Spray,  to  whom  I  am  much  in- 
debted for  his  endeavors  to  have  it  made  as  accurate  as  possible. 
I  am,  very  respectfully,  your  obedient  servant, 

E.  S.  J.  NEALLEY,  CoUectar. 
General  Geo.  Thom, 

United  States  Engineer's  Office,  Portland,  Maine, 


B. 

Gut  passage-way  from  Kennebec  river  to  Sheepscot  bay  open  nine  months  in 
the  year ;  lower  or  Sheepscot  bay  end  never  closed. 

Number  of  row  and  sail-boats  passing  per  day  from  ten  to  one  hundred ; 
number  of  persons  on  board  from  three  to  twenty ;  value  of  boats  fi'om  ten  to 
five  hundred  dollars ;  value  of  property  transported  each  trip  fifty  to  four  hun- 
dred dollars.  Number  of  scows,  or  gondolas,  average  five  per  day ;  number 
t  of  hands  on  board  from  three  to  four ;  value  of  property  transported  each  trip 
from  one  hundred  to  fifteen  hundred  dollars.  Number  of  smacks,  from  the  size 
of  sail-boat, up  to  twenty-five  tons,  from  ten  to  fifteen  per  day;  value  of  craft 
from  four  hundred  to  two  thousand  dollars  ;  number  of  hands  to  each  from  four 
to  eight;  value  of  property  transported  each  trip  from  six  hundred  to  thirty- 
five  hundred  dollars.  Number  of  sailing  and  fishing  vessels  from  twenty-five  to 
eighty  tons,  four  trips  per  day ;  value  from  one  thousand  to  eight  thousand 
dollars ;  value  of  cargo,  fittings,  and  property  on  board  each  from  eight  hun- 
dred to  three  thousand  dollars ;  number  of  bands  to  each  vessel  from  four  to 
twelve.  Number  of  vessels  from  eighty  to  three  hundred  tons,  one  trip  per  day; 
value  of  vessels  from  eight  to  sixteen  thousand  dollars ;  value  of  cargo,  nothing, 
mostly  all  light;  number  of  hands  on  board  from  five  to  sixteen.  One  steamer, 
daily,  (Sundays  excepted.)  up  and  back,  valued  at  seven  thousand  dollars ; 
number  of  hands  on  board  three ;  average  number  of  passengers  twenty ;  value 
of  freight  each  trip  from  one  hundred  to  one  thousand  dollars.  Some  tug- boats, 
on  the  high- water  rafts  and  tows  of  different  kinds ;  logs  in  rafts  to  supply  thirteen 
up  and  down  saws  in  mills,  say  to  the  amount  of  forty  thousand  feet  of  lumber 
per  month. 

This  short  passage-way  by  tidal  water  from  the  Sheepscot  bay  to  the  Kenne- 
bec river,  directly  opposite  the  city  of  Bath,  the  whole  length  being  from  eight 
to  nine  miles,  is,  at  the  present  time,  and  always  has  been,  much  used,  though 
quite  intricate  from  its  many  sunken  rocks  and  quick  runs.  (Frontier  Mission, 
Bartlet,  chapter  seventh,  page  129 ;  Ancient  Dominions  of  Maine,  pages  61,  62, 
and  63.) 

By  this  passage  we  have  access  to  some  of  the  best  tide-mill  privileges  in  the 
United  States.     (Shattuck's  Memorial,  page  146.) 

SAMPSON  &  RIG6S. 
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R  10, 

Report  on  the  examination  of  Union  river,  Maine,  for  the  year  ending  June  30, 

1867,  by  Brevet  Brigadier  General  George  Thorn,  lieutenant  colonel  corpi  of 

ingineers. 

U.  S.  Engineer  Office, 
Portland,  Maine,  September  10,  1867. 

An  act  of  Congress,  approved  March  2,  1867,  provides  for  the  examination  or 
survey  of  Union  river,  Maine,  but  the  object  of  the  survey  is  not  stated  in  the 
law.  On  a  careful  examination  of  the  river,  however,  I  became  satisfied  that  it 
was  for  the  improvement  of  the  navigation  of  the  river  from  its  mouth  up  to  the 
bead  of  navigation,  at  Ellsworth,  a  distance  of  about  four  and  a  half  miles. 

The  channel  of  this  river  is  in  some  places  very  much  obstructed  by  '*  slabs," 
**  edgings,"  and  **  sawdust,"  which  have  come  down  from  the  numerous  saw- 
mills just  above  Ellsworth,  and  have  become  so  completely  interwoven  as  to 
have  almost  entirely  closed  the  channel  at  low  water  near  Ellsworth.  These 
obstructions,  together  with  numerous  sunken  rocks  in  the  chanuel,  and  several 
rocky  points  projecting  far  out  from  the  bank  unmarked  and  unseen,  except  at 
low  water,  render  the  channel  very  intricate,  and  its  navigation  very  difficult  at 
all  stages  of  the  water. 

Descending  from  the  "  upper  landing"  at  Ellsworth,  we  find  the  river  entirely 
filled  at  mean  low  water  with  "slabs,"  "edgings,"  and  "sawdust,"  from  three 
to  four  feet  in  depth,  down  to  the  "Sinker's  wharf,"  one-third  of  a  mile  below 
"  llfourse's  Point;"  nearly  opposite  to  "Sinker's  wharf"  is  a  ledge  covered  with 
large  boulders,  extending  from  the  right  shore  nearly  half  way  acix>ss  the  river. 
It  is  entirely  covered  at  high  water,  the  rise  and  fall  of  the  tide  ranging  from 
ten  to  fourteen  feet.  A  stone  beacon  is  here  much  wanted  on  its  outer  extremity 
at  low  water.  The  "  Narrows,"  so  called,  commence  about  one-half  mile  below 
Ellsworth,  (upper  landing,)  and  extend  for  a  distance  of  about  half  a  mile 
downwards. 

In  the  channel  above  the  "Narrows'*  there  are  two  or  three  boulders,  each 
weighing  from  two  to  four  tons,  which  can  be  seen  at  low  water ;  these  should 
be  removed. 

In  the  "  Narrows"  there  are  three  boulders,  and  two  more  in  mid-channel  at 
the  lower  end,  each  weigliing  from  one  to  four  tons,  all  lying  in  two  or  three  feet 
of  water  at  low  water ;  these  should  be  removed. 

Hall's  Point  (1^  mile  below  Ellsworth)  is  a  ledge  making  out  from  the  right 
shore  and  extending  about  one-third  the  way  across  the  river.  This  ledge  is  bare 
at  its  outer  extremity  at  mean  low  water,  to  mark  which  a  beacon  is  necessary. 

About  300  feet  below  Hall's  Point  a  small  boulder  lies  in  the  river,  in  about 
three  feet  of  water  at  low  water,  and  should  be  removed. 

Sline  Rocks  are  about  two  and  a  half  miles  below  Ellsworth ;  they  consist  of 
two  boulders,  each  weighing  about  two  tons,  lying  in  about  three  feet  of  water  at 
low  water ;  these  rocks  are  very  dangerous,  and  should  be  removed. 

Fish  Hole  Point  is  about  three  miles  below  Ellsworth  (upper)  landing,  and  is 
a  bold,  rocky  point,  projecting  about  half  way  (say  300  feet)  across  the  river, 
from  its  left  bank,  and  then  drops  off  suddenly  into  deep  water ;  a  beacon  is  much 
needed  to  mark  its  outer  extremity  at  low  water. 

Fullerton  Point,  three  and  a  half  miles  below  Ellsworth  (upper)  landing,  is  a 
bold  ledge  making  out  from  the  left  shore,  and  extending  one-thii*d  the  way 
across  the  river.  Its  outer  extremity  is  about  four  or  five  feet  above  mean  low 
water.  This  is  a  very  important  point  to  be  attended  to,  as  vessels  are  liable  to 
strike  on  it  at  high  stages  of  water ;  a  beacon  should  be  placed  on  its  outer  ex- 
tremity. 

Horton  Rocks,  opposite  to  Fullerton  Point,  are  also  bare  two  or  three  feet  at 
low  water,  and  should  have  a  beacon  to  mark  their  outer  extremity. 
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The  lower  bar,  at  the  mouth  of  the  river,  about  four  and  a  half  miles  below 
Ellsworth,  has  about  three  feet  of  water  on  it  at  mean  low  water.  This  has 
been,  it  is  said,  somewhat  increased  of  late  years,  by  the  accumulation  of  saw- 
dust, which  comes  from  the  saw-mills  above  and  near  Ellsworth.  IVo  boulders, 
bare  at  low  water,  lie  in  the  channel,  on  this  bar,  and  should  be  removed.  At 
mean  low  water  there  are,  except  on  the  lower  bar,  about  ten  feet  of  water  in  the 
channel  of  the  river  from  its  mouth  all  the  way  up  to  near  the  foot  of  the 
Narrows;  from  the  Narrows  up  to  Ellsworth  (upper)  landing  not  more  than  four 
feet  can  be  obtained. 

The  importance  of  this  river  as  an  outlet  to  the  immense  lumber  trade  and 
agricultural  products  of  this  section  of  the  country  is  so  great  that  the  improve- 
ment of  its  navigation  is  most  urgently  recommended. 

With  a  view  to  obtain  a  clear  and  unobstructed  channel  of  not  less  thai  three 
feet  in  depth  at  mean  low  water^  all  the  way  up  to  the  upper  landing  at  Ells- 
worth, the  following  expenditures  will  be  necessary,  viz. : 

1st.  Removing  30,000  cubic  yards  of  slabs,  edgings,  and  sawdust,  so 
as  to  give  a  channel  of  150  feet  wide  from  Sinker's  wharf  up  to 
Ellsworth  upper  landing,  at  eighty  cents $24,  000  00 

2d.  For  removing  thirteen  boulders  from  the  channel,  at  an  average 

cost  of  S250 3, 250  06 

3d.  For  building  five  granite-cul  stone  beacons  on  the  extremities 
of  the  ledges  above  named,  the  beacons  to  be  eighty  feet  square 
and  to  rise  about  six  feet  above  ordinary  high-water  mark,  each     - 
containing  about  fifty  cubic  yards  masonry,  making  in  all  250 
cubic  yards,  at  $30  per  cubic  yard 1,  500  00 

Foundation  for  five  beacons,  at  $300 1,  500  00 

ToUl 36,250  00 

Adding  ten  per  cent,  for  contingencies 3,  625  00 


31»,875  00 

Say  $40,000. 

This  amount,  it  is  believed,  would  be  sufficient  for  the  entire  completion  of 
this  work,  and  for  its  permanent  completion,  if  the  State  laws  which  have  recently 
been  enacted  for  the  protection  of  this  river  from  farther  injury  by  the  deposit  of 
slabs,  edgings,  and  sawdust,  be  properly  enforced.  As  a  further  security,*  how- 
ever, I  would  respectfully  suggest  that  the  attention  of  Congress  be  called  to  this 
matter,  with  a  view  to  such  legislation  as  may  be  necessary  for  the  protection  of 
the  navigation  of  its  navigable  waters. 

Should  Congress  see  fit  to  appropriate  the  above  sum  (viz.,  $40,000)  for  the 
improvement  of  this  river,  which  I  strongly  recommend,  that  amount  can  be 
profitably  expended  upon  the  work  during  the  next  fiscal  year. 

The  following  information  is  furnished  in  compliance  with  the  requirements  of 
the  law  providm^  for  the  examination  of  this  river : 

This  river  is  in  "  Frenchman's  Bay  district."  Ellsworth  is  the  port  of  entry, 
being  at  the  head  of  navigation  of  the  river. 

The  nearest  light- house  is  situated  near  the  mouth  of  Union  river,  at  Edge- 
mog^in  Reach.     There  is  also  one  on  "Bass  Harbor  Head." 

Tlie  nearest  fort  is  Fort  Knox,  in  Penobscot  river. 

The  collector  of  customs  at  Ellsworth  is  unable,  for  reasons  given,  to  furnish 
a  statement  of  the  amount  of  revenue  collected  at  that  port  during  the  past 
fiscal  year.  He  states  that  there  are  about  20,000  tons  of  shipping  owned  in 
this  district;  there  is  manufactured  on  this  river,  annually,  from  35,000,000  to 
40,000,000  feet  of  lumber,  nearly  all  of  which  is  shipped  from  here.  There  is, 
of  short  lumber,  of  shingles,  wood,  -^c,  enough  to  make,  say,'  150  cargoes,  an- 
nually, for  vessels  of  about  one  hundred  tons  burden. 
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The  yearly  basinesa  on  this  river  would  give  employment  to  say  fifty  vessels, 
running  to  Portland,  Boston,  New  York,  and  intermediate  places,  these  making 
from  six  to  twelve  voyages  a  season.  The  most  of  the  lumber  here  is  shipped 
to  domestic  ports,  but  the  records  of  this  office  show  that,  for  the  quarter  end- 
ing December  31, 1866,  there  were  twelve  American  vessels  which  were  cleared 
for  foreign  ports  with  lumber,  the  tonnage  of  which  amounted  to  3,983 ;  value 
of  cargoes,  $49,800. 

GEORGE  THOM, 
Lieut.  Col.  of  Engineers,  Brevet  Brig,  Gen.  U.  S,  A, 


R  11. 

Report  on  the  improvement  of  the  navigation  of  St,  Croix  river,  above  the 
"  ledge,'*  hy  Brevet  Brigadier  General  Gedtge  Thorn,  lieutenant  colonel  of 
engineers,  Jbr  the  year  ending  June  30,  1867. 

An  examination  of  this  river  from  the  "ledge"  up  to  the  head  of  navigation, 
at  Calais,  Maine,  a  distance  of  about  ft)ur  miles,  showed  the  object  of  the  ap- 
propriation to  have  been  specially  the  deepening  of  the  channel  by  the  removal 
of  the  '*  slabs,"  "  edgings,"  and  "  saw-dust,"  which  obstructed  the  navigation  of 
the  river  between  the  points  named. 

The  tide  at  this  place  rises  and  falls  from  twenty  to  twenty-five  feet,  so  that 
at  high  water  there  are  about  thirty  feet  of  water  on  the  eastern  or  St.  Stephen's 
side  of  the  river,  all  the  way  up  to  the  bridge  which  crosses  from  Calais,  Maine, 
to  St.  Stephen's,  in  the  province  of  New  Brunswick. 

At  low  water  the  channel  is  so  much  obstructed  near  Calais  that  vessels 
drawing  four  feet  and  a  half  can  ascend  only  to  the  **  lower  wharf,"  also  known 
as  "  McCollister's  wharf,"  which  is  one  mile  and  a  half  below  the  upper  land- 
ing; while  vessels  drawing  twelve  feet  can  ascend,  at  low  water,  to  a  point 
about  two  miles  above  the  **  ledge." 

From  the  upper  landing  down  to  McCollister's  whai-f  the  river  is  more  or 
less  filled  with  slabs,  edgings,  and  saw- dust ;  while  below  McCollister's  wharf, 
law-dust,  with  very  few  if  any  edgings  and  slabs,  have  accumulated  in  the  bed 
of  the  river. 

These  edgings,  slabs,  and  saw-dust  come  from  the  numerous  saw-mills  on  both 
banks  of  the  river  above  and  near  Calais,  and  have  been  accumulating,  I  was 
informed,  for  thirty  years  and  more.  I  was  also  informed  that  twenty-five 
years  ago  vessels  of  large  draught,  say  fifteen  feet,  could  ascend  to  Calais  at 
low  water. 

While  the  causes  of  these  obstructions  to  the  navigation  are  still  in  operation, 
it  would  not  appear  advisable  to  expend  the  appropriation  in  removing  them, 
until  a  sufficient  protection  is  given  to  the  channel  by  adequate  State  laws,  or 
else  by  such  laws  of  Congress  as  may  be  necessary  to  prevent  obstructions  or 
other  injury  to  the  channels  of  its  navigable  water.  I  would  therefore  respect- 
fully recommend  that  the  attention  of  Congress  be  asked  to  this  matter,  at  as 
early  a  day  as  practicable. 

By  an  act  of  Congress  approved  March  2,  1867,  the  sum  of  fifteen  thousand 
dollars  was  appropriated  for  this  work :  ''Provided,  The  province  of  New  Bruns- 
wick shall  contribute  and  pay  to  the  proper  disbursing  officer  a  like  sum  for  said 
purpose;  said  payment  being  made  on  condition  that  in  no  event  shall  the  prov- 
ince of  New  Brunswick  be  called  upon  for  more  than  half  the  sum  actually  ex- 
pended for  said  purpose." 

With  a  view  to  commencing  operations  in  this  river  at  as  early  a  day  as  prac- 
ticable, I  applied  to  the  department  on  the  26th  of  March  last  for  information 
as  to  what  understanding,  if  any,  the  province  of  New  Brunswick  had  with  the 
United  States  government  in  this  matter.    So  far  as  I  have  been  able  to  learn, 
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that  province  has  taken  no  action  whatever  in  it,  00  that  the  matter  will  have  to 
he  brought  to  the  attention  of  the  new  parliament,  which  is  to  convene  in  Ottawa, 
Canada,  in  September,  for  snch  legislation  as  may  be  necessary  to  give  effect  to 
the  proviso  of  the  law  of  Congress  above  referred  to. 

Operations  in  this  river  have,  therefore,  been  necessarily  suspended  nntil  the 
provisions  of  the  law  making  the  appropriation  can  be  complied  with. 

For  au  accurate  estimate  of  "  the  amount  that  is  required -for  the  entire  and 
permanent  completion  "  of  this  work,  a  careful  survey  will  be  necessary.  The 
examination  mcide  by  me  showed  that,  to  open  a  channel  one  hundred  feet  wide 
and  ten  feet  deep  at  low  water  would  require  the  removal  of  not  less  than 
100,000  cubic  yards  of  slabs,  edgings,  and  saw-dust;  which, 

At  80  cents  a  yard,  would  amount  to , $80,  000 

Add  10  per  cent,  for  contingencies 8,  000 

Total .*. 88,  000 

Deducting  one-half,  if  paid  by  the  province  of  New  Brunswick $44,  000 

Amount  appropriated  by  act  of  Congress  approved  March  2,  1867.       15,  000 

Additional  amount  required • 29,  000 

Which  amount  could  be  profitably  expended  upon  this  work  during  the  fiscal 
year  ending  June  30,  1869. 

The  following  additional  information  is  supplied  in  compliance  with  the 
requirements  of  the  act  of  Congress  approved  March  2,  1867,  having  been  fur- 
nished by  the  deputy  collector  at  Calais,  Maine,  viz  : 

The  contemplated  improvements  of  the  "  St.  Croix  river,  above  the  ledge," 
are  within  the  collection  district  of  Passamaquoddy,  and  near  the  custom-house 
in  Calais. 

There  is  no  United  States  light-house  now  in  use  near  this  place,  the  nearest 
being  in  the  vicinity  of  Eastport,  Maine,  about  thirty  miles  below.  There  is  no 
fort  in'the  immediate  vicinity,  Fort  Sullivan,  also  at  Eastport,  being  the  nearest. 

The  amount  of  duties  collected  at  the  custom-house  in  Calais,  for  the  fiscal 
year  ending  June  30,  1867,  was  $18,500. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  by  these 
improvements  consists  of  about  one  thousand  vessels,  probably  averaging  about 
one  hundred  tons  each,  which  arrive  at  this  port  annually,  being  principally  en- 
gaged in  the  coasting  trade. 

Hereto  is  appended  a  statement  by  the  deputy  collector,  showing  the  amounts 
of  exports  and  imports  at  this  port  during  the  year  ending  January  1, 1867,  the 
number  of  arrivals  and  departures,  and  the  number  of  vessels  built,  marked  A. 

GEORGE  THOM. 
Lieut,  Col.  of  Engineers,  Brevet  Brigadier  General. 

U.  S.  Engingbr  Office, 

Portland,  Maine,  September  10, 1867. 


A. 

PORT   OP   CALAIS. 

Below  we  give  the  amount  of  exports  and  imports  at  this  port  during  the 
year  ending  January  1,  1867,  the  number  of  arrivals  and  departures,  and  the 
number  of  vessels  built : 

ExporU, — 10,635,000  feet  pine  lumber;  17,394,000  feet  hemlock  lumber; 
48,942,000  feet  spruce  lumber;  575,000  feet  hard  wood  lumber;  210,000  feet 
hackmatack  lumber;  100,000,000  lath ;  4,000,000  pickets ;  18,000,000  shingles; 
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35,000  Bfaip  knees;  14,000  cedar  posts;  500,000  feet  spool  8ta£f;  400  cords 
birch  wood ;  370,000  hoops ;  600,000  cedar  sleepers ;  53,000  clapboards ; 
200  cords  bark;  139  ladders;  23,831  barrels  calcined  plaster;  S,065  casks 
gronnd  plaster  ;  8,000  sides  leather. 

Imjxnrts  — 82,000  bushels  com  ;  24,000  barrels  flour ;  1,800  barrels  pork  ; 
174  barrels  beef;  13,000  hides;  1,518  tons  coal ;  5,000  tons  plaster. 

Built  in  Calais, — 2  barks,  2  brigs,  and  4  schooners,  2,350  tons. 

Arrivals, — 976. 

Clearances, — 984. 

B.  M.  FLINT,  Deputy  Collector. 


APPENDIX  S. 

San  Francisco,  August  5,  1867. 

General :  I  have  the  honor  to  submit  the  following  report  of  my  official 
operations  during  the  fiscal  year  ending  July  30,  1867  : 

These  operations  have  been  conductea  under  the  following  appropriations,  viz  : 
survey  of  military  defences ;  purchase  and  repair  of  instruments ;  i*emoving 
obslructions  to  navigation  in  the  Willamette  river  below  Portland  ;  and  surveys 
and  examinations  on  the  Pacific  coast  In  addition  to  these,  I  am  the  engineer 
of  the  12th  and  13th  light-house  districts,  and  a  member  of  the  board  of  engi- 
neers for  the  Pacific  coast. 

The  operations  under  the  above  mentioned  appropriations  will  be  described 
in  the  order  named. 

SURVEYS  OP    MILITARY   OBPBNCBS. 

Early  in  July,  1866,  I  started  with  an  escort  of  ten  soldiers,  by  order  of 
General  Halleck,  commanding  the  division  of  the  Pacific,  from  Fort  Churchill, 
Nevada,  to  examine  the  country  between  there  and  Ruby  City,  Idaho,  with  a  view 
of  finding  a  more  direct  and  practicable  route  for  teams  between  those  two 
points.  The  report  of  this  reconnoissance  was  made  to  the  general  commanding 
the  department  of  California,  and,  being  local  in  its  character,  is  not  sent  in  with 
this  report,  though  a  copy  can  be  furnished  at  any  time  if  called  for. 

The  notes  of  this  reconnoissance,  together  with  those  taken  on  a  similar  trip 
during  a  portion  of  the  preceding  year,  have  been  plotted,  resulting  in  a  map 
of  that  comparatively  unknown  region,  concerning  a  section  of  country  never 
before  mapped  with  anv  degree  of  detail.  A  reduced  copy  of  this  map,  scale 
twelve  miles  to  the  inch,  has  been  prepared  for  publication  in  a  cheap  manner, 
and,  by  authority  of  the  general  comqianding  the  department,  has  been  litho- 
graphed and  published,  copies  of  which  have  been  forwarded  to  the  engineer 
department. 

A  map,  on  the  same  scale,  of  the  whole  of  California,  Nevada,  Oregon,  and 
a  portion  of  Idaho,  on  one  sheet,  is  yearly  completed,  and  will  be  forwarded  to 
the  engineer  department  shortly,  accompanied  by  a  map  of  Arizona.  These 
maps  will  represent,  in  much  detail,  all  the  known  portions  of  those  rcgipns. 
Many  portions  are  still  unexplored,  and,  in  consequence  of  the  reduced  number 
of  troops  in  this  department,  the  general  is  unwilling  to  spare  troops  for  escort 
duty  to  topographical  parties,  and  there  seems  but  slight  prospect  of  obtaining 
further  topographical  information  with  military  assistance.  One  assistant  has, 
by  the  suggestion  of  General  McDowell,  been  for  some  months  in  Arizona,  with 
instructions  to  accompany  trains  and  scouting  parties,  and  gather  such  topo- 
graphical information  as  can  be  obtained  in  that  way.  Taking  advantage  of  a 
geological  party,  directed  by  the  geologist  of  this  State,  which  is  to  travel 
through  that  portion  of  the  State  of  Nevada  near  the  37th  and  38th  parallels, 
I  have  sent  two  other  topographical  assistants  to  accompany  it.  From  this 
party  very  interesting  results  are  expected,  the  country  being  nearly  unknown. 
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My  observations  and  investigations  in  meteorology  and  hypsometry  have 
been  prosecuted  vigorously  during  the  year.  In  Febraary  last  I  forwarded  to 
you  a  report,  complete  in  itself,  of  the  results  so  far  obtained,  and  believing  they 
are  of  sufficient  practical  and  scientific  interest  to  warrant  their  publication,  I 
have  requested  that  they  be  published  as  a  professional  paper  of  the  corps  of 
engineers. 

In  the  appendix  to  this  paper  are  meteorological  and  hypsometrical  tables, 
which,  I  think,  will  be  considered  superior  to  any  heretofore  prepared  in  Eng- 
lish measures,  and  they  contain  all  that  an  English  or  American  meteorological 
computer  may  desire  to  take  with  him  in  the  field  on  a  reconnoissance. 

The  following  is  a  statement  of  the  amount  received  and  expended  during  the 
last  fiscal  year  on  account  of  **  surveys  of  military  defences  :" 

On  hand  July  1,  1866 «4. 153  34 

Received  during  the  year 12,  000  00 

Total  amount  received 16,  l'')3  34 

Expended  during  the  year 12,  986  34 

On  hand  July  1,  1867 3,  167  00 

PURCHASE  AND  REPAIRS  OF  INSTRUMENTS. 

The  amount  expended  for  repairs  is  large,  as  some  of  the  repairs  were  made 
during  the  two  previous  years : 

On  hand  July  1,  1866 $000  00 

Received  during  the  year 2,  500  00 

Expended  during  the  year 703  58 

Onhand  July  1,  1867 1,796  42 

RBMOVING  OBSTRUCTIONS   TO   WILLAMETTE    RIVER. 

The  order  dated  Washington,  July  21,  186G,  placing  me  in  charge  of  this 
work,  was  not  received  until  about  the  middle  of  October,  in  consequence  of  my 
being  absent  in  the  field  on  a  reconnoissance. 

From  all  the  information  I  could  collect,  shortly  after  its  recei|it,  I  found  it 
would  be  impracticable  to  do  any  work  on  that  river  during  the  seasons  of 
winter  and  spring.  I  sent,  however,  my  assistant.  Lieutenant  Heuer,  United 
States  engineers,  to  make  an  examination  of  the  river,  the  report  of  which  has 
shown  you  that  the  information  before  received  was  correct. 

The  city  of  Portland  had,  during  the  two  previous  years,  done  work  on  this 
river  by  dredging,  with  the  view  of  deepening  the  channel  of  the  river,  and  had 
provided  suitable  dredging  and  other  apparatus.  Therefore  the  city  authorities 
is  the  only  party  who  can  with  economy  do  the  work. 

After  making  one  bid  for  removing  Swan  Island  bar,  at  a  price  exceeding  the 
amount  of  the  appropriation  then  available?  the  city  have  offered  me  tlje  use  of 
all  the  machinery  free  of  cost,  if  I  will  keep  it  in  repair  and  use  it. 

The  act  of  Congress  requires  that  the  work  be  done  by  contract  if  possible. 
I  was,  therefore,  directed  to  iagain  invite  proposals  in  the  newspapers ;  and  no 
bidders  presenting  themselves  at  the  expiration  of  the  time  specified  for  opening 
the  bids,  I  have  accepted  the  offer  made  mo  by  the  city,  and  will  commence 
work  by  hired  labor  in  August  next,  which  is  the  earliest  possible  time  when 
dredging  can  be  done. 

I  am  directed  to  report  on  the  following  ten  points,  which  I  now  do  to  the 
best  of  my  ability  : 

First.  No  survey  or  resurvey  has  been  made  by  me,  as,  since  I  have  been 

§  laced  in  charge  of  the  work,  the  water  has  been  too  high  to  admit  of  work, 
i'he  city,  however,  had  made  a  survey  of  Swan  Island  bar,  showing  that 
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48,(H)0  oobic  yards  of  earth  woald  have  to  be  taken  oat  to  deepen  the  channel 
to  eighteen  feet  of  water.  No  snch  sarvej  at  the  mouth  of  the  river,  where 
there  is  also  a  bar,  has  been  made.  • 

Second.  The  data  to  ascertain  the  amount  required  for  the  entire  completion 
of  the  work  is  not  at  hand,  as  no  actual  work  has  been  done  by  me  for  the 
above  reason ;  but  from  the  best  information  in  my  possession,  based  on  rough 
estimates  of  work  done  and  to  be  done,  the  turn  of  $25,000  will  be  required  tor 
the  completion  of  the  work,  in  addition  t9  that  on  hand. 

Third.  The  sum  of  $25,000  can  profitably  be  expended  duiing  the  next  fiscal 
year. 

Fourth.  The  nearest  collection  district  is  Astoria. 

Fifth.  The  nearest  town  is  Portland. 

Sixth.  The  amount  of  revenue  collected  is  unknown  to  me. 

Seventh.  The  amount  of  commerce  and  navigation  to  be  beiyefited  by  the 
completion  of  the  work  is  large.  Steamers  drawing  fifteen  feet  of  water  run 
from  San  Francisco  to  Portland  regularly  three  times  a  month,  except  when 
stopped  by  extreme  low  water  at  the  bars  to  be  removed. 

Eighth  Proposals  were  invited,  but  no  bidders  appeared ;  hence  the  work 
must  and  will  be  done  by  hired  labor. 

Ninth  and  tenth.  Hence  no  contracts  were  made. 

The  following  are  the  amounts  received  and  expended  during  the  last  fiscal 
year  on  account  of  the  appropriation  for  removing  obstructions  to  navigation 
in  the  Willamette  river,  below  Portland  : 

On  band  July  1,  18C6  .    $000  00 

Received  during  the  year 10,  000  00 

Expended  during  the  year 871  49 

On  hand  July  1,  1867 9,122  51 

SURVBYS   A.\0    BXAMINATION8  ON   THE   PACIFIC   COAST. 

The  order  for  this  work  was  dated  at  the  same  time  with  the  one  just 
described,  and  for  the  same  reason  the  order  was  not  received  until  in  October, 
1866.     Additional  appropriation  was  made  March  3,  1867. 

The  works  designed  to  be  executed  under  these  appropriations  are — 

Survey  of  Blossom  and  Rincon  Rocks,  in  the  harbor  of  San  Francisco,  with 
the  view  of  their  ultimate  removal.  « 

Survey  of  the  upper  Columbia  river,  Oregon. 

Survey  of  Crescent  City  harbor,  with  the  view  of  making  it  a  harbor  of 
refuge. 

Experiments  had  previously  been  made  on  Rincon  Rock,  and  as  accurate  surveys 
of  both  rocks  had  been  made  by  tho  Const  Survey,  it  was  deemed  only  necessary 
to  make  experiments  on  Blossom  Rock  to  obtain  data  for  estimating  the  cost  of 
its  removal.  This  has  been  done,  and  the  results  fully  explained  in  the  report 
of  Lieutenant  Heuer,  who  had  immediate  supervision  of  the  work.  The  report 
was  dated  March  28,  1867,  and  forwarded  by  me  to  the  engineer  department 
the  next  day.  From  this  report  it  appears  that  the  probable  cost  of  removing 
the  rock  will  be  $60,000.  The  amount  expended  on  the  experiments  was 
$3,148  52,  and  the  amount  of  stone  removed  69  cubic  yards.  The  amount  of 
expenditure  would  have  been  much  greater  but  for  the  kind  assistance  of  the 
Coast  Survey  in  furnishing  a  vessel,  officers,  and  crew. 

On  the  upper  Columbia  no  actual  work  has  been  done,  for  reasons  similar  to 
those  explained  when  speaking  of  the  Willamette  river. 

An  examination  of  this  river  has  been  made  by  Lieutenant  Heuer  during  low 
water,  and  by  myself  during  high  water,  showing  that  no  work  can  be  done 
until  August.  All  preparations  have  been  made  to  prosecute  the  work  with 
vigor  after  its  commencement. 
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The  paper  appended  to  this  report,  and  marked  A,  is  a  report  of  the  presi- 
dent of  the  Oregon  Steam  Navigation  Company  upon  the  commerce  and  navi- 
gation of  the  upper  Columhia,  and  affords  th^  fullest  information  on  the  subject. 

A  survey  of  Crescent  City  harbor  has  not  been  commenced  by  me,  as  I  have 
been  furnished  from  the  Coast  Survey  office  at  this  place  a  tracing  of  a  chart  of 
the  harbor,  sufficiently  in  detail  to  determine,  after  personal  examination  both 
by  Lieutenant  Heuer  and  myself,  the  position  and  extent  of  the  proposed  break- 
water, and  a  rough  estimate  of  its  cost.  This  estimate,  indefinite  as  it  may  be 
considered,  would  not  be  more  exact  if  months  were  spent  in  anodier  survey. 
The  amount  of  stone  required  is  sufficiently  well  known ;  the  cost  of  putting  it 
in  position  is  what  is  indefinite.  To  build  the  breakwater  will  require  about 
410,000  cubic  yards  of  stone.  The  same  amount  of  materials  thrown  in  the 
sea  to  build  the  breakwater  at  Plymouth  cost  $7,000,000,  as  was  fully  explained 
in  my  report.to  the  engineer  department,  of  July  29,  1867.  This,  with  the  re- 
port of  Lieutenant  Heuer,  of  July  20,  afford  full  information  on  the  subject. 
Por  reasons  given  in  my  report,  no  appropriation  is  recommended  for  Crescent 
City  harbor. 

I  will  now  endeavor  to  report  on  the  following  ten  points  referred  to  in  the 
act  of  Congress,  viz : 

1st.  No  survey  or  re  survey  has  been  made  other  than  the  one  of  Blossom 
Rock,  since  I  have  been  placed  in  charge  of  this  work,  on  account  of  high 
water. 

2d.  The  data  on  which  to  determine  the  actual  amount  required  for  the  com- 
pletion of  the  survey  of  the  upper  Columbia  is  not  at  hand,  as  no  actual  work 
has  been  done,  but  from  an  examination  of  the  river  I  think  the  amount  on  hand 
is  enough  to  complete  the  survey,  and  that  the  sum  of  850,000  should  be  appro- 
priated for  work  during  the  next  fiscal  year,  in  actually  removing  the  obstruc- 
tions. 

For  the  removal  of  Blossom  Rock,  $60,000  has  been  recommended.  I  do  not 
recommend  an  appropriation  for  the  removal  of  Rincon  Rock  until  Blossom  Rock 
has  been  removed!.  No  appropriation  for  improving  Crescent  City  harbor  is  re- 
commended. 

3d.  The  amount  that  can  be  profitably  expended  next  year  on  the 

upper  Columbia  is , $50,  000 

For  Blossom  Rock 60.  000 

Total .* 110.  000 

4th  and  5th.  The  collection  district  for  the  work  at  Blossom  Rock  is  San 
Francisco  ;  and  for  the  upper  Columbia,  Astoria. 

6th.  I  have  no  means  of  ascertaining  the  amount  of  revenue  collected  at  the 
nearest  port  of  entry. 

7th.  The  amount  of  commerce  and  navigation  At  San  Francisco  and  on  the 
upper  Columbia  is  large.  In  1864  there  were  36,000  passengers  and  21,834 
tons  of  freight  on  the  upper  Columbia,  and  it  is  believed  the  amount  has  greatly 
increased  since. 

8th,  9th,  and  10th.  No  work  done  by  contract. 

The  following  is  the  amount  received  and  expended  during  the  last  fiscal 
year  on  account  of  the  appropriation  for  **  surveys  and  examinations  on  the  Pa- 
cific coast :" 

On  hand  July  1,  1866 SO  00 

Received  during  the  year 10,  445  75 

Expended  during  the  year,  Blossom  Rock 3, 148  52 

"  "  Upper  Columbia 661  42 

On  hand  July  1,1867 6,  635  81 
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My  duties  as  a  member  of  tlie  board  of  engineers  for  the  Pacific  coast  have 
occupied  a  small  portion  of  my  time. 

No  light-bouses  have  been  erected  during  the  year,  except  one  at  Cape  Greg- 
ory, Oregon,  together  with  the  keeper's  dwelling.     The  light  is  now  in  work- 
ing order.     Several  light-houses  have  required  and  received  repairs. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

R.  8.  WILLIAMSON, 
Brevet  Lieut.  Col,  U.  S,  A„  Major  of  Engineert. 
Major  General  A.  A.  Humphrbvb, 

Chief  of  Engineers  U.  S,  Army, 


Office  of  Oregon  Steam  Navigation  Company,    . 
Portland,  Oregon,  July  20,  1867. 

Sir  :  Yours  of  June  17  proximo,  giving  extract  from  an  act  of  Congress 
making  appropriations  for  examination  and  survey  of  certain  works  of  improve- 
ment, and  asking  Ibr  information  concerning  the  various  lines  of  river  transpor- 
tation on  the  upper  Columbia,  of  the  obstacles  to  such  transportation,  &c.,  duly 
received. 

In  reply,  I  shall  as  briefly  as  possible  touch  upon  the  points  named,  and  give 
you  such  information  as  you  desire,  so  far  as  I  am  able  to  do  so. 

What  is  known  as  the  upper  Columbia  river  is  that  section  between  Celilo,  or  the 
main  Dalles  of  the  Columbia,  to  Priest's  rapids,  a  distance  of  two  hundred  miles, 
and  is  navigable  with  light-draught  steamers  at  all  seasons  when  not  obstructed 
by  ice.  At  present  there  are  six  stern-wheel  steamers  employed  on  this  section 
of  the  river,  three  of  which  are  large-sized  boats,  with  carrying  capacity  of  from 
two  to  three  hundred  tons  each,  and  are  used  during  the  season  of  high  water, 
say  from  the  1st  of  May  to  the  1st  of  September.  The  other  three  are  small 
light-draught  boats,  with  carrying  capacity  of  from  seventy -five  to  one  hundred 
tons  each. 

From  Ist  of  May  to  Ist  of  September,  Snake  river,  from  its  mouth  to  Lewis- 
ton,  a  distance  of  one  hundred  and  seventy  miles,  is  added  to  the  navigation  of 
the  upper  Columbia. 

From  Celilo  to  Priest's  rapids  the  navigation  is  obstructed  during  the  season 
of  low  water,  by  the  following-named  rapids,  viz  :  "  Five  Mile  rapids,"  "  John 
Day's,"  "  Indian  rapids,"  "Squally  Hook,"  "Rock  creek,"  "Canoe  Encamp- 
ment." "  Devil's  Bend,"  "  Umatilla  rapids,"  and  "  Homely  rapids." 

The  rapids  presenting  the  most  nerious  obstacles  to  navigation  are  "  John 
Day's,"  "  Umatilla  rapids,"  and  "  Homely  rapids,"  but  ail  require  more  or  less 
improvement  to  admit  the  use  of  large  boats  auring  the  season  of  low  water. 

I  shall  not  attempt  to  describe  the  character  of  these  obstructions,  or  give  an 
opinion  as  to  the  amount  of  w6rk  or  means  necessary  to  remove  them.  Lieu- 
tenant Heuer  has  examined,  and  has  doubtless  reported  on  this  point  all  that  is 
necessarv  for  your  information. 

I  would  add,  however,  that  "  Homely  rapids"  is  situated  just  below  the  month 
of  Snake  river.  The  Columbia  at  this  place  is  broad  and  full  of  bars.  Channel 
obstructed  with  narrow  ledges  or  boulders,  which,  if  removed,  would  enable  boats 
at  low  water  to  reach  "  Priest's  rapids ;"  and  as  Snake  river  rises  much  sooner 
in  the  spring  than  the  Columbia,  the  removal  of  this  obstruction  would  enable 
boats  to  reach  Lewiston  at  least  three  weeks  earlier  than  at  present. 

From  Celilo  to  "  Priest's  rapids,"  and  from  the  mouth  of  Snake  river  to  Lewis- 
ton,  the  banks  of  the  river  and  the  adjacent  country  are  entirely  destitute  of  tim- 
ber ;  hence  the  article  of  fuel  must  either  be  carried  in  large  quantities  for  so  long 
a  trip,  or  transported  by  steam  or  sail  at  great  expense  to  convenient  points  along 
the  river,  for  the  accommodation  of  steamers,  and  more  particularly  for  the  smidler 
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clasB,  which  if  compelled  to  carry  wood  for  the  roand  trip,  would  have  little  or 
no  capacity  for  freight. 

Tributary  to  this  section  of  the  Columbia  river  is  a  large  mining  country 
bordering  on  the  Columbia  river,  north  of  the  forty -ninth  parallel.  An  Americaa 
steamboat  has  been  successfully  navigating  the  Columbia,  from  what  is  known 
as  "Little  Dalles,"  near  Fort  Colvillo,  to  "Death  rapids,"  about  two  hundred 
and  fifty  miles  north  of  the  boundary  line  between  the  tluited  States  and  British 
Columbia. 

The  Hudson  Bay  Company,  who  do  a  large  business  in  that  section  of  the 
country,  and  who,  before  this  boat  was  built,  supplied  their  posts  from  Victoria 
via  Frazer's  river,  now  ship  all  their  supplies  via  Columbia  river. 

Colville  valley  (in  which  Fort  Colville  is  situated)  is  rich  in  agricultural  and 
mineral  wealth,  and  is  rapidly  filling  up  with  permanent  settlers.  It  can  only 
be  supplied  via  Columbia  river.  It  is  aistant  from  Wallula  about  one  hundred 
and  seventy-five  miles,  and  almost  due  north.  There  are  now  three  steamboats 
navigating  Clark's  fork  of  the  Columbia,  from  foot  of  Fend  d'Oreille  lake  to 
Thompson  falls. 

The  inducement  offered  to  shippers  by  the  establishment  (tP  thi^  line  has  beezr 
such  as  to  make  tributary  to  the  Columbia  river  all  that  rich  mining  country 
lying  west  and  north  of  Helena  in  Montana  Territory.  The  distance  necessary 
to  connect  the  boats  of  the  upper  Columbia  with  the  boats  of  Fend  d'Oreille  lake 
is  one  hundred  and  sixty  miles,  over  a  good  wagon  road. 

It  is  the  intention  of  the  parties  engaged  in  the  enterprise  to  place  a  fourth 
boat  on  Clark's  fork,  to  connect  with  the  others,  from  Thompson's  falls  to  the 
mouth  of  Jako,  making  the  whole  distance  by  steam  on  Clark's  fork  two  hundred 
miles. 

It  is  said  that  the  mouth  of  Jako  is  only  one  hundred  and  twenty  miles  from 
Fort  Benton  on  the  Missouri  river,  and  it  so,  the  navigable  waters  of  the  Mis- 
souri and  Columbia  rivers  are  only  separated  by  two  hundred  and  eighty  miles 
of  land  travel. 

Already  a  large  amount  of  freight  consigned  to  different  points  in  Montana 
has  been  and  is  being  shipped  up  the  Columbia.  This  trade  is  rapidly  increas- 
ing, and  must  at  no  distant  day  be  a  large  item  in  the  business  of  the  river.  In 
short,  all  the  country  east  of  the  Cascade  range  of  mountains,  from  latitude  42? 
to  52^  north,  including  all  of  eastern  Oregon  and- Washington,  all  of  Idaho,  and 
a  large  portion  of  Montana,  must  of  necessity  be  tributary  to  the  Columbia  river.  * 

The  following  figures  will  show  the  increase  of  business  on  the  Columbia 
river  from  1861  to  1864,  inclusive  : 

Number  of  passengers.  Tons  of  frei  ght. 

1861 10,  500  6,  290 

1862 24,  500  1 4,  550 

1863   22,000  17,646 

1864 36,000  21,834 

I  have  not  the  figures  before  me  to  show  the  continued  increase  to  the  present 
time,  but  to  show  how  rapidly  the  country  is  filling  up  with  permanent  settlers, 
I  will  state  that  previous  to  the  present  year,  all  the  flour  and  most  of  the  grain 
necessaiy  for  the  supply  of  military  posts  in  the  department  situated  east  of  the 
Cascades  was  shipped  from  Fort  Vancouver  up  the  Columbia  river  to  conve- 
nient points,  and  thence  by  teams  at  great  expense  to  the  different  posts.  This 
year  the  valleys  of  Colville,  Walla- Walla,  Grand  Ronde,  and  Powder  river,  have 
produced  a  large  surplus  of  all  kinds  of  grain,  the  result  of  which  is,  that  the 
government  is  now  supplied  at  much  less  rates  than  was  previously  paid  for 
transportation  alone. 

Two  years  ago,  all  the  flour  necessary  for  the  supply  of  a  large  mining  popu- 
lation in  Idaho  and  eastern  Oregon  was  shipped  up  the  Columbia  river. 
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In  June  of  thu  year  Walla- Walla  valley  alone  Bhipped  down  the  Columbia, 
for  San  Francisco  and  New  York  markets,  over  five  hundrpcL  tons  of  flour t  and 
has  remaining  for  shipment  at  this  date  at  least  twenty  thousand  barrels. 

Cheap  freight  is  of  tlie  first  importance  to  an  agricultural  country.  To 
secure  this  to  the  yalleys  tributary  to  the  upper  Columbia,  it  is  absolutely  neces- 
sary that  the  navigation  be  so  improved  as  to  make  it  practicable  for  the  use 
of  the  largest  class  boats  at  all  st^es  of  water. 

Average  high  water  on  the  upper  Columbia,  from  1st  of  May  to  let  of  Septem- 
ber ;  medium  stage,  from  September  to  middle  of  N  ovember ;  low  water,  from 
November  to  middle  of  March. 

River  obstructed  by  ice  from  thirty  to  sixty  days  of  each  year.  Last  winter 
there  was  no  ice  to  interrupt  navigation. 

I  have  the  honor  to  be,  very  respectfully,  &c., 

J.  C.  AINSWORTH, 
President  O.  S,  N,  Company. 
R.  S.  Williamson, 

Brevet  Lieut.  Col.  U.  S.  A.,  Major  of  Engineers, 


8  I. 

San  Francisco,  January  28,  1867. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
December  29,  1866,  concerning  the  operations  on  the  Willamette  and  Columbia 
rivers. 

In  obedience  to  your  instructions,  I  shall  invite  proposals  for  the  removal  of 
the  obstructions  at  Swan  Island  bar,  by  advertising  said  proposals  in  news- 
papers in  this  city  and  in  Portland,  Oregon,  according  to  regulations.  The 
bids  will  be  sent  on  to  Washington  for  approval. 

Your  directions  also  state  that  I  am  to  ascertain  the  amount  of  rock  to  be 
removed  in  the  upper  Columbia,  with  sufficient  accuracy  to  admit  of  a  reliable 
estimate  of  the  quantity  to  be  blasted,  &c.  With  that  view  a  survey  of  the 
rapids  of  the  upper  Columbia  will  be  made ;  but  such  work  cannot  be  com- 
menced to  advantage,  according  to  the  best  information  I  have  collected,  until 
the  Ist  of  August  next,  and  that  information  convinces  me  that  that  is  the 
proper  time  to  commence  such  work.  I  have  corresponded  with  Captain  Ains« 
worth,  the  president  of  the  Oregon  Steam  Navigation  Company,  on  this  subject, 
with  regard  to  the  most  economical  and  satisfactory  manner  of  making  this 
survey,  and  have,  suggested  three  plans  of  operation,  one  of  which  must  be 
adopted.  I  will  premise  by  saying  that  Captain  Ainsworth  owns  or  controls 
all  the  steamboats  and  nearly  all  the  sailing  vessels  on  the  waters  above  the 
Dalles.     I  inquii-ed  if  a  small  steamboat  could  be  chartered  for  the  surveying 

?arty,  and  in  reply  was  informed  it  would  cost  $4,000  in  gold  per  month, 
['his  was  for  steamboat  and  crew,  but  exclusive  of  the  pay  and  subsistence  of 
the  engineer  party.  This  I  considered  out  of  the  question.  I  have  to  resort 
•to  one  of  the  other  two  modes  of  making  the  survey,  viz  :  one  by  chartering  a 
sailing  vessel,  which  can  be  had  at  a  much  less  price ;  but  whether  one  can  be 
had  of  sufficient  size  to  admit  of  the  party  living  and  messing  on  board  of  her 
is  a  question  to  be  still  decided.  The  other  plan  is  for  the  party  to  live  in 
tents  on  shore,  and  be  provided  with  boats,  and  move  from  point  to  point  by 
aid  of  the  passing  steamers.  In  either  case  the  operation  will  be  expensive,  on 
account  of  the  thinly  settled  country,  and  no  definite  estimate  can  be  had  of 
the  expenses  until  determined  by  experience.  The  obstructions  being  mostly 
needle  rocks,  their  size  is  to  be  determined  by  accurate  surveys.    The  expenses 
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of  removing  them  will  be  best  learned  after  the  experiments  on  Blossom  Bock, 
now  to  be  commenced  this  week. 

The  part  of  your  instructions  most  difficult  to  carry  out  is  that  relating  to 
the  mouth  of  the  Willamette,  and,  fortunately,  there  ia  time  to  receive  further 
instructions  and  explanations  from  you,  as  I  cannot  conceive  it  possible  to 
prosecute  to  advantage  such  work  as  is  directed  in  your  instructions  for  the 
next  two  months.  We  have  here,  so  far,  a  very  severe  winter,  as  the  Call- 
iornia  newspapers  will  show  you.  (A  strip  from  yesterday's  Bulletin  is  en- 
closed.) 

You  state  that  **  the  conditions  existing  at  the  mouth  of  the  Willamette 
should  be  studied  with  care,  and  observations  upon  the  direction  and  force  of 
the  currents  in  the  various  channels  should  be  mside  at  those  stages  of  that  and 
the  Columbia  river  which  are  believed  to  control  the  formation  of  shoals  and 
the  channels  over  them."  It  is  supposed  that  the  formation  of  shoals  depends 
in  a  great  measure  on  the  relative  force  of  the  currents  in  the  two  rivers.  At 
one  time  the  one  river  may  be  high  and  the  other  low,  and  at  another  the 
reverse  may  be  the  case.  They  differ  in  different  years,  according  to  the  vary- 
ing amount  of  rain  in  the  Willamette  and  snow  in  the  upper  Columbia. 

Hence,  to  study  fully  the  problem  of  the  removal  of  the  obstructions  at  the 
mouth  of  the  Willamette,  observations  should  be  made  at  all  seasons  of  the 
year  and  for  several  vears.  Meteorological  records  show  that  in  one  year  the 
amount  of  rain  may  be  four  times  as  great  as  in  another  year.  To  obtain  such 
observations  as  are  described  in  the  report  on  the  Mississippi  would  require  a 
party  in  constant  employment  and  of  considerable  strength,  and  would  proba- 
cy entail  an  expense  of  $1,000  in  gold  per  month. 

I  did  not  understand  that  any  portion  of  the  appropriation  for  "  removing 
obstructions"  was  intended  to  be  applied  to  the  studv  of  the  character  of  the 
rivers.  The  appropriation  for  these  removes  was  inaaequate  for  their  removal, 
but  much  work  by  private  parties  had  been  done.  A  plan  of  operations  had 
been  adopted  by  those  parties,  and  the  very  parties  who  had  commenced  the 
work  (who,  I  am  told,  were  the  city  authorities  of  Portland)  had  exerted  them- 
selves to  procure  the  appropriation.  The  question  then  was,  shall  those  par- 
ties, who  have  already  expended  more  than  the  amount  of  the  appropriation, 
continue  the  work  by  the  aid  of  this  appropriation,  (which  they  could  do 
much  more  cheaply,  as  they  had  the  boats,  &e.,  at  hand,)  or  should  the  gov- 
ernment act  in  an  independent  way  and  commence  the  work  anew  ?  Under 
these  circumstances,  and  with  the  facts  already  given,  I  think  it  best  to  ask 
for  more  definite  instructions  as  to  how  to  prosecute  the  work  at  the  mouth  of 
the  Willamette,  particularly  as  all  the  work  has  been  suspended  in  conse- 
quence of  the  season. 

I  will  recall,  in  brief,  the  plan  of  operations  they  proposed,  which  is,  inas- 
much as  the  present  ship  channel  is  in  quicksand,  and  when  dredged  out  is 
soon  filled  up  again,  and  whereas  the  south  channel,  which  is  said  to  have  a 
hard  bed,  is  believed  to  afford  a  chance  for  a  permanent  channel,  when  once 
made  of  the  proper  depth,  it  is  proposed  to  make  it  the  ship  channel  by  dredg- 
ing. Shall  we  expend  the  part  of  the  appropriation  available  in  this  experi- 
ment, or  shall  we  expend  it  in  studying  the  character  of  the  river  1 

I  submit  an  estimate  of  the  cost  of  removing  the  obstruction  in  the  Willa- 
mette river,  made  by  Lieutenant  Heuer,  which  is  to  be  accepted  as  a  rude  one. 

I  have  the  honor  to  be,  very  respectfiilly,  your  obedient  servant, 

R.  S.  WILLIAMSON, 
Brevet  Lieut,  Colonel  U.  S.  Army,  Major  of  Engineen, 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  United  States  Army, 
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[Extract  from  8aii  Fnuioisoo  BaUetin.] 

The  Wbathbr. — ^The  great  question  now  being  asked  is,  "  When  will  it  etop 
raining  1"  We  have  had  an  almost  steady  flow  of  rain  for  a  mouth,  and  the 
chances  of  its  drying  up  are  apparently  as  slim  as  they  were  at  the  commence- 
ment of  the  deluge.  According  to  Tennent's  rain  gauge  .17  of  an  inch  fell  on 
the  22d  instant,  .40  on  the  23d,  .35  on  the  24th,  and  .14  up  to  8  o'clock  this 
morning.  The  rain  fall  thus  far  is  about  21  inches,  and  still  it  comes.  Gold 
weather,  too,  accompanies  the  rain,  and  the  hills  in  Contra  Gosta  county  were 
yesterday  white  with  snow.  To-day  it  is  raining  as  hard  as  ever,  and  unless 
nature's  reservoir  becomes  exhausted  visions  of  dire  calamities  by  flood  will  dis- 
turb the  public  mind. 


S2. 

San  Fbancisco,  Gal.,  April  17,  1867. 

Gbnbral  :  I  have  the  honor  to  acknowledge  the  receipt  this  day  of  your  letter 
of  March  8,  1867,  concerning  the  Willamette  river.  The  statements  made  in 
the  report  of  Lieutenant  Heuer  of  November  27, 1866,  were  considered  reliable, 
as  he  visited  the  mouth  of  the  river  and  consulted  with  all  the  parties  interested, 
particularly  consulting  with  the  engineer  employed  by  the  city,  on  whose  judg- 
ment every  one  there  seemed  to  rely. 

I  have  received  also  this  day  the  enclosed  letter  from  Mr.  McGraken,  chair- 
man of  the  committee  of  the  board  of  supervision  on  river  improvement,  in  which 
is  explained  the  discrepancy  in  the  estimate  made  from  the  information  gained 
from  the  civil  engineer  and  the  actual  work  to  be  still'done  on  Swan  Island  bar. 
I  think  it  probable  that  there  was  no  reliable  estimate  made  of  the  work  done  on 
that  bar.  The  dredger  would  be  used  on  it  for  a  few  days  and  then  removed  to 
another  locality  at  the  mouth  of  the  river,  where  it  was  thought  work' would  be 
most  required,  and  no  separate  estimates  were  made. 

I  have  every  reason  to  suppose  that  the  city  authorities  are  sincere  in  stating 
that  they  did  not  expect  the  appropriat'on  to  cover  the  cost  of  the  work,  and  I 
think.that  by  accepting  the  proposition  made  the  money  will  be  judiciously  spent. 

If  you  concur  with  me  in  this  view,  I  would  respectfully  suggest  that  you  tele- 
graph to  me  to  that  effect,  as  it  seems  some  work  can  be  done  on  the  river  before 
the  freshets  commence. 

As  the  board  of  engineers  think  of  visiting  San  Diego  soon,  to  roturn  about 
the  10th  of  May,  I  will  be  at  leisure,  and  will,  as  soon  as  possible  after  an  answer 
to  this  is  received,  visit  Portland  and  the  Willamette,  and  will  conclude  such 
arrangements  as  you  may  direct. 

Very  respectfully,  your  obedient  servant, 

R.  S.  WILLIAMSON, 
Brevet  Lieut.  Col,  U,  8.  A,,  Major  of  Engineers. 

Major  General  A.  A.  Humphrbys, 

Chief  of  Engineers  U.  S,  A„  Washington^  D.  C. 


Galiporma,  Hawaiian,  and  Oregon  Packet  Links, 

Portland,  April  13,  1867. 

Dear  Sir  :  Your  valued  favor  came  to  hand  and  was  placed  before  our  board. 

We  can  explain  the  discrepancy  readily  by  a  plat  or  sketch  of  the  river  as 

surveyed  by  a  competent  engineer,  which  will  show  46.000  cubic  yards  to  be 

excavated  to  give  the  required  depth.     Our  former  engineer  was  too  sanguine, 

33  w Vol.  ii 
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(an  excellent  man  to  conduct  the  meehanical  part  of  the  work,)  and  thongbt,  at 
leaeit  represented,  that  he  had  done  more  and  there  was  really  less  to  do  than 
the  facts  prove. 

Another  error  of  his :  he  gave  the  cost  per  month  of  rannkig  the  dredite  at 
$1,000  in  coin,  when  he  omitted  in  that  estimate  $26  per  day^  (Sandajs  ineludedy ) 
or  $7fi0  per  month,  for  a  steam  tow-hoat. 

The  city  did  not  expect  the  appropriation  to  cover  the  cost  of  the  woik,  but 
endeavored  to  avail  itself  of  the  amonnt  to  go  as  far  as  it  would  and  paj  the 
balance  out  of  its  treasury. 

I  think  I  am  warranted  in  assuring  yon  that  if  the  general  government  will 
undertake  the  work  itself,  and  prosecute  it  vigorously,  (as  you  are  aware  time  is 
important  to  its  interest,)  the  dredge  will  he  placed  at  its  disposal,  to  he  returned 
in  as  good  order,  excepting  ordinary  wear  and  tear.  But^we  will  send  the 
sketch  when  a  copy  is  taken  and  write  more  fully  on  this  subject  by  the  next 
mail. 

Thanking  you  for  your  kind  interest  in  this  matter,  I  remain,  yours,  truly, 

JOHN  McCRAKEN. 

Colonel  B.  S.  Williamson, 

Engineer  U.  S.  Army,  San  Francisco, 


San  Francisco,  Matf  30, 1867. 
Gb.nbral:  I  have  the  honor  to  enclose  herewith  a  copy  of  the  advertisement 
which  appeared  for  the  first  time  in  a  morning  paper  here,  as  authorized  by  your 
letter  of  April  26.  A  similar  advertisement  will  be  sent  to  the  Portland  Herald. 
Last  evening  I  received  a  letter  from  the  mayor  of  Portland,  enclosing  a  reso- 
lution of  the  common  council  of  that  city,  which  is  enclosed.  The  letter  states 
that  all  facts  relative  to  the  nature  and  condition  of  the  bars  of  the  Willamette 
will  be  furnished  me  in  a  short  time. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

R.  S.  WILLIAMSON, 
Brevet  Lieut,  Col,  U.  S.  Army,  Major  of  Engineer i. 

General  A.  A.  Humphrkys, 

•  Chirf  of  Engineers,  U.  S.  Army. 


Sealed  proposals  in  duplicate  wiU  be  received  by  the  undersigned  at  his 
office  in  Portland,  Oregon,  until  noon  of  Thursday,  the  37th  of  June,  1867, 
(when  they  will  be  opened,  and  bidders  are  invited  to  be  present*)  for  deepening 
the  Willamette  river,  between  Portland  and  its  mouth,  to  admit  the  passage  of 
vessels  drawing  eighteen  feet  of  water,  by  dredging  over  or  through  Swan 
Island  bar,  and  the  bar  at  the  western  mouth  of  the  river,  (the  one  between 
J.  D.  Percy's  island  and  Laurie's  island,)  the  channel  of  aaid  depth  to  be  at 
least  100  feet  wide  at  the  bottom. 

Bidders  will  state  their  proposals  in  the  government  currency  of  the  United 
States,  and  payment  will  be  made  on  the  satisfactory  completion  of  the  work, 
after  examination  by  the  undersigned  or  other  authorized  agent  of  the  govern- 
ment, who  will  be  on  the  spot  at  the  time  for  the  purpose.  The  payment  is  to 
be  made  in  such  ftinds  as  are  furnished  by  the  government. 

Each  bidder  will  be  required,  before  the  time  fixed  for  the  opening  of  the  bids, 
to  file  in  the  office  of  the  undersigned  a  bond  with  sufficient  sureties,  in  a  peoaltj 
of  five  thousand  (^,000)  dollars,  conditioned  that  if  his  bid  is  accepted,  ne  will 
execute  a  Written  agreement  for  the  faithful  performance  of  his  contract,  and  give 
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mh  taiAer  kottd  for  the  pedbnnanoe  of  kit  written  a|;reement  as  may  be  required ; 
and  said  agreement  is  made  sobjeet  to  the  approval  of  the  Cliief  of  Engineers 
United  States  army. 

The  contract  will  be  awarded  to  the  lowest  responsible  bidder,  bat  the  right 
to  r^eet  any  and  all  of  the  bids  is  reserved. 

A  copy  of  this  advertisement  most  be  attached  to  each  bid. 

Bids  that  do  not  comply  with  the  above  reqairements  will  not  be  entertained. 

The  expense  of  the  advertisements  mast  be  paid  by  the  snccessfal  bidder. 

B.  S.  WILLIAMSON. 
Brevet  Lieut,  Cd,  U,  8*  Army,  Major  of  Engineers. 


Be  it  reiohed  hy  the  common  council  of  ike  city  of  Portland,  That  the  honor- 
able the  mayor  be,  and  he  is  hereby,  authorised  and  instmcted  to  correspond 
with  Colonel  B.  S.  Williamson,  United  States  engineer,  and  fallv  inform  him  of 
all  particulars  and  &cts  at  hand  relative  to  the  nature  and  condition  of  the  bars 
of  the  Willamette  river,  both  at  Swan  island  and  the  mouth  of  said  river,  the 
amount  of  and  cost  of  the  work  that  has  been  done  by  the  city,  and  the  urgent 
necessity  of  prosecuting  it  at  an  early  day. 

And  further,  that  the  mayor  be  empowered  to  tender  to  Colonel  Williamson 
(in  the  event  he  shall  proceed  to  expend  the  appropriations  made  by  the  United 
States  government  for  the  purposes  intended)  the  use  of  the  dredgitig  apparatus 
belonging  to  the  city  free  of  charge,  provided  he  shall  keep  the  same  in  thorough 
repair ;  and  that  he  be  fbrther  instructed  to  withdraw  the  proposal  for  dredging 
Swan  Island  bar,  made  under  resolution  of  the  common  cotmcil  passed  March  8, 
1867.    Passed  the  common  council  May  16,  1867. 

W.  8.  CALDWELL,  Auditor  and  Clerk. 


8  3. 

San  Ffi4N€iSco,  July  29, 1867. 
Obnbral  :  I  have  the  honor  to  report  that  on  mv  return  from  the  northern 
coast,  (where  I  had  been  on  light-house  duty  and  had  visited,  among  other  places, 
Crescent  City,)  I  found  your  letter  of  April  26,  directing  me  to  take  charge  of 
tfie  survey  of  Crescent  City  harbor;  and  I  submit  a  plan  for  its  improvement, 
with  a  view  of  making  it  a  harbor  of  refiuge.  My  first  step  was  to  ascertain 
what  had  already  been  done  towards  a  survey  of  that  harbor,  and  on  application 
at  the  Coast  Survey  office  in  this  city  I  was  kindly  fiirQTshed  with  a  copy  of  a 
Coast  Survey  chart  of  it — scale,  1-10,000 — which  is  enclosed  with  this  report. 
On  ita  ^xaminlRion  it  appeared  to  me  that  it  contains  information  sufficiently  in 
detail  to  enable  me  to  devise  a  plan  for  this  improvement  as  well  as  if  a  more  elabo- 
rate survey  were  made,  which  would  require  months  of  time  and  a  considerable 
expenditure.  It  was  necessary,  however,  that  I  should  obtain  some  detail  infor- 
mation on  certain  points,  and  as  duty  with  the  board  of  engineers  for  the  Pacific 
coast,  together  with  the  operations  on  the  Willamette  and  Columbia  rivers,  made 
it  important  that  I  should  go  at  once  to  Oregon,  I  directed  Lieutenant  W.  H. 
Heuer,  United  States  engineers,  to  proceed  to  Crescent  City  for  the  purpose  of 
obtaining  the  necessary  information.  He  was  instructed  to  examine  the  locality  ; 
iiscertain  the  nature  of  the  material  to  be  found  there ;  whether  stone  of  great 
size  and  weight  can  be  obtained ;  the  means  of  transportation  for  them  to  the 
proposed  place  of  deposit ;  whether  a  right  of  way  for  a  railroad  can  be  had 
from  the  place  where  the  stone  is  found  to  the  water  near  the. place  of  deposit ; 
the  fiicilities  in  the  vicinity  for  machinery  and  labor;  the  effects  of  previous 
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stonuB  on  the  barbor,  and  all  otber  information  that  would  enable  bim  to  make 
a  comprehensive  report  on  the  subject,  with  drawings  and  sections  of  the  pro- 
posed work.  His  report  is  enclosed,  and  his  estimate  exceeds  two  millions  of 
dollars,  (82,000.000.) 

It  is  almost  impossible  to  make  anything  like  an  accurate  estimate  of  the  cost 
of  such  a  work,  but  by  comparing  the  cost  of  other  breakwaters  which  have 
been  actually  constructed  or  estimated  for,  some  light  may  be  thrown  upon  the 
subject,  though  it  is  very  true  that  in  each  particular  case  elements  come  into 
the  calculations  which  naturally  aflFect  the  estimate.    The  case  of  the  break- 
water at  Plymouth,  in  England,  may  be  considered  one  not  very  dissimilar,  and 
therefore  I  will  state  some  of  the  facts  concerning  it.    That  work  is  1,700  yards 
long,  210  feet  broad  at  its  base,  and  30  feet  at  the  top,  which  is  10  feet  above 
ordinary  low  water  of  spring-tide.    The  amount  of  stone  thrown  in  during  the 
five  years  ending  1816  was  one  million  tons,  and  the  work  was  then  considered 
about  one  half  completed.    The  amount  actually  expended  during  that  five  years 
was  o£  1, 52 4«000,.  equal  to  $7,563,173,  and  the  estimate  for  the  completion  of  the 
work  was  «£  1,562,639,  equal  to  87,563,173.    Tb  compare  the  magnitude  of  that 
work  with  the  one  proposed  at  Crescent  Oity  we  may  consider  that  the  amount 
^of  stone  required,  according  to  the  estimate  of  Lieutenant  Heuer,  is  409,914 
cubic  yards,  which,  if  it  weighs  170  pounds  to  the  cubic  foot,  will  weigh  940,753 
tons,  or  nearly  the  quantity  thrown  in  during  the  first  five  years  at  Plymouth. 
At  the  same  .rate  of  cost  as  at  the  Plymouth  breakwater  the  one  proposed  for 
Crescent  City  will  cost  $7,000,000.     The  cost  of  labor,  &c,  in  England  when 
that  work  was  prosecuted  and  their  cost  at  this  time  in  California  is  very 
different.    I  have  no  data  with  which  to  base  an  accurate  estimate  or  comparisoOf 
but  I  think  that  it  is  certain  we  mav  reasonably  increase  the  estimate  several 
fold.     The  work  just  spoken  of  and  others  in  England  and  France  have  been 
constructed  by  throwing  huge  masses  of  stone  into  the  sea  at  random,  (pierre 
perdue,)    The  size  of  the  stones  used  varies  from  one  to  five  tons  and  upwards. 
The  heaviest  masses  are  required  between  the  levels  of  low  and  high  water,  but 
their  size  must  of  course  vary  with  the  peculiarities  of  the  localities ;  for  in  a 
place  not  subject  to  violent  storms,  as  in  sheltered  bays,  the  stone  may  be  com- 
paratively small.    They  must,  however,  always  be  of  sufficient  size  and  weight 
not  to  be  moved  bythe  action  of  the  waves.    This  is  absolutely  necessary  to 
secure  stability.     We  have  everv  reason  to  suppose  that  at  Crescent  City  none 
but  the  largest  masses  ought  to  be  used,  the  violence  of  the  winter  storms  there 
being  very  great.     It  is  therefore  doubtful  if  it  will  be  practicable  to  procure 
stones  of  sufficient  weight.     This  was  found  to  be  the  case  with  the  breakwater 
at  Algiers,  where  the  sea  carried  away  nearly  all  the  stones  that  were  thrown  in, 
though  the  blocks  used  were  from  100  to  141  cubic  feet,  ^eight  to  twelve  tons.) 
To  preserve  the  work  care  was  constantly  taken  to  replace  them.    When  that 
place  fell  into  the  hands  of  the  French  a  dififerent  system  was  adipted,  Viz.,  that 
of  using  huge  masses  of  beton  instead  of  natural  stone,  and  of  such  size  as  to 
resist  the  action  of  the  sea  and  remain  inmovable.    The  minimum  limit  to  the, 
size  of  those  blocks  was  353  cubic  feet.    An  interesting  account  of  this  work  is 
to  be  found  in  the  rudimentary  treatise,  on  foundations  in  Weale's  series,  by 
C.  E.  Dobson.    That  breakwater  was  completed  in  1835,  and,  according  to  that 
writer,  "  gave  it  a  stability  which  is  proof  against  the  severest  test."     ^everthe- 
less,  I  find  in  the  «  papers  relating  to  the  report  of  the  British  harbor  of  refiu;e 
commission,  1846,"  the  following:  "The  last  fact  to  be  noticed  respecting  toe 
work  at  Cherbourg  constitutes  a  very  decided  warning  against  the  use  of  concrete, 
for  the  application  of  this  material  on  a  large  scale  has  utterly  failed,  the  blocks 
of  concrete  being  broken  to  pieces."    The  "concrete"  here  spoken  of  may  not 
have  been  made  with  hydraulic  lime.     We  have  every  reason  to  suppose  that 
large  masses  of  artificial  stone  of  a  sufficiently  durable  character  can  be  made. 
Ill  the  2»lnn  here  k>ubmitted  for  a  breakwater  at  Crescent  City  the  width  of  it  is 
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to  be  30  feet,  like  the  one  at  Pljinout}!.  At  a  very  exposed  place,  like  Crescent 
City,  a  mach  greater  width  may  be  necessarj.  The  jettee  at  -Algiers  had  a  top 
width  of  118  feet  It  would  scarcely  be  worth  while  going  into  the  examination 
of  other  works  of  this  kind.  We  must  come  to  the  general  conclusion  that  any 
breakwater  at  Crescent  City  must  be  a  work  of  immense  magnitude ;  that  it  is 
impossible  to  make  any  but  a  very  rude  approximate  as  to  the  cost  of  its  con* 
Btmction,  but  that  at  least  $2,000,000  woula  be  required  for  it — and  it  may 
requ  ire  several  times  that  amount  The  argument  in  favor  of  a  work  of  this 
kind  at  that  place  is,  that  it  is  the  only  place  between  San  Francisco  and  Cape 
Flattery  where  a  harbor  of  refuge  can  be  made,  and  hence  one  should  be  made 
there.  There  is  no  great  city  there  and  no  populous  back  country.  Crescent 
City  has  but  one  hundred  or  two  hundred  inhabitants,  if  it  has  as  many.  All 
to  the  rear  is  a  sparsely  settled  country  or  dense  forest  The  immense  expend- 
iture required  for  the  construction  of  a  breakwater  at  that  place  would  be  but 
the  beginning  of  a  large  series  If  a  harbor  were  made  there  immense  sums 
would  be  required  for  its  fortiiications,  for  otherwise  it  would  be  of  valuable 
assistance  to  an  enemy.  Probably,  also,  constant  work  would  be  required  in 
dredging  to  prevent  its  being  filled  up.  With  all  these  facts  in  view,  I  do  not 
recommend  an  appropriation  for  the  commencement  of  a  breakwater  at  Crescent 
City  at  present. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

R.  8.  WILLIAMSON, 
Brevet  Lieutenant  Colonel  XT,  S.  A,,  Major  qf  Engineers. 
General  A.  A.  Humphrbys, 

Chief  of  Engineers  U.  S.  A. 


San  FiiANcisco,  California,  July  20, 1867. 
Sir  :  I  have  the  honor  to  report,  that  I  proceeded  to  Crescent  City,  California, 
and  examined  the  vicinity  with  a  view  of  obtaining  information  which  would 
enable  me  to  make  plans  and  estimates  for  a  breakwater  to  be  constructed  there. 
During  the  summer  months  the  prevailing  winds  there  are  from  the  northwest ; 
against  such  winds  Crescent  City  harbor  is  now  a  comparatively  good  one,  the 
only  objection  thereto  being  a  few  dangerous  sunken  rocks ;  but  during  the 
winter,  when  the  winds  are  from  the  southwest  or  from  the  southeast,  vesseli^ 
can  with  the  greatest  difficulty  lie  there.  Captains  la  comm  ind  of  ves-sels  run- 
ning up  and  down  the  coast  inform  me  that  a  heavier  swell  occurs  there  (Cres- 
cent City)  than  anywhere  else  on  the  whole  coast.  During  the  winter  months 
large  logs,  some  of  them  twelve  feet  in  diameter,  are  thrown  violently  on  the 
beach  by  this  swell,  and  several  houses,  against  which  these  logs  have  been  thus 
thrown,  were  battered  down.  Several  years  ago  a  wharf  was  constructed  there 
on  piles  running  from  the  main  shore,  near  Battery  Point,  to  Flat  Bock,  but  some 
large  drift-logs  coming  in  contact  with  it  during  a  gale,  it  was  utterly  demolished. 
Battery  Point  is  the  proper  place  from  which  to  start  the  breakwater,  although 
at  first  sight  the  southeast  side  of  Light-house  island  appears  the  most  eligible, 
but  during  gales  the  sea  is  forced  in  between  this  island  and  Battery  Point  with 
such  a  velocity  as  to  create  a  very  heavy  swell  in  the  harbor.  Starting,  then, 
with  a  breakwater  from  Battery  Point,  I  would  suggest  that  it  be  run  in  a  south 
southeast  (S.SE,)  direction  for  a  distance  of  2,117  25  feet  to  a  point  marked  A 
on  the  Coast  Survey  chart  appended ;  thence  in  a  direction  slightly  south  of  east 
for  a  distance  of  about  850  feet  to  B ;  thence  in  a  direction  slightly  north  of 
east  for  nearly  800  feet  to  C.    This  would  be  the  most  economical  breakwater, 

fiving  the  greatest  extent  of  harbor  that  I  think  could  be  constructed  there, 
t  would  be  buUt  on  a  natural  shoal  for  its  entire  length ;  nearly  all  the  dangerous 
rocks  would  be  to  the  seaward  of  it ;  the  reef  outside  would  materially  assist  in 
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breaking  the  force  of  the  waves  before  omning  in  contact  with  the  breakwater- 
and  it  would  be  a  good  anchorage  ground,  with  plenty  of  water  inaide  for  veeaela* 
Should  the  breakwater  be  constructed  in  th^above  direction  there  are  two  rocks 
namely,  ^'Fauntleroj  Bock,"  and  one  nearly  east  of  it,  and  distant  about  150 
Yards,  which  would  require  removal,  as  thej  are  near  the  head  of  the  breakwater. 
jBoth  of  these  rocks  are  lone  and  slender,  with  deep  water  on  all  sides  of  them. 
The  expense  of  removing  them  would  be  slight  Metamorphic  sandstone  can 
be  obtained  in  any  quantity,  and  of  sufficient  sise  for  building  this  breakwater, 
by  quarrying  from  the  spur  of  a  mountain,  distant  from  Battery  Point  about 
five  miles.  This  spur  is  owned  by  a  Mr.  Gay,  who  has  consented  to  allow  the 
}Jnited  States  to  take  what  stone  they  may  need  for  the  breakwater  free  of 
charge.  A  railway  would  have  to  be  constructed  from  this  quarry  to  Battery 
Point ;  it  would  require  but  little  grading,  as  a  good  wagon  road  is  already  con- 
structed between  tue  two  points,  and  there  is  no  difficulty  about  obtaining  the 
right  of  way.  I  examined  the  country  within  five  miles  of  Crescent  City,  but 
could  find  no  stone  of  suitable  quality  any  nearer  than  that  above  mentioned. 
Whaler  island,  in  the  harbor,  contains  over  22,000  cubic  yards  of  rock,  but  the 
rock  contains  too  much  silica  and  quartz  to  be  used  for  breakwater  purposes. 
There  are  no  facilities  in  the  vicinity  of  Crescent  City  for  machinery  or  labor. 
Timber  is  found  in  abundance.  It  was  suggested  by  you  that  the  top  of  the 
breakwater  be  thirty  feet  wide,  with  an  inward  slope  of  about  forty  degrees,  and  a 
seaward  slope  of  about  twenty-five  degrees  from  the  horizontal.  This  would  re- 
quire for  the  entire  breakwater,  as  suggested,  323,664  cubic  yards  of  material ; 
the  first  section,  viz  ,  that  from  Battery  Point  to  A,  being  2,117.25  feet  in  length, 
having  an  average  depth  of  28.3  feet ;  the  other  sections^  from  A  to  C,  being 
1,637.34  feet  in  length,  having  an  average  depth  of  31.7  feet.  This  would 
place  the  top  of  the  breakwater  five  feet  above  the  highest  known  tides.  I  am 
led  to  believe,  however,  from  the  construction  of  previous  breakwaters,  (Cher- 
bourg, France,  and  our  Delaware  breakwater,)  that  a  slope  of  twenty -five  degrees 
to  the  seaward  will  hardly  suffice.  In  some  places,  on  the  outer  face,  it  should 
be  less,  in  others  greater  than  twenty-five  degrees,  depending  on  the  violence  of 
the  action  of  the  waves  on  these  points.  From  the  "  report  on  the  British  har- 
bors of  refuge,"  where  is  found  a  description  of  various  breakwaters,  includine 
the  Delaware  breakwater,  I  have  estimated  the  amount  of  material  which  would 
be  required  in  the  construction  of  the  Orescent  City  breakwater,  giving  it  a  sea- 
Irard  slope,  the  same  as  that  of  the  Delaware  breakwater,  (see  drawings  annexed,) 
and  find  that  it  would  require  409,914  cubic  yards  of  material.  Bock  can  be 
quarried  and  placed  at  &irttery  Point  at  $3  47  per  cubic  yard ;  this  would 

cost • $1,422,401  68 

Chi  the  supposition  that  it  would  require  100  men  six  years  to 
complete  the  breakwater,  woiking  six  months  in  the  yeta,  at 

t5  50  per  day,  (currency) 602,  250  00 

Construction  of  two  lighters  for  depositing  rock 8, 300  00 

Machinery  for  handling  rock 6,  500  00 

Tugs  for  movinff  lighters 40,  000  00 

Contingencies  fifteen  per  cent 98, 557  50 

Total  in  emreiicy 2. 178, 009  08 

Be^otfully  subniitted : 

W.  H.  HEDER, 

Lieutenant  &fEngineer9. 
Brevet  Lieut.  Gd.  S.  3.  Williamson, 

Major  (^Engineers. 
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Appendix  T. 

Report  of  Brevet  Brigadier  General  N.  Michler,  Major  of  Engineers,  U/iited 
States  Arm^  im  charge  of  Public  Buildings,  Grounds,  Works,  Sfc,       * 

.  Officb  of  Public  Buildings,  Grounds,  and  Workh, 

Capitol  of  the  United  States, 

Washington,  October  1,  1867. 
General:  On  tlie  16th  of  October,  1866, 1  had  the  honor  to  submit  my 
annual  report  for  the  fiscal  year  ending  on  the  30th  of  June  of  that  year.  At 
that  time  it  was  stated  that  plans  of  the  military  operations  in  front  of  Peters- 
burg and  Richmond,  including  detailed  drawings  of  forts,  redoubts,  batteries, 
and  mines,  and  topographical  sketches  of  the  various  battle-fields  from  the  Rap- 
idan  to  Appomattox  Court  House,  together  with  a  large  number  of  maps  of  the 
country  exhibiting  the  lines  of  march  of  the  contending  armies,  were  in  course 
of  construction.  The  surveya  cover  an  area  of  nearly  fifteen  hundred  square 
miles.  The  followinff  brief  recapitulation  will  show  the  number  of  sheets,  their 
different  scales,  and  the  several  sections  into  which  the  whole  field,  of  operations 
is  subdivided : 

I.  The  general  maps,  two  inches  to  the  mile,  represent  the  country  between 
Cold  Harbor  and  Appomattox  Court  House,  comprising  thirteen  sheets. 

II.  The  detailed  maps  are  on  a  scale  of  eight  inches  to  the  mile,  twenty-nine 
in  number ;  eight  illustrating  the  intrenched  positions  in  front  of  Petersburg,  and 
the  remainder  the  lines  of  works  around  Richmond  and  <along  the  James  river 
above  its  junction  with  the  Appomattox. 

III.  Ten  sheets,  scale  of  four  inches  to  the  mile,  exhibit  the  most  important 
battle-fields,  comprising  the  Wilderness,  Spottsylvania  Court  House,  Tolopoto- 
nay,  Cold  Harbor,  Five  Forks,  Jetersville,  Sailot's  Creek,  Farmville  and  Appo- 
mattox Court  House. 

IV.  Thirteen  sheets,  one  inch  to  the  mile,  show  the  original  maps  issued  at 
the  commencement  of  the  campaign  of  1864. 

V.  Three  sheets  of  sections  of  the  last  mentioned  issue,  ^rrected  and  distii- 
buted  on  the  march. 

VI.  The  index  sheet,  scale  77^5^*  is  a  general  map  of  the  country  lying  east 
of  the  Alleghany  mountains,  and  cxiending  from  the  battle-field  of  Gettysburg 
on  the  north,  to  the  South  Side  Railroad  of  Virginia,  on  the  south. 

VII.  One  hundred  and  eleven  drawings  of  forts,  redoubts,batterie8  and  mines, 
the  scale  of  the  respective  plans  being  forty  feet  to  one  inch.  The  entire  port- 
folio numbers  one  hundred  and  eighty  sheets  of  antiquarian,  embracing  not  only 
all  the  operations  during  the  war  of  the  army  of  the  Potomac,  but  also  of  the 
army  of  the  James  and  of  the  several  detached  commands  engaged  in  Virginia. 

At  this  date  the  maps  are  entirely  completed,  with  but  two  or  three  excep- 
tions, the  survevs  having  been  made  with  great  accuracy  and  the  topographi- 
cal features  of  tne  country  delineated  on  them  with  great  care. 

Whilst  engaged  in  superintending  the  construction  of  these  military  maps,  I 
was,  in  addition  to  that  duty,  detailed  to  carry  out  the  directions  of  the  Com- 
mittee on  Public  Buildings  and  Grounds  of  tbe  Senate  of  the  United  States  rela- 
tive to  the  selection  of  a  suitable  site  for  a  public  park  and  presidential  mansion. 

The  views  of  the  committee  were  imparted  by  its  chairman,  Hon.  B.  Gratz 
Brown^  in  several  communications,  of  the  24th  and  26th  of  July,  addressed  to 
the  honorable  Secretary  of  War ;  he  therein  requested  that  an  engineer  officer  be 
placed  in  charge  of  the  preliminary  surveys  of  certain  tracts  of  land  adjoining 
or  near  the  city  of  Washington,  the  preparation  of  the  necessary  maps  and  re- 
ports for  the  purpose  above  named,  which,  in  the  languid  of  the  Senate  reso- 
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lution  of  tbe  18tli  of  the  same  month,  "shall  combine  convenience  of  access  and 
healtbfulness,  good  water  and  capability  of  adornment;''  in  addition  to  this  to 
ascertain,  if  practicable,  the  price  of  said  lan^.  After  a  carefnl  examination  of 
tl^  many  beautiful  localities  to  be  found  in  the  vicinity  of  the  capital,  and  hav- 
ing caused  an  accurate  and  detailed  survey  of  its  environs  to  be  made,  I  had  the 
honor  to  address  a  communication,  dated  January  29,  1867,  to  the  chairman 
of  tbe  committee,  submitting  for  his  consideration  the  result  of  my  investiga- 
tioDS.  In  connection  with  that  report  two  preliminary  maps  were  presented, 
showing,  more  plainly  than  words  can  express,  the  required  information  and  the 
respective  advantages  of  the  different  sections  surveyed.  A  copy  of  my  report 
is  herewith  appended,  (Senate  miscellaneous  document  No.  21,  second  session, 
thirty-ninth  Congress,)  together  with  reduced  photograph  copies  of  the  now 
complete  topographical  sketches  accompanying  it.  It  will  not  be  necespary  to 
accumulate  words,  after  so  much  has  been  written  and  so  ably  spoken  in  advo- 
cating an  improvement  so  essential  to  the  comfort  and  pleasure  of  every  enlight- 
ened community.*  The  attentive  perusal  of  the  very  comprehensive  remarks 
and  beautifully  expressed  sentiments  delivered  by  the  honorable  chairman  of 
the  Committee  on  Fublic  Buildings  and  Grounds  in  th^  Senate  of  the  United 
States,  on  the  20th  of  February  of  this  year,  concerning  the  bill  for  the  estab- 
lishment and  maintenance  of  a  grand  national  park  in  the  District  of  Columbia, 
at  the  expense  of  the  United  States  government,  will  convince  the  most  preju- 
diced judgment  It  will  not  fail  to  urge  the  earliest  action  of  Congress  in  carry- 
ing out  the  hopes  expressed  by  the  honorable  senator,  already  almost  unanimously 
concurred  in  by  the  Senate,  as  well  as  the  earnest  wishes  of  those  most  inter- 
ested in  the  adornment  of  the  capital  of  a  great  nation,  that  no  unnecessary 
delay  may  occur  in  passing  the  needful  laws  for  accomplishing  such  a  ^nd  and 
beautiful  undertaking.  A  copy  of  Mr.  Brown's  speech,  together  wim  the  bill 
reported  from  the  Senate  committee  to  establish  a  public  park  in  the  vicinity  of 
Washington  city,  are  herewith  appended ;  the  bill  passed  the  Senate,  but  was  laid 
on  the  table  of  the  House  of  Representatives  during  the  last  hours  of  the  session. 
By  the  second  section  of  an  act  of  Congress  approved  March  2,  1867,  "the 
duties  heretofore  imposed  by  law  upon  the  Commissioner  of  Public  Buildings 
are  devolved  upon  the  Engineer  Bureau,  as  well  as  the  Superintendent  of  the 
Washington  Aqueduct,  and  all  the  public  works  and  improvements  of  the  United 
States  in  the  District  of  Columbia  not  otherwise  proviaed  by  law."  I  had  the 
honor,  by  engineer  department  orders  dated  March  13,  1867,  to  be  assigned  to 
execute  the  duties  above  stated,  and  at  once  to  enter  upon  their  performance. 
Immediately  upon  the  receipt  of  these  instructions,  I  called  upon  the  Secretary 
of  the  Interior  and  the  late  Commissioner  of  Public  Buildings,  and  received  from 
them  all  the  books,  records,  archives,  and  papers  pertaining  to  the  office  of  Com- 
missioner of  Public  Buildings,  and  to  the  public  works  referred  to  in  the  act 
cited,  and  at  once  proceeded  to  the  discharge  of  the  duties  appertaining  to  each 
of  them.  These  are  of  such  a  diversified  character  that  this  report  will  only 
refer  to  the  most  important  ones,  and  these  in  most  general  terms.  I  shall  first 
consider  such  works  in  course  of  construction  or  undergoing  repairs  which  are 
already  authorized  by  different  acts  of  Congress,  and  will  then  suggest  some 
additional  improvements  in  connection  with  the  growth  of  the  city  as  appear  to  be 
eminently  necessary  and  ornamental.  The  different  bridges  across  the  Potomac 
and  the  Anacostia,  or  Eastern  Branch,  have  either  been  rebuilt  or  placed  in  as 
^ood  repair  as  the  limited  amount  of  the  appropriations  would  admit.  The  one 
familiarly  known  as  the  Long  bridge  is,  by  actual  measurement,  four  thousand 
six  hundred  and  sixty-one  feet.  The  sections  are  differently  constructed,  and 
of  the  following  lengths  : 

First,  built  on  piles 1,  960  feet 

Second,  draw  (north  side) 134  feet. 
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Third,  grayel  road  on  causeway 1, 967  feet. 

Fonrth,  draw  (south  side) 148  feet. 

Fifths  brace  and  frame  work,  supported  bj  cribs 453  feet. 

Total 4, 661  feet 

It  will  be  remembered  that  in  consequence  of  the  heavy  masses  of  ice  which 
lay  against  and  crushed  the  bridge  at  different  points,  it  had  been  rendered 
impassable  for  some  months.  The  appropriation  of  fifteen  thousand  dollars 
enabled  me  to  place  it  in  such  repair  as  to  allow  travel  across  it  to  be  re- 
sumed. Much  more  work  is  still  required  to  make  it  stand  until  a  more  sub- 
stantial, suitable,  and  architectural  structure  be  built  to  span  this  magnificent 
river.  I  have  been  ordered  to  prepare  a  special  report  to  the  bureau  in  regard 
to  the  improvements  of  the  channel  of  the  river,  and  surveys  are  now  progress- 
ing to  show  what  changes  have  recently  taken  place  ;  the  bridge  question  is  so 
intimately  associated  with  this  subject,  that  it  will  necessarily  form  a  part  of  the 
discussion.  The  first  section  of  the  bridge  is  in  very  good  condition,  having 
been  recently  placed  so ;  the  second  (north  draw)  will  have  to  be  rebuilt,  as  the 
timbers  are  decaying,  and  a  more  solid  support  most  be  substituted  for  the  present 
pile  one ;  the  third  is  in  good  repair — the  brick  side- walls  are  damaged  in  many 
places,  and  require  attention  both  for  safety  and  appearance ;  the  foorth  (south 
draw)  is  in  eood  working  order;  the  fifth  requires  so  many  repairs  as  to  almost 
necessitate  the  entire  rebuilding  of  that  portion.  Although  in  much  better  con- 
dition, it  is  said,  than  for  many  jears  past,  still  it  is  doubtful  if  it  can  stand  against 
the  ice  and  freshets  of  another  winter.  An  early  appropriation,  an  estimate  of 
which  is  respectfully  submitted,  is  earnestly  urged,  as  the  work  should  be  com- 
menced without  unnecessary  delay. 

The  bridge  over  the  Potomac,  near  the  Little  Falls,  is  in  a  most  dilapidated 
condition.  Having  been  greatly  used  during  the  war,  with  little  or  no  care 
taken  to  keep  it  in  good  preservation,  it  is  now  in  danger  of  giving  way  ;  the 
timbers  of  most  of  the  spans,  especially  the  three  nearest  the  Virginia  shore,  are 
much  worn  and  decayed.  The  oridge  should  have  been  covered  to  protect  the 
wood,  and  the  latter  whitewashed  to  keep  it  sound.  The  flooring  is  much  worn, 
and  travel  over  it  has  become  dangerous ;  only  by  the  most  careful  attention 
on  the  part  of  the  watchman  can  accidents  be  avoided.  It  would  probably  be 
economy  to  take  the  bridge  down  and  rebuild  it.  An  estimate  of  the  cost  of 
repairing  has  been  carefully  prepared  and  submitted. 

The  lower  or  navy-yard  bridge  and  the  upper  or  Benning's  bridge,  over  the 
Anacostia  or  Eastern  Branch,  are  now  both  in.  good  condition  ;  the  former  has 
been  recently  renovated,  and  the  latter  substantially  rebuilt  Neither  of  them 
for  many  years  will  require  any  extensive  repairs  ;  the  flooring  alone  will  have 
to  be  replaced  from  time  to  time.  The  large  amount  of  the  various  commodities 
for  market  which  paas  over  each  of  the  several  bridges  enumerated,  and  the  neces- 
sity for  which  so  materially  interests  the  largely  increasing  population  of  the  city, 
will  surely  recommend  favorable  action  upon  the  appropriations  for  their  prompt 
and  speedy  improvements.  Major  T.  Luhey,  one  of  my  assistants,  has  had  the 
immediate  supervision  of  these  works  ;  he  has  always  given  prompt  attention 
and  general  satisfaction  in  carrying  out  my  instructions. 

The  fence  around  the  botanical  garden  has  been  advanced  as  far  as  the 
appropriation  will  admit;  about  eleven  hundred  and  thirty  feet  are  finished. 
The  upper  part  is  of  iron,  and  the  lower  of  brick ;  the  latter  rests  upon  a  stone 
foundation,  and  is  covered  with  a  fine  North  river  flag  coping.  Two  additional 
faces  of  the  grounds  have  still  to  be  enclosed  with  a  similar  fence.  The  pave- 
ment on  the  north  front  (the  south  side  of  Pennsylvania  avenue)  should  be  re- 
graded  and  repaved,  as  it  is  now  much  below  the  grade  of  the  avenue.  A  pave- 
ment should  also  be  laid  on  Maryland  avenue,  along  the  south  front.    These 
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improvements,  which  should  he  of  flagging,  will  greatly  add  to  the  general 
appearance  of  the  grounds.  A  yery  heneficial  change  is  being  effected  by  the 
constntction  of  a  culvert  through  the  garden*  which  oooyerts  the  exposed  bed 
of  the  lower  portion  of  Tiber  creek  into  an  extensive  sewer.  This  work  will 
not  only  remove  a  disagreeable  feature  from  the  sight  of  the  many  vi.ntors  who 
frequent  the  conservatories  of  rich  and  rare  exotics  as  well  as  native  plants 
there  collected  and  arranged,  (under  the  special  care  of  Mr.  W.  R.  SmiUi,  for 
many  years  tbe  superintendent  of  the  botanical  garden.)  but  will  also  aid  ia 
improving  the  sanitary  condition  of  a  section  so  nearly  contiguous  to  the  grounds 
surrounding  the  very  Capitol  of  the  nation.  It  would  be  well  if  the  same  sys- 
tem could  be  adopted  in  covering  from  sight  and  smell  that  pestiferous  ditch  of 
water  styled  the  '*  Washington  City  canal,"  into  which  the  Tiber  empties. 
This  canal  will  be  referred  to  in  a  subsequent  part  of  this  report.  It  is  to  be 
very  much  regretted  that  the  culvert  cannot  be  completed  this  year,  owin^  to 
the  limited  means  on  hand.  Of  the  appropriation  for  the  fiscal  year  ending 
the  30th  of  June.  1867,  over  seven  thousand  dollars  was  applied  to  other  works 
by  the  late  Commissioner  of  Public  Buildings,  and  of  that  for  the  fiscal  year 
ending  June  30,  1868,  the  whole  amount  has  been  expended,  without  finishing 
it.  An  estimate  for  enabling  me  to  do  so  is  submitted.  Owing  to  the  large 
extent  of  land  drained  bv  the  Tiber,  a  great  accumulation  of  sand,  gravel,  and 
some  very  deleterious  substances  are  washed  down  and  deposited  in  the  bed  of 
the  stream,  throughout  the  length  of  the  culvert,  and  into  the  canal.  Some 
action  should  be  taken  to  arch  over  this  stream  from  where  it  crosses  Penn- 
sylvania avenue  to  the  extreme  northern  limits  of  the  city;  the  same  rea- 
sons apply  that  have  been  given  for  covering  the  lower  portion.  In  addition, 
some  system  of  gravel  pits  and  dams,  for  collecting  the  washings  of  the  soil, 
should  be  arranged  at  different  points,  and  the  banks  protected  by  sodding  or 
masonry.  The  management  of  the  Tiber  must  be  treated  in  the  light  of  a 
main  sewer  for  a  large  and  growing  section  of  the  city,  and  all  improvements 
projected  with  that  object  in  view.  During  the  second  session  of  the  thirty- 
ninth  Congress  a  bill  was  introduced  in  the  Senate  of  the  United  States  to  arch 
Tiber  creek. 

The  pavement  of  flag  stones  laid  along  Pennsylvania  'avenue  and  Seven- 
teenth street  in  front  of  the  War  and  Navy  Departments,  forms  one  of  the  best 
and  most  needed  improvements  in  that  portion  of  the  city ;  it  has  given  most 
general  satisfaction,  and  should  be  still  further  e:ttended  along  the  street  towards 
and  around  the  south  front  of  the  President's  grounds.  Several  very  important 
renovations  have  been  attended  to  during  the  summer  at  the  Executive  Mansion, 
and  the  building  is  now  in  very  excellent  order.    The  conservatory,  a  large 

Sart  of  which  was  destroyed  by  fire  and  the  remainder  of  the  framework 
ecayed  by  the  constant  moisture  of  the  heating  apparatus,  has  been  almost 
entirely  rebuilt ;  the  wing  of  the  main  structure  reauires  to  be  thoroughly  over- 
hauled. It  is  to  be  regretted  that  a  larger  appropriation  was  not  made  in  order 
that  the  old  greenhouse  might  have  been  removed,  and  a  more  ornamental  and 
tasteful  one  erected.  Most  of  the  valuable  and  rare  plants,  which  so  pleased  and 
gratified  the  tastes  of  the  many  visitors  from  every  part  of  the  country,  were 
destroyed  by  the  fire  which  nearly  consumed  the  building ;  to  Teplace  these,  and 
to  make  important  additions  to  them,  will  require  an  expenditure  of  several 
thousand  dollars,  which  no  doubt  the  liberality  of  Congress  will  furnish.  The 
furnace  of  the  Executive  Mansion  has  been  thoroughly  examined  and  repaired, 
and  some  needed  changes  made  in  the  apparatus  for  better  regulating  the  distri- 
bution of  the  steam  for  heating.  The  roof  of  the  mansion  is  also  being  placed 
in  better  condition,  and  many  minor  matters  attended  to.  A  larger  appropria* 
tion  is  asked  for  annual  repairs  for  the  next  fiscal  year,  as  experience  has  taught 
me  that  the  present  one  is  entirely  inadequate  for  so  extensive  a  building. 
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PUBLIC  6QUABBS  AND  BB6BRyATI0NS. 

Tbe  plan  adopted  by  Geueral  Washington  for  laying  ont  the  city  of  Wash- 
ington consists  of  wide  streets  and  avenues  intersecting  each  other ;  the  former, 
Fanning  from  north  to  south,  designated  by  numbers,  and  from  east  to  west, 
called  by  letters,  cross  each  other  at  right  angles,  and  are  again  cut  diagonally 
by  avenues  bearing  the  names  of  the  different  States  of  the  Union.  In  conse- 
quence of  this  system  many  public  places  have  been  formed,  consisting  of  circles, 
triangles,  and  squares ;  iu  different  parts  of  the  city  sections  are  set  apart  as 
reservations  for  the  benefit  of  citizens  and  for  public  buildings.  Many  of  these 
have  already  been  beautified,  and  the  remainmg  ones  should  be  improved  as 
early  as  possible;  while  adding  so  much  to  the  appearance  of  the  city,  they  at 
the  same  time  largely  contribute  to  the  health,  pleasure,  and  recreation  of  its 
inhabitants.  The  grounds  immediately  about  the  jPi-esident's  house  are  in  excel- 
lent condition,  and  have  been  a  favorite  resort  for  many.  The  reservation  to 
the  south,  and  extending  to  the  canal,  generally  known  as  the  *'  White  Lot" — 
the  scene  of  so  many  games  of  ball— should  now  be  laid  out  and  included  in  the 
above.  As  the  work  on  the  Treasury  extension  is  drawing  to  a  close,  the  work- 
shops, which  have  heretofore  interfered  with  this  improvement,  can  be  removed, 
and  the  plans  of  adornment  be  extended.  One  of  the  most  charming  places  for 
recreation  is  Lafayette  sonare;  it  has  been  made  very  beautiful,  but  owing  to 
the  ground  being  so  level  there  is  defective  drainage ;  by  adopting  a  system  of 
nnder-ground  drains  leading  towards  the  southwest  angle,  and  thence  connecting 
by  a  sewer  through  the  avenue  with  that  on  Seventeenth  street,  this  objection 
can  be  remedied.  A  very  marked  change  has  taken  place  in  the  appearance  of 
Franklin  square,  bat  still  more  has  to  be  done.  During  the  fall  montns  it  is  pro-  • 
posed  to  set  out  a  large  number  of  deciduous  trees,  to  farther  ornament  the  beds ; 
a  large  number  of  evergreens  have  already  been  planted,  and  are  in  a  flourishing 
condition.  The  square  has  already  been  under-orained,  and  the  paths  have  been 
substantially  laid.  An  iron  fence  is  still  needed  to  properly  enclose  it.  The 
Circle  at  the  intersection  of  Pennsylvania  and  New  Hampshire  avenues  and 
K  street  west,  also  presents  a  most  pleasing  feature  to  the  gaze.  The  grounds 
west  of  the  Capitol  are  in  excellent  order,  and  form  one  of  the  great  points 
of  attraction  both  for  citizens  aad  strangers ;  those  to  the  east  have  been  very 
generally  resoi-ted  to,  large  crowds  collecting  from  time  to  time  to  listen  to 
the  music  of  the  band  which  weekly  performs  there.  In  all  of  these  comfort- 
able lodges  have  been  built  for  tbe  watchmen.  The  enlargement  of  the 
grounds  north  and  south  of  the  Capitol  is  being  made  under  the  immediate 
direction  of  the  architect  of  the  Capitol  extension ;  the  roadway  and  paths  on 
the  east  front  should  be  handsomely  paved.  A  recent  and  very  interesting  letter 
from  Greneral  Meigs,  now  travelling  in  Europe,  describes,  in  great  detail,  the 
style  of  pavement  in  use  for  public  squares  in  several  of  the  large  cities,  and 
should  be  adopted  in  our  own  capital ;  a  copy  of  the  letter  is  appended. 

Most  of  the  triangular  places  aJong  the  main  avenues  have  been  enclosed,  and 
some  of  them  very  prettily  ornamented  with  trees  and  shrubbery :  a  great  deal 
more  in  the  way  of  similar  improvements  should  be  attended  to  as  soon  as  prac- 
ticable, as  they  not  only  very  much  enhance  the  value  of  property,  but  afford 
for  both  rich  and  poor  the  means  of  enjoyment,  Particular  attention  is  called 
to  Lincoln  square,  which  has  been  simply  enclosed  by  a  paling  fence ;  the  beds 
and  paths  have  still  to  be  laid  out,  trees  and  shrubbery  planted,  and  other  im- 
])ortant  changes  to  be  made.  It  is  the  only  square  in  the-  eastern  part  of  die 
city,  and  it  is  due  to  the  increasing  growth  of  that  section,  that  steps  should 
be  taken  at  once  to  ornament  the  grounds.  The  vacant  places  at  the  intersec- 
tions of  Pennsylvania  avenue  with  Nojlh  and  South  Carolina,  those  where 
Georgia  and  Virginia  avenues  cross  each  other,  and  the  square  formed  by  the 
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meeting  of  Maryland  and  Massachnsetts  ayennes,  should  also  be  enclosed  and 
improved.  Tliese  are  all  east  of  the  Capitol,  a  hitherto  much  neglected  por- 
tion of  the  city  as  far  as  the  general  government  is  concerned.  Extensive* 
changes  have  taken  place  there  in  the  last  few  months;  streets  have  been  opened 
and  graded,  gutters  paved,  curbs  set,  pavements  laid,  and  many  houses  are  being 
built. 

Passing  to  that  part  of  the  city  to  the  west  of  the  Capitol  the  following  sug- 
gestions are  offered  in  regard  to  future  improvements :  The  two  triangular 
spaces  on  Vermont  avenue  between  I  and  K  streets  have  been  united  and  now 
form  one  square,  making  a  most  agreeable  alteration.  It  is  proposed  to  make 
a  corresponding  square  on  Connecticut  avenue  between  the  same  streets  as 
soon  as  the  frame  buildings  of  the  Freedman's  Bureau,  now  occupying  the 
public  space,  shall  be  removed.  Circles  i*hould  also  be  laid  out  on  Vermont 
avenue  where  it  intersects  Massachusetts  and  Bhode  Island  avenues,  and  also 
at  the  intersection  of  Massachusetts,  Connecticut  and  New  Hampshire  avenues. 
The  value  of  these  improvements  can  be  scarcely  realized.  The  reservation 
known  as  Judiciary  square  is  sadly  in  need  of  embellishment ;  it  can  only  be 
attended  to  when  the  frame  buildings  used  by  the  medical  department  of  the 
army  are  taken  down.  It  is  to  be  hoped  that  they  can  soon  be  dispensed  with. 
Several  prominent  citizens,  among  others  the  Greneral  commandins;  the  United 
States  army  and  the  mayor  of  the  city,  have  urgently  requested  that  a  new 
square  be  opened  on  New  Jersey  avenue  between  H  and  I  streets  north.  This 
is  a  yery  beautiful  and  commanding  part  of  the  city,  and  many  valuable  build- 
ings have  been  erected,  and  others  are  still  in  course  of  construction.  It  is 
earnestly  urged  upon  Congress  to  make  an  appropriation  for  purchasing  the 
^necessary  ground.  The  triapgular  space  located  at  this  point  belonged  not 
*many  years  ago  to  the  government,  but  was  sold  by  authority  of  one  of  the 
previous  Commissioners  of  Public  Buildings.  In  planning  the  city,  a  large 
reservation,  known  as  Mount  Vernon  place,  was  laid  out  at  Uie  intersections  of 
K  street  north  with  New  York  and  Massachusetts  avenues.  Most  unfortunately 
for  the  ornament  and  health  of  that  part  of  the  city,  the  original  design  has  not 
been  perfected.  Eighth  street  has  not  only  been  opened  through  it,  separating 
it  into  two  parts,  but  on  one  of  these  divisions  has  been  erected  a  most  unsightly 
building  for  a  market  house.  The  latter,  with  its  attending  annoyances,  forms 
an  intolerable  nuisance,  which  should  be  abated  at  once.  On  market  days  the 
most  offensive  matter  accumulates  in  the  adjoining  streets,  greatly  detrimen- 
tal to  the  health  of  the  residents  in  the  neighborhood.  The  refuse  vegetable 
matter  thrown  from  the  wagons  of  the  hucksters,  and  the  offal  from  the  stall  of 
the  butcher,  miugle  with  the  filth  created  by  the  many  animals  which  are 
brought  and  allowed  to  stand  around  the  place,  causing  a  most  disagreeable 
stench,  especially  in  summer,  and  thereby  engendering  sickness.  By  what 
authority  the  market  is  located  on  this  public  reservation  cannot  be  ascertained. 
It  should  be  removed,  and  arrangements  similar  to  those  in  all  our  large  cities 
be  adopted  to  supply  the  wants  of  the  community.  The  grounds  could  then  be 
improved  and  become  what  they  wore  originally  intended  to  be. 

A  nuisance  similar  to  this  has  been  created  by  the  dilapidated  and  unsightly 
buildings  on  Pennsylvania  avenue  known  as  the  **  Centre  Market."  This  too 
should  be  abated  ;  it  is  not  only  a  reflection  upon  the  good  taste  of  the  commu- 
nity that  such  an  old  and  objectionable  structure  should  meet  the  gaze  upon  the 
principal  avenue  of  the  capital,  but  it  is  a  disgrace  to  see  this  main  artery,  con- 
necting the  Capitol  with  most  of  the  public  buildings,  obstructed  by  such  a 
diversified  and  by  no  means  pleasing  collection  of  commodities  as  are  usually 
offered  for  sale  on  every  market  day.  Cannot  a  more  suitable  locality  be  found 
and  one  equally  convenient  of  access  1  And  cannot  an  ornamental  as  well  as  a 
commodious  maiket  be  erected  which  Vill  be  a  credit  to  the  city  1    Something 
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fibonld  be  done  towards  improTing  the  public  spaces  formed  bj  tbe  intavectioii 
of  Pennsjlyania  and  Lonisiana  avenues.  As  long,  however,  as  the  market 
wagons  are  allowed  to  occopj  them  it  is  useless  to  attempt  any  needed  reforms. 
If  the  corporation  does  not  take  the  necessary  steps  to  remove  the  cause  of  this 
great  nuisance  by  erectine  a  suitable  and  imposing  structure,  the  government  . 
should  resume  control  of  me  reservation  for  the  purpose  of  improvement.  It  is 
still  a  matter  of  controversy  whether  the  government  has  yielded  its  claim  to 
it,  and  whether  the  corporation  holds  it  by  any  other  title  or  authority  than  that 
of  actual  possession. 

But  to  proceed  to  the  consideration  of  another  of  the  reservations  directly 
under  my  charge  brings  me  to  the  large  section  immediately  south  of  the  canal, 
and  reaching  from  near  the  Capitol  west  to  the  banks  of  the  Potomac ;  these 
grounds  ar^  generally  denominated  "  the  mall."  The  extent  of  this  reservation 
is  greater  than  any  other  within  the  city  limits,  and  is  centrally  located  for  the 
establishment  of  a  limited  park  for  a  large  pa^t  of  the  city.  Only  one  portion 
of  it  has  been  tastefully  laid  out  in  accordance  with  the  plan  proposed  by  Mr. 
J)owning  in  1851,  and  approved  by  Mr.  Fillmore,  then  President  of  the  United 
States.  A  great  deal  of  additional  work  has  to  be  executed  before  perfecting 
the  system  adopted.  Unfortunately  the  grounds  ans  subdivided  by  sevenu 
transverse  streets  running  north  and  south  ;  formerly  there  were  but  three  of 
them — Seventh,  Twelfth,  and  Fourteeenth — but  lately,  by  direction  of  Congress, 
another,  Sixth  street,  has  been  opened.  Could  these  streets  be  made  subterra- 
nean by  tunnelling,  the  di£Perent  parts  of  the  mall  could  be  thrown  into  one,  and 
thereby  f\imish  ample  space.  As  this  is  not  practicable,  owing  to  the  level  na- 
ture of  the  ground,  another  plan  might  be  adopted.  Let  the  whole  extent  of 
the  reservation  be  laid  out  in  carriage  ways,  paths  for  equestrians,  and  walks^ 
for  pedestrians,  as  if  the  different  parts  formed  a  unit ;  gates  with  their  lodges 
could  be  placed  where  the  different  walks  would  pass  from  one  section  to  an- 
other, the  crossing  of  the  streets  between  them  being  handsomely  paved  with 
flagging.  The  keepers  of  these  gates,  selected  from  the  many  dependent  and 
worthy  soldiers  who  have  been  disabled  during  the  war  bv  loss  of  an  arm  or 
leg,  could,  by  some  mechanical  arrangement,  manoeuvre,  while  seated  in  their 
lodges,  the  gates,  opening  or  closing  them  for  the  passer  by.  The  government 
experimental  fkrm  would  have  to  be  removed  to  some  more  suitable  place 
without  the  limits  of  the  city,  and  the  various  frame  buildings,  used  by  the  army 
during  the  war  for  hospitals,  would  have  to  come  down.  The  basin  at  the 
mouth  of  the  Tiber  might  be  partially  filled,  thereby  giving  an  increased  num- 
ber of  acres,  and  suspension  bridges  could  be  built  across  the  canal,  uniting  the 
grounds  to  those  south  of  the  presidential  mansion.  By  some  such  plan  beau- 
tiful and  continuous  drives  could  be  had  between  the  latter  building  and  the 
Capitol,  free  from  all  the  dust  and  noise  and  bustle  of  the  busy  streets  of  the 
city.  The  accompanying  sketch  will  illustrate  the  ideas  which  I  have  endeav- 
ored to  convey.  It  is  to  be  hoped,  too,  in  the  event  of  such  improvements,  that 
action  be  taken  by  the  association  having  the  matter  in  charge  towards  the  com- 
pletion of  the  monument  being  raised  to  the  memory  of  Washington. 

Fountains, — In  all  the  contemplated  improvements  of  the  public  grounds  of 
the  Capitol,  one  very  ornamental,  as  well  as  sanitary,  feature  should  not  be  for- 
gotten ;  the  free  introduction  of  water,  as  jets  d'eau,  fountains,  miniature  lakes, 
into  each  and  all  of  them,  will  greatly  enhance  their  charms  by  refreshing  and 
cooling  the  heated  atmosphere  of  summer,  and  by  the  preservation  in  all  their 
natural  beauty  of  the  various  shrubs  and  trees  which  adorn  them.  The  abund- 
ant supply  furnished  from  the  great  falls  of  the  Potomac  by  the  Washington 
aqueduct  will  be  a  never-failing  source  from  which  to  obtain  all  that  may  be 
needed  for  such  purposes.  Groups  of  statuary  should  be  artistically  arranged 
throughout  the  grounds  as  another  evidence  of  enlightened  taste.    Additional 
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propagating  hontes  shodd  be  Imilt  to  ftonitb  and  replaee  the  vadoiui  pianta 
BOMed  for  embellUiimeiit. 

The  WaahingtoB  canal  10  a  work  npoti  whieh  nmeh  has  been  written,  and 
muij  suggestions  offered  in  reference  to  its  permanent  improyeoient  All  admit 
tbat  in  its  present  condition  it  is  a  great  nqisanee,  extoemely  disgnsting  to  the 
aenses  of  both  sight  and  smell.  It  is  nothing  more  thaa  an  open  sewer,  eoii- 
Btantlj  generating  noxions  gases,  which  are  most  deleterious  to  those  not  only 
residing  immediately  along  its  banks,  bat  to  the  inhabitants  of  the  entire  city. 
Many  plans  have  been  proposed  for  cleaning  it,  the  most  impraeticable  and  ex- 
pensive having  generally  been  adopted.  An  inspection  will  show  how  signally 
Uie  last  project — executed  at  an  expense  to  Uie  city  of  some  sixty  thousand 
dollars — has  iailed  in  accomplishing  the  moch-needed  reform.  It  is  the  main 
artery  of  the  sewerage  of  the  largest  part  of  the  city,  it  being  the  receptacle  not 
oaly  of  the  excrement  and  sediment  of  the  sewers,  but  also  of  the  surface  dnun- 
age.  In  addition  to  this  an  iomieDse  quantity  of  material  is  washed  into  it  at 
every  heavy  rain  by  the  Tiber.  No  one  can  appreciate  the  Isige  amount  of 
deposits  thus  formed  unless  by  actual  examination.  After  carefully  examining 
the  subject,  the  followioff  cenclusions  have  been  arrived  at  as  the  most  feasible : 

In  the  first  place,  Uie  course  of  the  eaoal  should  be  altered  at  certain 
pointSi  so  as  to  remove  all  sharp  angles,  and  its  bed  be  excavated  by  dredg* 
ing  to  such  a  depth  as  to  iHring  the  sole  at  least  below  the  line  of  low  tid^ 
of  the  river.  A  portiim  of  the  widt^  of  the  canal  along  the  north  side  shoidd 
be  then  enclosed  by  a  sabstantial  wall,  and  arched  over,  converting  it  into  a 
regnhir  sewer.  The  river  at  high  tide  would,  to  a  certain  extent,  aid  in  cleaning 
it ;  bnt  a  more  efficient  way  would  be  to  make  firee  use  of  the  aqueduct  water 
for  thoroughly  flushing  it  at  A^quent  and  regular  periods.  The  remaining  sec- 
tion of  the  canal  should  be  kept  constantly  dredged  after  the  first  labor  of  deep* 
emng  it  is  executed ;  but  very  little  additional  woik  will  be  annually  required. 
It  could  then  be  used  for  the  ordinary  purposes  of  trade,  and  also  become  aa 
ornament  to  the  city,  instead  of  remaining  the  filthy  water-course  that  it  now  is. 
As  the  sewers  of  all  the  public  buildings  empty  into  it,  a  proportional  part  of 
the  expense  of  placing  it  in  order  should  be  borne  by  the  government,  and  an- 
nual appropriations  be  made  to  keep  it  open  and  clean.  A  general  system  of 
sewerage  should  be  adopted.  In  all  other  cities  this  subject  commands  more 
attention  than  any  other.  Whether  the  government,  the  corporation,  or  private 
enterprise  undertake  the  work,  it  is  absc^utely  necessary  that  it  should  be  per* 
formed  at  once,  and  in  the  most  thorough  manner.  An  improvement,  such  as 
is  now  contemplated,  will  not  only  benefit  the  health  of  the  city,  but  increase 
the  value  of  property  along  it.  Instead  of  the  present  unsightly  structures  and 
heaps  of  rubbish  and  dirt,  magnificent  mansions  would  spring  up,  embellished 
by  beautiful  gardens*  What  a  great  advantage  it  would  be  to  the  mall,  the 
approaches  to  which  are  over  the  canal,  the  latter  extending  along  iXB  whole 
length  on  the  north. 

Being  a  member  of  a  board  of  engineers  instructed  to  examine  an  improved 
ship-lock,  recently  patented,  in  relation  to  '*  its  adaptation  to  aiding  in  the  con- 
struction of  a  ship-canal  through  the  city  of  Washington/'  the  sulject  of  certain 
improvements  in  the  present  canal  will  probably  be  discussed  at  considerable 
lengtli. 

In  addition  to  the  public  grounds,  the  officer  in  charge  has  the  care  and  im- 
provement of  all  the  avenues,  twenty-one  in  number,  and  certain  of  the  streets 
passing  through  or  adjoining  them.  Many  of  these  have  been  opened,  and  it  is 
respectfully  recommended  that  authority  be  given  to  improve  the  remaining 
ones.  They  form  the  direct  line  of  communication  between  different  sections  of 
the  city,  and  between  many  of  the  public  buildings  and  grounds.  In  justice  to 
property  holders  along  them,  and  for  the  public  convenience,  the  grades  should 
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1)6  establifelied  as  soon  M  pnietieable»  d»t  6aeh  toay  biow  tb^  eondttion  of  hit 
property  before  planning  any  new  hnproYementa ;  tbereadwajB  shoidd  be  placed 
in  good  travelfing  condition*  M aisacbusetts.  New  Hampebire,  Oonnectient,  New 
Jersey,  Vermont,  Delaware,  New  York,  and  Maryland  aveniiea  sbooM  begmded, 
Bnt  two  appropriations  were  made  daring  the  second  session  of  die  thirty*^nmtb 
Conmse  for  tbis  purpose.  Tbat  **  for  grading  and  repairinr.  Yik^nia  avenue'* 
has  been  applied  to  tne  repairs  lyinr  between  Sixth  ana  Ninu  streets  east.  By 
an  arrangement  made  with  Gknend  0. 0.  Howard,  Gomonssioner  of  the  Bareau  cnf 
Freedmen,  the  woiic  has  been  extended ;  the  grading  and  grayelling  has  been 
completed  to  Tenth  street,  and  the  grading  as  &r  as  Twelfth  street.  Part  of 
the  following  square  has  also  been  graded,  the  necessary  exoavation  famishing 
a  very  superior  gravel  to  fbrm  the  superstructure  of  other  portions  of  the  avenue. 
When  the  appropriation  was  neariy  exhausted  General  Howard  offered  to  furnish 
a  certain  amount  to  enable  me  to  employ  laborers  to  eontinue  the  work,  payioc 
the  men  out  of  fhnds  donated  for  the  support  and  relief  of  indigent  freedmen,  and 
intrusted  to  htm  for  distribution ;  the  balance  of  anpiopriation  remaining  on  hand 
was  then  applied  to  the  hire  of  carts.  This  work  has  been  most  substantially 
done,  and  very  creditably  to  Oaptain  T.  A.  Stone,  who  has  had  the  immediate 
superintendence  of  it.  The  advantage  of  opening  and  improving  this  avenue  is 
already  experienced ;  a  large  amount  of  the  travel  crossing  the  lower  bridge^ 
over  the  Eastern  Branch,  is  now  diverted  from  Pennsylvania  avenue,  east  of  the 
Capitol,  finding  <xther  ways  of  approach  to  the  markets  of  the  city.  Forming 
witn  Massachusetts  and  Pennsylvania  avennes  parallel  roads  throughout  its 
entire  extent,  between  the  Eastern  Branch  and  (Georgetown,  the  improvements 
should  be  continued,  and  an  estimate  has  been  submitted  for  that  purpose. 

The  oldest  and  greatest  thoroughfare  from  one  limit  of  the  Capitol  to  the  op- 
posite one,  connecting  the  most  important  public  buildings  and  grounds,  is 
Fennsyl vania  avenue ;  a  glance  at  the  map  shows  that  it  is  the  most  central.  la 
consideration  of  the  great  importance  of  this  avenue,  the  relative  position  it 
bears  to  all  the  avennes  and  streets,  whioh  either  diveige  from  it  in  every  di* 
rection  or  intersect  it  along  its  entire  length,  some  most  marked  improvements 
should  be  inaugurated  to  render  it  as  great  and  beautiful  in  appearance  as  it  has 
proved  to  be  necessary  and  accessible.  The  very  limited  appro{Hriation  has  en^ 
abled  me  to  make  only  such  repairs  as  were  most  needed ;  some  sections  had 
become  almost  impassable,  either  horn  the  efieets  of  the  weather,  or  from  having 
been  cut  up  by  the  immense  amount  of  travel  over  them,  or  from  both  causes  com* 
bined.  It  is  now  only  in  tolerable  order,  although  it  is  said  to  be  in  much  better 
condition  than  for  many  years  past.  The  seat  of  government  of  a  nation  should 
be  able  to  boast  of  at  least  one  magnificent  avenue ;  that  part  extending  from 
Rock  creek,  its  boundary  on  the  west,  to  that  splendid  pile  of  architecture,  the 
Capitol,  should  receive  the  advantages  of  tho  most  improved  road-wav.  There 
is  scarcely  a  street  or  avenue  in  the  city  over  which  one  can  drive  with  ease  and 
comfort ;  it  is  only  lately  that  the  Belgian  jpavemeift  has  been  laid  to  any  ex- 
tent, and  the  agreeable  contrast  experienced  between  it  and  that  of  old-fashioned 
cobble-stone  cannot  be  but  appreciated  by  all.  The  numerous  deep  gutters, 
which  cross  the  streets  of  Washington  in  every  blodk,  cause  constant  wear 
and  tear  to  both  horse  and  vehicle  ;  it  is  to  be  hoped  that  at  no  very  distant  day 
the  drainage  of  the  entire  oiQr  will  be  underground,  and  that  a  more  even  sur^ 
face  for  dnving  may  be  obtained.  The  streets  of  a  city  are  pnblic  property ,  in 
which  all  citizens  are  more  or  less  interested,  and  in  pmnt  of  necessity  no  other 
public  work  can  equal  them  ;  why,  then,  is  not  more  attention  paid  to  paving 
and  ornamenting  them  ?  "  The  paving  of  streets  is  of  early  date,  and  is  in  fact 
necessary  to  any  considerable  degree  of  civilisation  and  traffic.  The  Romans 
paved  their  streets  in  the  sameelaborate  and  solid  maaner  in  which  they  paved  their 
highways."    Portions  of  the  ancient  pavebent  of  the  streets  of  that  city  are  in  use 
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at  the  present  day,  and  that  of  Pompeii  renwinfl  enture.  In  one  of  the  pamphleti 
on  the  subject  of  pavements  it  is  well  remarked  that,  '*  considering  the  present 
development  of  the  artp  and  sciences,  there  is  no  reason  why  the  city  streets 
should  not  be  as  agreeable  for  walking  and  pleasure  riding  as  the  roads  in  the  Cen- 
tral  Park ;  and,  at  the  same  time,  be  so  substantially  paved  as  to  meet  all  other 
requirements."  In  consideration  of  all  these  facts,  and  the  great  importance  of 
having  at  least  one  good  pavement  traversing  the  city,  the  recommendation,  s 
made  that  the  present  cobble-stone  pavement  be  removed,  and  that  Pennsylva- 
nia avenue,  west  of  the  Capitol,  be  relaid  with  either  one  or  the  other  or  the 
improved  pavements  now  coming  into  general  use.  If  stone  is  to  be  used,  the 
Belgian  pavement  possesses  the  greatest  advantage ;  but  should  one  of'  wood 
be  preferred,  which  is  delightful,  easy  and  not  noisy,  either  the  Nicholson, 
Beam,  Fayette,  or  Stafford  will  prove  to  be  as  near  perfection  as  it  b  possible 
to  construct  them.    Then  again  tne  Asphaltum,  the  Concrete,  and  other  similar 

eavements  have  their  advantages  in  certain  climates.  Each  one  of  those  named 
as  its  advocates,  and  their  relative  merits,  in  both  a  practical  and  economical 
view,  should  be  severely  tested  by  competitive  comparisons,  made  under  the 
same  knd  equal  trials,  both  as  regards  climate  and  use.  Pamphlets  have  been 
printed  describing  the  benefits  of  each,  and  all  can  find  an  opportunity  of  testing 
them  by  actual  experience.  It  is  unnecessary  to  describe  them  in  this  report. 
The  len^  of  that  part  of  the  avenue  which  it  is  proposed  to  improve  is  over 
two  and  a  half  miles,  and  averaging  in  superficial  measurement  about  one 
hundred  and  ninety-six  thouAand  square  yards.  The  cobble-stone  pavement 
to  be  removed  can  be  used  on  other  and  less  frequented  avenues. 

Although  the  nation  at  large  is  deeply  interested  in  the  general  improvement 
of  the  metropolis  of  the  republic,  and  especially  in  the  accomplishment  of  such 
a  great  and  much  needed  work,  still  the  property-holders  along  the  avenue,  as 
well  as  the  citizens  generally,  are  mostly  benefited  by  it;,  the  expense  of  con- 
structing an  improved  pavement  might,  therefore,  be  equitably  proportioned  be- 
tween the  municipal  and  general  government.     In  addition  to  laying  a  good  car- 
riage way,  other  advantageous  changes  might  be  introduced  for  the  beautifying 
of  this  avenue.    The  great  widths  of  the  avenues  and  streets  in  Washington 
o£Per  many  reasons,  both  in  an  ornamental  and  in  an  economical  consideration  of 
the  matter,  for  imitating  the  taste  and  utility  displayed  in  some  of  the  larger 
cities  of  Europe.     The  "  Unter-der-Linden,"  as  described  in  the  letter  from 
General  Meigs,  previously  r^erred  to,  **  is  a  street  of  great  celebrity  in  Berlin,  and 
the  people  are  still  praising  the  electors  who  laid  it  out  two  hundred  years  ago. 
It  is  the  principal  street  of  a  city  of  six  hundred  thousand  inhabitants ;  upon 
it  are  the  royal  palaces,  those  of  most  of  the  princes,  the  principal  shops  and 
hotels.     It  has  a  wide  gravel  walk  in  the  centre,  four  rows  of  trees  which  give 
shade,  wide  sidewalks  next  the  houses,  and  yet  it  is  never  encumbered.    The 
central  walk  is  sometimes  filled  in  the  evening  by  citizens  and  strangers  enioy- 
ing  the  long  summer  twilight  of  this  northern  latitude,  in  which  darkness  aoes 
not  come  on  until  10  p.  m.''    The  general  gives  a  sketch  of  it,  and  hopes  that  Penn- 
sylvania avenue  may  yet  be  arranged  like  it.    The  following  are  the  dimensions 
of  the  different  parts  into  which  it  is  divided :  First,  foot-path,  paved,  a<^'oiuing 
houses,  15  feet;  second,  carriage-way,  paved,  33  feet;  third,  line  of  stone  posts, 
3  feet ;  fourth,  row  of  trees ;  fifth,  carriage-way  and  equestrian- way,  paved,  24 
feet ;  sixth,  row  of  trees  ;  seventh,  promenade,  gravelled,  60  feet ;  eighth,  row  of 
trees  ;  ninth,  ride,  gravelled,  24  feet ;  tenth,  row  of  trees  ;  eleventh,  line  of  stone 
posts,  3  feet;  twelfth,  carriage- way,  paved,  33  feet:  thirteenth, foot-path,  paved, 
15  feet.     These  measurements  give  the  width  of  the  Unter-der-Linden  at  two 
hundred  feet;  Pennsylvania  avenue  is  one  hundred  and  sixty.    The  trees  are 
not  very  large,  having  perished  in  the  occupation  of  the  city  by  hostile  armies, 
and  repeatedly  renewed.     If  the  thirty-three  feet  carriage-way  happens  to  be 
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full  or  obstructed,  carriages  take  the  twenty-four  feet  lines  between  the  trees  ;  but 
these  twenty-four  feet  lines  are  ordinarily  used  only  by  equestrians  and  by  par- 
ties who  drag  their  wagons  assisted  by  their  dogs.  One  of  them,  that  on  the 
north  side  ot  the  promenade,  is  p^ravelled,  to  be  used  as  a  summer  road.  This 
street  is  the  resort  for  business  and  recreation  of  all  Berlin,  and  of  all  strangers. 

Is  it  not  possible,  in  view  of  any  contemplated  improvement  of  Pennsylvania 
avenue,  to  adopt  some  of  the  plans  proposed  for  ornamenting  this  prominent 
thoroughfare,  and  relieving  it  from  its  present  unfinished  appearance  ?  Besides 
the  improvements  already  suggested,  there  is  another  which  should  receive 
prompt  action.  From  an  examination  which  was  made  by  my  direction,  Mr. 
Theo.  B.  Samo,  engineer  of  the  Washington  aqueduct,  reports  that  "between 
First  street  west  and  Fifteenth  street  west,  on  Pennsylvania  avenue,  there  are 
fifteen  fire-plugs;  thirteen  are  similar  in  construction  to  those  known  as  'New 
York  plugs; '  each  one  is  connected  with  a  pipe,  designated  as  the  *  four-inch  * 
or  *  spring-pipe.'  The  other  two  are  Philadelphia  plugs,  and  are  connected 
with  the  twelve-inch  government  mains."  "  The  four-inch  pipe  is  an  old  pipe 
nearly  worn  out,  and  is  connected  with  the  twelve-inch  main  only  at  Third 
street  west  and  Thirteen-and-a-half  street  we#t.  Not  more  than  two  plugs  can 
be  supplied  by  it  at  once,  owing  to  its  small  diameter  and  the  distance  between 
its  connections."  It  is  respeclfully  suggested  that  the  New  York  plugs,  which 
are  too  small  and  have  been  constantly  out  of  repair,  should  be  replaced  by 
those  of  more  improved  make  and  facilities;  a  new  six-inch  pipe  should  be  laid 
in  the  place  of  the  four-inch,  and  more  frequent  connections  made  with  the 
twelve-inch  main,  in  order  that  a  sufficiency  of  water  may  be  had  in  case  of 
fires.  At  present,  the  steam  engines-  have  to  obtain  their  supply  from  other 
streets.  The  cost  of  replacing  th^old  plugs  is  comparatively  small,  considering 
the  great  amount  of  interest  at  stake,  and  an  estimate  is  herewith  submitted. 

The  relation  of  the  general  government  to  the  city  of  Washington  is  very 
ably  set  forth  in  two  very  interesting  pamphlets,  the  one  addressed  by  the 
mayor  of  the  city,  in  November,  1865,  to  the  Hon.  James  Harlan,  then  Secre- 
tary of  the  Interior,  and  the  other  is  a  copy  of  the  remarks  which  originally 
appeared  in  the  editorial  columns  of  the  Union.  The  fifteenth  section  of  an  act 
of  Congress  approved  the  15th  day  of  May,  1820,  "incorporating  the  inhabit- 
ants of  the  city  of  Washington,"  and  the  third  section  of  an  act  approved 
May  5,  1864,  amending  the  previous  one,  directs  that  **in  all  cases  in  which  the 
streets,  avenues,  or  alleys  of  the  said  city  pa^s  through  or  by  any  property  of 
the  United  States,  the  Commissioner  of  Public  Buildings  shall  pay  to  tlie  duly 
authorized  officer  of  the  corporation  the  just  proportion  of  the  expense  incurred 
in  improving  such  avenue,  street,  or  alley  which  said  property  bears  to  the 
whole  cost  thereof,  to  be  ascertained  in  the  samo  manner  as  the  same  is  appor- 
tioned among  the  individual  proprietors  of  the  propeity  improved  thereby." 
Under  the  authority  of  these  acts  a  large  sum  is  due  for  the  many  improve- 
ments which  have  been  completed,  or  are  in  course  of  construction,  by  order  of 
the  corporation;  the  late  Commissioner  of  Public  Buildings  presented  claims 
amounting  to  more  than  ninety  thousand  dollars,  for  which  an  appropriation  has 
never  been  made;  and  only  recently  the  mayor  has  officially  informed  me  of  the 
cost  of  additional  works  throughout  the  city ;  the  latter  h^ve  been  pei-sonally 
inspected  and  approved.  As  it  isS  contemplated  to  continue  these  improvements 
during  the  coming  year,  it  is  important  that  provision  be  made  in  advance  to 
have  ready  in  the  hands  of  the  officer  in  charge  sufficient  funds  to  pay  the  gov- 
ernment proportionate  part.  Unless  this  is  done,  the  advance  of  improvement 
is  obstructed,  and  great  suffering  is  sometimes  caused  by  the  inability  to  pay  the 
wages  of  the  laborer.  Instead  of  appropriating  money  for  the  immediate  care 
of  the  indigent  and  poor,  it  would  perhaps  be  better  policy  to  inaugurate  im- 
provements so  as  to  enable  them  to  obtain  work  and  gain  their  own  support 
34  w Vol.  ii 
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In  the  hands  of  honest  officers  this  phin  will  work  well;  public  works  should 
be,  in  more  senses  than  one,  public  benefactors.  Before  concluding  the  brief 
suggestions  offered  in  reference  to  the  improvement  of  the  different  avenues, 
especial  attention  is  called  to  Boundary  street,  towards  which  many  of  ihem  lead ; 
this  street  forms  a  connecting  link  between  them,  and  at  the  same  time  skirts  a 
greater  part  of  the  limits  of  the  city.  It  is  capable  of  great  embellishment ; 
by  increasing  the  width  and  planting  along  it  rows  of  shade  trees,  it  will  become 
a  most  delightful  and  much- frequented  drive. 

Many  nuisances  have  been  abated  throughout  the  city  by  authority  of  the 
acts  of  Congress  referred  to,  for  the  payment  of  which  several  public  lots  have 
been  offered  for  sale,  and  some  small  appropriations  are  desired. 

During  the  last  winter  an  net  passed  to  increase  the  supply  of  water  in  the 
Capitol  building.  For  accomplishing  this  object  in  a  proper  manner  the 
sum  appropriated  was  not  sufficient.  By  means,  however,  of  certain  funds 
at  the  disposal  of  the  architect  in  charge  of  the  extension,  and  which  are  appli- 
cable for  the  purpose,  the  work  is  progressing,  and  will  be  completed  before  the 
assembling  of  Congress.  Owing  to  the  great  quantity  of  water  daily  used  in 
the  machine-shops  of  the  navy  yard,  supplied  only  by  the  twelve-inch  main, 
many  complaints  have  been  made  of  the  great  scarcity,  during  working  hours, 
throughout  the  eastern  section  of  the  city.  This  can  be  easily  remedied  by  con- 
necting the  twenty-inch  main,  now  being  laid  in  North  B  street  for  the  benefit 
of  the  Capitol,  with  the  twelve-inch  main  on  First  street  east.  An  additional 
appropriation  is  asked  for  this  much  needed  improvement.  To  meet  the 
demands  of  the  constantly  increasing  growth  of  the  northern  part  of  the  city, 
another  main  will  soon  have  to  be  brought  into  that  section  from  the  distributing 
reservoir  near  Drover's  Rest.  In  his  las^  report  the  mayor  calls  attention  to 
the  necessity  of  introducing  an  additional  supply  of  water  to  meet  this  increased 
want. 

In  addition  to  the  duties  appertaining  to  the  office  of  the  late  Commissioner 
of  Public  BuildingB;  the  superintendence  of  the  Washington  aqueduct  also 
devolved  upon  me.  This  most  important  work  has  for  several  years  been 
under  the  general  control  of  the  Department  of  the  Interior,  Mr.  Theodore  B. 
Samo,  the  engineer  in  charge,  having  had  for  the  last  two  years  the  immediate 
direction  of  all  engineering  operations.  His  very  concise  report  for  the  year 
ending  September  30  furnishes  in  detail  the  progress  of  the  several  supple- 
mental works  in  course  of  construction,  and  also  makes  such  recommendations- 
as  are  necessary,  for  the  thorough  completion  of  the  entire  aqueduct.  It  is  very- 
gratifying  to  have  it  in  my  power  to  report  the  very  able  and  conscientious 
manner  in  which  he  has  discharged  his  duties,  and,  after  very  careful  inspect 
tions  of  the  entire  work,  to  coincide  with  him  in  the  views  entertained  in  rela- 
tion to  its  progress,  and  to  approve  of  the  estimates  submitted  for  the  completion 
of  many  important  parts  upon  which  labor  has  been  suspended  for  want  of  the 
necessary  appropriations.  Certain  tracts  of  land  are  occupied  by  the  govern- 
ment for  aqueduct  purposes,  for  which,  in  some  cases,  only  nominal  rents  are 
paid  ;  in  others  no  rents  have  been  paid  at  all,  and  claims  are  now  being  made 
by  the  owners  to  become  either  repossessed  of  their  property,  or  to  be  paid  for 
its  use.  As  the  United  States  must  retain  the  few  acres  for  the  benefit  of  this 
national  work,  it  is  earnestly  urged  that  authority  be  given  to  purchase  them. 
But  a  few  thoneand  dollars  is  needed  to  meet  all  claims  and  to  purchase  the 
laud.  The  great  importance  of  introducing  into  the  capital  an  unlimited  supply 
of  pure  and  wholesome  water  cannot  be  overestimated.  The  large  amount  of 
valuable  public  property  concentrated  in  the  city,  amounting  in  the  aggregate 
to  millions  of  dollars;  the  immense  accumulation  of  important  government 
archives,  many  of  them  stored  away  in  buildings  which  are  not  fire-proof;  the 
large  number  of  public  buildings,  will  certainly  show  the  necessity  for  the 
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Washington  aqueduct,  and  tbat  no  expense  should  be  spared  in  completing 
it.  The  water  thus  supplied  has  become  a  great  motive  power  at  the  dif- 
ferent government  works  throughout  the  city,  and  should  the  capital  of  the 
nation  become  what  every  enlightened  citizen  should  desire  to  see  it,  a  still 
larger  demand  will  be  made  for  both  useful  and  ornamental  purposes.  As 
a  member  of  a  board  of  officers  to  select  a  site  and  prepare  plans  and  estimates 
for  a  new  War  Department  building,  it  was  ascertained  that  this  department 
alone  occupied  a  great  many  buildings,  and,  with  the  exception  of  one,  all  are 
unsafe  and  not  constructed  for  protection  against  fire ;  it  will  require  a  very 
large  fire-proof  building  to  preserve  free  from  accident  its  valuable  archives. 
In  the  safety  and  preservation  of  these  almost  every  family  in  the  land  is  inter- 
ested. 

The  repairs  of  Fort  Foote,  on  the  Potomac,  which  are  progressing  under  the 
mmediate  direction  of  Mr.  S.  T.  Abert,  civil  engineer,  were  also  placed  under 
my  temporary  superintendence.  One  of  the  most  charitable  and  disinterested 
appropriations  which  the  officer  in  charge  of  public  buildings  is  called  upon  to 
4  disburse  is  that  for  the  care  of  such  transient  paupers  as  are  in  need  of 
medical  advice  and  treatment ;  a  home  is  also  furnished,  where  proper  care  and 
nursing,  and  suitable  nourishment,  can  be  given  at  all  times.  Arrangements 
have  been  made  with  Providence  Hospital  to  admit  a  limited  number  of  patients; 
although  at  times  the  quota  is  exceeded,  still  they  are  always  kindly  received 
and  the  best  of  attention  given  them.  To  know  and  to  appreciate  that  such  is 
the  case  it  needs  only  to  be  mentioned  that  the  hospital  is  under  the  efficient 
control  of  the  Sisters  of  Charity.  Before  concluding  this  already  extended  re- 
port it  is  respectfully  recommended  that  additional  cleiical  assistance  be  allowed 
in  this  office,  and  that  the  number  of  assistants  and  laborers  under  the  public 
gardener  bo  increased  ;  the  former  should  be  excellent  accountants,  and  the 
latter  men  who  thoroughly  understand  the  care  and  beautifying  of  the  public 
squares. 

As  an  inducement  to  obtain  experienced  and  reliable  persons  compensation 
commensurate  with  their  services  should  be  afforded  them  ;  the  present  pay  as 
authorized  by  law  is  not  deemed  sufficient,  and  it  is  earnestly  urged  that  an 
increase  may  be  granted.  Major  James  Nokes,  the  public  gardener,  and  his 
assistants  and  laborers,  have  faithfully  performed  the  labors  required  of  them  in 
the  care  of  the  different  squares  and  reservations,  the  appearance  of  which  will 
also  testify  to  the  skill  displayed  by  them.  The  assistants  in  the  different 
offices  connected  with  public  buildings,  grounds,  and  walks  all  deserve  great 
credit  for  the  manner  in  which  they  have  severally  performed  their  duties. 

Most  especially  to  my  general  superintendent,  Mr.  B.  F.  Burns,  much  praise 
is  due  for  the  efficient,  faithful,  ancl  competent  manner  in  which  he  has  at  all 
times  carried  out  my  instructions. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

N.  MICHLER, 
Major  of  Engineers,  Brevet  Brig.  Gen.  U,  S.  A.,  in  charge,. 

Major  General  A.  A.  Humphreys, 

Chief  of  the  Corps  of  Engineers,  U.  S.  A. 
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Appendix  T — 1. 

REPORT  IN  RELATION  TO  "PUBLIC  PARK  AND  SITE  OF  PRESIDENTIAL 
MANSION,"  APPENDED  TO  ANNUAL  REPORT  DATED  OCTOBER  1,  1867, 
OF  BREVET  BRIGADIER  GENERAL  N.  MICHLER,  IN  CHARGE  OF  PLTBUC 
BUILDINGS.  GROUNDS,  AND  WORKS,  WITH  ACCOMPANYING  SKETCHES. 

Communication  of  N.  Michler,  major  of  engineers,  to  the  chairman  of  the 
Committee  on  FuhHc  Buildings  and  Grounds,  relative  to  a  suitable  site  for  a 
public  park  and  presidential  mansion,  submitted  to  accompany  the  bill  (S* 
bi^Jfor  the  establishment  and  maintenance  of  a  public  park  in  the  District 
of  Columbia.     February  13. 

Washington  City,  January  29,  1867. 

Sir  :  lu  compliance  with  the  contents  of  your  letters  of  the  24th  and  26th  of 
July,  1866,  addressed  to  the  honorable  Secretary  of  War,  I  was  detailed  by  the 
Chief  of  Engineers,  with  the  consent  of  the  General-in-chicf,  to  carry  out  the  views 
of  the  committee  in  regard  to  the  special  duty  assigned  me.  In  the  letters  re-  * 
ferred  to  you  requested  that  an  engineer  officer  be  detailed  to  make  the  neces- 
sary preliminary  surveys  and  maps  of  certain  tracts  of  land  adjoining  or  near 
this  city,  for  the  purposes  of  a  public  park,  and  also  a  suitable  site  for  a  presi- 
dential mansion,  and  which,  in  the  language  of  the  Senate  resolution  of  the  18th 
of  the  same  month,  *'  shall  combine  convenience  of  access  and  health  fulness, 
good  water,  and  capability  of  adornment;*'  in  addition  to  this  to  ascertain,  if 
practicable,  the  price  of  said  lands. 

After  a  careful  examination  of  the  many  beautiful  localities  to  be  found  in 
the  vicinity  of  the  capital,  and  having  caused  an  accurate  and  detailed  survey 
of  its  environs  to  be  made,  I  now  have  the  honor  to  submit  for  your  considera- 
tion the  conclusions  to  which  I  have  an-ived.  In  connection  with  this  report 
two  preliminary  maps  have  been  prepared,  which  will  show  more  plainly  than 
words  can  express  the  required  information  and  the  respective  advantages  of 
the  different  scctious.  The  Senate  resolution  would  seem  to  imply  that  one 
and  the  same  tract  of  land  should  be  designated  for  a  site  for  grounds  lor  a 
presidential  mant^ion  as  well  as  for  a  public  park;  but  as  it  is  not  definitely  so 
stated,  it  has  been  judged  best  by  me  to  sepamte  the  subjects.  Should  such 
not  be  the  intention  of  your  honorable  committee  it  will  be  easy  to  combine  tlic 
two,  where  so  many  splendid  situations  present  themselves  from  which  to  make 
a  selec<:ion.  As  it  is  designed  to  build  a  home  for  the  President  to  which  he 
can  retire  from  the  active  cares  and  business  of  his  high  oflSce,  and  where  he 
can  secure  that  ease,  comfort,  and  seclusion  so  necessary  to  a  statesman,  it  would 
seem  best  to  locate  it  away  from  the  constant  turmoil  of  a  city  life,  at  such  a 
distance  where  his  privacy  cannot  easily  be  intruded  upon,  and  still  sufficiently 
accessible  for  all  practical  purposes. 

In  the  first  place  let  me  consider  the  subject  of  a  public  park.  Where  so 
much  has  been  written  on  so  interesting  a  feature  to  any  large  city  as  that  of  a 
park,  and  where  the  necessity  of  public  grounds,  either  for  the  sake  of  healthful 
recreation  and  exerci.se  for  all  classes  of  society,  or  for  the  gratification  of  their 
tastes,  whether  for  pleasure  or  curiosity,  has  become  apparent  to  every  enlight- 
ened community,  it  would  seem  to  be  unnecessary  for  me  to  dilate  further  upon 
the  matter,  to  say  nothing  of  the  natural  or  artificial  beauties  which  adorn  a 
park,  and  so  cultivate  an  appreciative  and  refined  taste  in  those  who  seek  its 
shades  for  the  purpose  of  breathing  the  free  air  of  Heaven  and  admiring  nature. 
It  certainly  is  the  most  economical  and  practical  means  of  providing  all,  old  and 
young,  rich  and  poor,  with  that  greatest  of  all  needs,  healthy  exercise  in  the 
open  country. 

To  accomplish  these  ends  there  should  be  a  spaciousness  in  the  extent  of  the 
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grounds,  not  raeivly  presenting  the  appearance  of  a  large  domain,  bat  in  reality 
possessing  many  miles  of  drives  and  rides  and  walk8,  all  independent  of  each 
other,  and  either  open  or  protected  so  as  to  be  suitable  for  *he  different  seasons. 
There  should  be  a  variety  of  scenery,  a  happy  combination  of  the  beautiful  and 
picturesque — the  smooth  plateau  and  the  gently  undulating  glade  vying  with 
the  rugjredness  of  the  rocky  ravine  and  the  fertile  valley,  the  thickly  mantled 
primeval  forest  contrasting  with  the  green  lawn,  grand  old  trees  with  flowering 
shrubs.  Wild,  bold,  rapid  streams,  coursing  their  way  along  the  entire  length 
and  breadth  of  such  a  scene  would  not  only  lend  enchantment  to  the  view,  but 
add  to  the  capabilities  of  adornment.  While  nature  lavishly  offers  a  succession 
of  falls,  cascades,  and  rapids  to  greet  the  eye,  as  the  waters  dash  through  some 
romantic  dale,  the  hand  of  art  can  be  used  to  transform  them  into  ponds  and 
lakes  as  they  gently  glide  through  the  more  peaceful  valleys,  thereby  rendering 
them  the  means  of  pleasure  and  recreation  for  boating  or  skating.  What  so 
useful  as  an  abundance  of  water,  or  so  ornamental  when  converted  into  foun- 
tains and  jets  to  cool  the  heated  atmosphere  ?  It  furnishes,  also,  opportunities 
for  the  engineer  and  artist  to  display  their  taste  in  constructing  ornamental  and 
rustic  bridges  to  span  the  stream. 

An  attempt  has  been  made  in  a  few  words  to  describe  the  purposes  and  beau- 
ties of  a  public  park.  In  no  place  has  nature  been  more  bountiful  of  her 
charms  than  in  the  vicinity  of  this  city,  and  all  can  be  found  so  near  and  ac- 
cessible; the  valley  of  the  Rock  creek  and  its  tributaries,  the  Broad  and  Piney 
branches  and  the  several  minor  rivulets,  with  the  adjoining  hills  overlooking 
these  beautiful  streams,  present  the  capital  of  the  nation  advantages  not  to  be 
lightly  disregarded  in  providing  a  park  worthy  a  great  people.  All  the  ele- 
ments which  constitute  a  public  resort  of  the  kind  can  be  found  in  this  wild  and 
romantic  tract  of  country.  With  its  charming  drives  and  walks,  its  hills  and 
dales,  its  pleasant  valleys  and  deep  ravines,  its  primeval  forests  and  cultivated 
fields,  its  running  waters,  its  rocks  clothed  with  rich  fern  and  mosse?,  its  repose 
and  tranquillity,  its  light  and  shade,  its  ever-varying  shrubbery,  its  beautiful 
and  extensive  views,  the  locality  is  already  possessed  of  all  the  features  neces- 
sary for  the  object  in  view.  There  you  can  find  nature  diversified  in  almost 
every  hue  and  form,  needing  but  the  taste  of  the  artist  and  the  skill  of  the  en- 
gineer to  enhance  its  beauty  and  usefulness  ;  gentle  praning,  and  removing  what 
may  be  distasteful,  improving  the  roads  and  paths,  and  the  construction  of  new 
ones,  and  increasing  the  already  large  growth  of  trees  and  shrubs,  deciduous 
and  evergreen,  by  adding  to  them  those  of  other  climes  and  countries.  A  list 
of  the  various  trees  and  shrubs,  and  vines  and  creepers,  to  be  found  already 
flourishing  in  the  region  described,  and  also  the  nature  of  the  soil,  will  be  ap- 
pended to  this  report.  A  glance  at  the  map  will  show  the  topographical  fea- 
tures of  the  country,  and  its  accessibility  to  both  Washington  and  Georgetown. 

The  valley  of  Rock  creek  occupies  a  central  position  to  both,  as  it  lies  between 
the  Tennallytown  r6ad  on  the  west,  one  of  the  most  prominent  thoroughfares 
leading  out  of  the  one  city,  and  the  Fourteenth  street  road  and  Seventh  street 
turnpike  on  the  east,  two  of  the  finest  communications  running  in  a  northerly 
direction  from  the  other.  From  these  main  highways  many  branches  cross  the 
valleys  or  follow  along  the  banks  of  the  stream;  these  transverse  roads  already 
form  beautiful  drives.  Rock  creek  winds  along  for  more  than  four  miles  through 
the  centre  of  the  proposed  grounds,  receiving  at  convenient  points  the  waters  of 
the  Broad  and  Piney  branches,  and  several  smaller  tributaries.  For  a  short 
distance  it  couries  through  a  narrow  but  beautiful  valley,  then  wildly  dashes 
for  a  mile  over  a  succession  of  falls  and  rapids,  with  a  descent  of  some  eighty 
feet,  the  banks  on  both  sides  being  bold,  rocky,  and  picturesque ;  then  passes 
again  through  narrow  valleys  or  between  high,  bluff  banks.  At  many  points 
the  creek  is  capable  of  being  dammed,  thus  forming  a  series  of  lakes  and  ponds 
for  useful  and  ornamental  purposes.     The  many  deep  ravines  setting  in  towards 
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it  can  furnish  romantic  walks  and  auiet  retreats  for  the  pedestrian.  The  larger 
part  of  the  ground  is  thickly  wooaed,  and  capable  of  great  adornment.  Here 
we  find  the  several  varieties  of  oak,  the  beech,  the  locust,  the  mulberrj,  the 
hickory,  the  sassafras,  the  persimmon,  the  dogwood,  the  pine,  with  a  great  many 
shrubs,  vines,  and  creepers,  growing,  climbing,  and  trailing  throughout  the  woods. 
Beautiful  vistas,  arti0tically  arranged,  can  be  cut  through  them,  exhibiting  distant 
points  of  landscape,  while  charming  promenades  can  invite  the  wanderer  to  seek 
cooling  shades.  Nature  has  been  so  rich  in  her  vegetable  creation  that  the  plan 
of  transplanting  trees  of  large  growth,  which  has  been  adopted  in  most  of  the 
modem  parks,  will  be  unnecessary.  There  are  some  few  country  seats,  such 
as  Blagden's,  Pearce's,  and  Walbridge's,  which  have  been  highly  cultivated ; 
shomld  it  be  found  desirable  to  erect  the  preeidential  mansion  within  the  en- 
closure of  the  park,  the  first  mentioned  site  possesses  many  advantages,  both 
ornamental  and  valuable.  Here  and  there  some  prominent  point  offers  command- 
ing views  of  the  surrounding  country,  where  observatories  can  be  located,  con- 
servatories built  for  exotic  plants,  and  geometrical  flower-gardens  planted.  Back 
from  the  stream  some  level  plateaus  extend,  which  can  be  appropriately  em- 
ployed for  zoological  and  botanical  gardens,  grounds  for  play  and.  parade,  and 
many  other  useful  purposes. 

The  map  shows  the  most  desirable  localities,  the  surveys  having  been  made 
in  great  detail.  The  lay  of  the  land  is  such  that  it  admits  of  thorough  drainage, 
and  the  nature  of  the  soil  offers  all  the  facilities  for  building  good  roads  ;  the 
granite  and  limestone  rocks  which  are  found  outcropping  at  different  points  will 
tonish  the  materials  for  their  superstructure.  In  fact,  every  facility  is  offered 
for  laying  out  and  constructing  a  grand  national  park. 

The  questions  now  arise  as  to  what  should  be  the  extent  of  the  proposed  work, 
and  the  probable  price  of  the  land.  As  it  should  be  one  worthy  the  capital  of 
the  nation,  and  as  the  ground  can  be  secured  at  a  reasonable  price  before  being 
occupied  by  costly  suburban  villas,  it  is  respectfully  recommended  to  the  honor- 
able committee  to  purchase  at  once  a  sufficient  number  of  acres  bordering  on  Rock 
creek  to  anticipate  the  future  growth  of  the  city  and  its  increased  population. 
With  the  view  of  retaining  as  much  of  the  picturesque  scenery  ^ong  the  stream, 
and  of  also  embracing  the  sites  of  some  few  of  the  forts  on  the  north  constructed 
for  defence  of  the  city,  which  have  become  historical,  and  from  the  parapets  of 
which  extensive  views  can  be  had,  I  have  marked  on  the  maps  such  lines  as 
may  be  satisfactorily  taken  as  approximate  bounds  of  the  park.  In  case  my 
recommendations  should  be  considered  too  extravagant,  I  have  caused  a  second 
series  of  lines  to  be  drawn  for  grounds  of  more  moderate  dimensions.  The  first 
tract  would  contain  about  two  thousand  five  hundred  and  forty  acres,  more  or 
less ;  and  the  second,  one  thousand  eight  hundred,  more  or  less.  As  there  is  so 
much  difference  of  opinion  as  to  the  price  of  the  land,  the  quality  and  improve- 
ments varying  so  much,  it  is  a  difficult  matter  to  offer  anything  more  than  an  ap- 
proximate appraisement.  As  the  right  of  eminent  domain  empowers  the  govern- 
ment to  take  property,  and  as  such  power  is  the  necessary  incident  to  sove- 
reignty, the  question  would  finally  have  to  be  settled  by  a  commission  appointed 
by  some  competent  court.  The  price  ranges  from  $50  to  $1,000  per  acre ;  a 
mean  of  $200  should  amply  cover  the  entire  cost.  It  will  be  noticed  that  the 
southern  limits,  as  drawn,  of  the  proposed  park,  do  not  approach  more  closely 
than  necessary  the  city  limits,  leaving  out  where  possible  such  sites  as  would 
greatly  enhance  the  cost.  Avenues  leading  along  Bock  creek  to  the  southern 
limits  of  the  park  should  be  opened.  According  to  the  above  figures  the  larger 
tract  would  amount  to  $508,000,  and  the  smaller  one  to  $360,000.  As  the  work 
of  constructing  a  park  >vill  consume  many  years,  no  longer  delay  than  is  abso- 
lutely necessary  should  be  consumed  in  the  preliminary  arrangements  for  the 
passage  of  the  necessary  laws  and  the  purchase  of  the  lands. 


Digitized  by  VjOOQIC 


REPORT  OF  THE  SECRETARY  OP  WAR.  535 

The  dimensions  of  the  most  celebrated  European  porks  are  as  folio wb  : 

London, — All  parks  in  and  near  London,  inclading  gardens,  squares,  and 
parade  grounds,  6,000  acres.  Hyde  Park,  380  acres ;  Regent's  Park,  372  acres ; 
Windsor  Little  Park,  300  acres ;  Kensington,  22  7  acres ;  Windsor  Great  Park, 
3,500  acres ;  Richmond  Park,  2,250  acres. 

Dublin. — Phosnix  Park,  about  2,000  acres. 

Garden  at  Versailles,  3,000  acres;  Bois  de  Boulogne,  2,158  acres;  Munich, 
Englischer  Garten,  about  500  acres;  Vienna,  Prater,  1,500  acres;  Birkenhead 
Park,  near  Liverpool,  180  acres. 

The  Central  Park  of  New  York,  the  most  important  work  of  the  kind  under- 
taken in  America,  is  over  two  and  a  half  miles  in  length  by  one-half  mile  in 
breadth,  and  contains  over  eight  hundred  and  forty  acres.  There  are  about 
nine  and  a  half  miles  of  drives,  five  and  a  half  miles  of  bridle  road,  and  some 
twenty-five  miles  of  walks.  The  annual  sum  provided  for  the  expense  of 
maintaining  it,  to  wit,  $150,000,  is  reported  to  be  insufficient.  The  number  of 
visitors  continue  to  increase  with  each  year;  in  1865,  7,593,139  persons  enfered. 
Hunting  Course  Park,  near  Philadelphia,  and  the  Druid  Park,  near  Baltimore, 
have  also  been  constructed.  The  establishment  of  parks  is  exciting  great  atten- 
tion throughout  the  land,  and  adds  vastly  to  the  enjoyment  of  the  people. 

I  would  now  call  the  attention  of  your  honorable  committee  to  the  remaining 
subject  of  this  report — the  selection  of  a  site  for  a  presidential  mansion.  In  the 
memoranda  submitted  to  the  Secretary  of  War  by  letter  of  July  26,  1866,  you 
requested  "  that  the  ground  known  as  Meridian  Hill,"  and  "  the  estat*^  of  the 
late  Washington  Berry,"  should  be  particularly  examined,  as  they  are  thought 
to  contain  all  the  requisite  advantage»  for  such  a  site ;  «  also  such  other  localities 
as  may,  in  the  judgment  of  the  engineer,"  preecnt  eligible  positions  for  such  a 
purpose.  In  compliance  with  your  wish  I  made  special  reconnaissances  and 
surveys  of  the  above-named  places,  as  well  as  some  others,  which  offer  great 
inducements,  and  will  now  discuss  each  separately. 

I.  Meridian  Hill — (Colonel  Messmore's  estate.) — This  site  is  located  due 
north  from  the  present  White  House,  on  the  first  range  of  hills  bounding  the 
limits  of  the  city  of  Washington.  It  is  of  easy  access,  several  avenues  and 
streets  leading  in  that  direction.  On  the  cast  it  adjoins  the  lands  of  Columbia 
College,  and  on  the  west  those  of  Mr.  Little.  The  number  of  acres  contained  in 
this  tract  is  one  hundred  and  twenty,  which  added  to  that  of  Mr.  Little's  thirty- 
eight  acres  gives  a  total  6f  one  hundred  and  fifty-eight.  The  latter  offered  to  sell 
to  the  government  at  about  six  cents  a  square  foot,  or  $2,613  per  acre.  On  both 
these  estates  are  eligible  building  sites ;  the  view  towards  the  south,  overlooking 
the  city  and  the  valley  of  the  Potomac,  being  particularly  fine.  At  one  time 
some  large  forest  trees  added  beauty  to  the  scene,  but  most  of  them  were  de- 
stroyed during  the  war.  There  are  no  improvements,  the  old  mansion-house 
having  been  destroyed  by  fire,  and  the  walls  are  alone  standing.  North  of  the 
site  the  land  is  nearly  level,  only  slightly  undulating.  Although  possessed  of 
considerable  advantages,  there  are  several  objections  to  this  selection,  in  con- 
nection with  the  object  in  view.  Lying  just  above  the  plateau  of  the  city,  and 
not  screened  by  any  belt  of  timber,  it  is  exposed  to  the  miasmatic  influences 
rising  from  the  marshes  of  the  Potomac.  Again,  it  is  too  near  the  city  to  afford 
any  retirement  and  repose  for  the  Chief  Magistrate.     Already  the  street  railroads 

'  approach,  and  numerous  houses  are  being  built  on  all  sides  of  this  site. 

II.  Metropolis  View — (Homestead  of  the  late  Washington  Berry.) — This 
estate  lies  northeast  of  the  Capitol,  between  the  old  Bladensburg  road  and  Lin- 
coln avenue,  the  latter  a  continuation  of  North  Capitol  street.  It  is  distant  from 
the  Capitol  about  two  and  a  half  miles,  and  from  the  White  House  about  three 
miles.  It  contains  some  three  hundred  and  fifty  acres,  valued  by  the  trustees 
at  $500  an  acre,  with  the  improvements,  including  a  very  fine  spring ;  the  whole 
is  offered  at  $200,000.    To  the  east  of  it  lies  Brentwood,  the  fine  estate  of  Mrs. 
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Feareon,  and  to  tlio  west  Glenwood  Cemetery,  and  Harewood,  the  beautiful 
grounds  of  Mr.  Corcoran.  In  front  spreads  out  Eckington,  so  mauj  years  the 
homestead  of  the  late  Mr.  Gales,  which  contains  130  acres ;  the  price  of  this  land 
is  placed  at  31,000  per  acre,  with  $25,000  additional  for  improvements.  Metrop- 
olis View  is  beautifully  situated,  having  a  high  and  commanding  positioii ;  it  is 
partially  covered  with  groves  of  fine  old  trees,  deciduous  and  evergreens,  and  pos- 
sessed of  an  abundance  of  timber.  A  fine  spring  rises  in  the  place,  and  two 
small  streams,  tributaries  of  the  Tiber,  course  through  it  In  nearly  every 
direction  the  eye  meets  with  charming  landscape  scenes,  and  it  overlooks  the 
Capitol  and  the  broad  valley  of  the  Potomac.  This  locality  possesses  many  at- 
tractions, and  is  susceptible  of  great  improvement.  It  is  easy  of  access  by 
some  of  the  finest  avenues  and  streets  kading  out  of  the  city,  and  is  at  a  very 
convenient  distance  from  the  most  prominent  public  buildings. 

Eckington  is  a  delightful  place,  out  it  is  not  sufficiently  high  to  afford  any 
extensive  views.  It  should,  however,  be  purchased  in  addition  to  the  Berry  • 
e8tate,*should  Metropolis  View  be  selected  as  the  site.  The  two  tracts  of  land 
united  would  furnish  ample  grounds  to  surround  the  mansion,  and  also  open  a 
fine  park  to  connect  with  the  city  on  the  direct  line  with  the  Capitol.  The 
sum  total  of  the  valuations  of  both  estates  amounts  to  $355,000.  In  regard  to 
the  healthfulness  of  this  locality,  the  opinions  of  those  with  whom  I  have  con- 
sulted differ  very  materially.  Some  think  that  the  miasma  carried  ijp  the  valley 
of  the  Tiber  from  the  Eastern  branch  is  very  deleterious  to  health,  while  others, 
who  have  long  inhabited  these  old  homesteads,  pronounce  them  to  be  perfectly 
salubrious. 

III.  Harewood — (.Mr.  Corcoran's  estate.).— Among  the  many  delightful  drives 
around  the  city  of  Washington  none  can  compare  with  those'  to  be  found  within 
the  enclosures  of  this  delightful  retreat.  The  grounds  are  most  artistically  ar- 
ranged, and  no  expense  has  been  spared  in  adorning  them  by  all  the  appliances 
at  the  command  of  taste  and  wealth. 

The  grounds  are  naturally  beautiful  and  undulating,  and  all  that  skill  can  ac- 
complish has  been  applied  to  render  them  most  charming  and  picturesque.  In 
addition  to  the  natural  gi'owth  of  vegetation,  many  trees  and  plants  of  other 
nations  and  climes  have  been  introduced  to  impart  their  luxuriance  to  the  scene. 
The  estate  covers  some  two  hundred  acres,  but  as  you  follow  the  gentle  windings 
of  the  drives  and  walks,  the  imagination  is  led  to  believe  it  to  be  of  much  greater 
extent.  Good  roads  lead  to  it  from  the  city,  making  it  perfectly  accessible.  A 
fine  spring  furnishes  a  plentiful  supply  of  water,  and  in  point  of  health  it  is  all 
that  can  be  desired.  This  spot,  Originally  selected  by  the  proprietor  upon  which 
to  erect  a  pnncely  mansion,  is  one  of  the  most  delightful  situations  among  the 
many  fine  ones  in  the  environs  of  .Washington  ;  it  would  be  a  most  eligible  site 
for  a  presidential  mansion. 

IV.  The  homestead  of  Mr,  Moncure  Robinson, — This  estate  is  now  occupied 
by  a  brother  of  the  proprietor,  the  latter  residing  in  the  city  of  Philadelphia. 
It  lies  adjoining  the  lands  belonging  to  the  United  States  Military  Asylum;  the 
road  which  leads  out  of  the  city  on  the  prolongation  of  Norlh  Capitol  street  and 
passes  near  the  Home  for  the  old  soldiers,  almost  divides  the  place  into  equal 
parts.  There  are  about  seventy  acres  ip  all,  which  the  owner  proposes  to  sell 
at  $1,000  per  acre,  without  the  improvements ;  these  he  values  at  $30,000.  The 
mansion  occupies  one  of  the  most  elevated  positions  in  Hhe  neighborhood  of 
Washington.  An  extensive  panorama  of  the  surrounding  country  lies  before 
the  beholder ;  from  every  point  of  the  compass  the  eye  can  dwell  upon  magnifi- 
cent landscapes  extending  far  into  Maryland  and  Virginia,  and  combining  all 
that  is  beautiful  and  picturesque.  In  one  direction  the  gaze  rests  for  miles  on 
the  waters  of  the  majestic  Potomac,  and  in  ai) other  there  are  mountains  and  hills 
mantled  with  forests,  and  plains  and  valleys  highly  cultivated.     The  place  con- 
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tains  a  large  portion  of  heavy  timber,  and  is  so  situated  as  to  offer  numerous 
advantages  for  improvement.  From  its  great  height  it  wilt  be  far  above  all 
malarious  influences.  There  are  fine  springs  in  the  neighborhood,  which  furnish 
an  abundance  of  water  for  useful  and  ornamental  purposes.  The  locality  is 
convenient  to  both  cities.  Through  Washington  several  avenues  and  streets  lead 
towards  the  road  above  refen*ed  to  as  connecting  with  North  Capitol  street;  by  this 
drive  a  straight-line  communication  can  be  had  with  the  Capitol,  the  distance  be- 
tween the  two  being  less  than  four  miles.  By  the  avenues  and  streets  connecting 
with  the  Fourteenth  street  road  and  Seventh  street  turnpike,  thence  by  Rock 
Creek  Church  road,  a  very  direct  drive  of  a  little  over  four  miles  can  be  had 
with  the  White  House  Mid  the  public  buildings  adjoining  it.  From  Georgetown 
almost  an  air-line  can  be  had  via  Broundary  street,  Taylor'^s  lane,  and  Rock 
Creek  Church  road,  distance  of  about  four  miles. 

Directly  in  front,  or  south  of  Mr.  Robinson's  beautiful  locality,  lie  the  very 
pretty  grounds  of  Mrs.  R.  S.  Wood,  consisting  of  forty  acres.  The  two  must 
be  considered  inseparable  should  the  Robinson  site  be  selected  for  a  presidential 
mansion.  They  are  valued  at  about  $1,000  per  acre,  not  including  the  improve- 
ments. The  two  places  can  probably  be  purchased  for  $150,000.  Mrs.  Wood's 
tract  joins  Harewood  on  the  south,  and  on  the  west  thatof  the  Military  Asylum. 
The  lands  of  the  latter  do  not  belong  to  the  government,  but  are  in  trust  for. 
the  old  soldiers,  and  contain  some  two  hundred  and  fifty-eight  acres.  A  refer- 
ence to  the  map  will  show  the  honorable  committee  the  peculiarly  attractive 
features,  both  of  position  and  general  convenience  of  access,  offered  by  the 
locality  described  above,  containing  in  all  about  one  hundred  and  fourteen 
acres,  sufficient  for  the  necessary  purposes  of  embellishment  and  utility;  and 
lying  contiguous  to  the  already  ornamented  grounds  of  Harewood  and  the  Mili- 
tary Asylum,  enjoying  all  the  charms  and  advantages  of  thos^ delightful  places, 
it  would  be  difficult  indeed  to  find  a  spot  more  admirably  adapted  as  a  retired, 
pleasant  home  for  the  President  of  the  United  States. 

A  table  of  distances  from  the  Capitol  and  Executive.  Mansion  to  prominent 
points  of  interest  is  also  added  for  the  information  of  the  committee. 

Table  of  distances. 


To  Mrs.  Hobbie*s,  (southera  limit  of  proposed  park) 
Residences  of  General  Walbridge  and  Mr.  Brown. .. 

Pierce*8  mill 

Residence  of  Mr.  Blagden 

Fort  Stevens,  (northern  limit  of  proposed  park) 

Meridian  Hill 

Metropolis  View 

Residence  of  Mr.  Robinson 

Residence  of  Mrs.  Wood 

Entrance  to  Harewood 

Entrance  to  Old  Soldiers*  Home 


In  concluding  this  report  I  would  respectfully  suggest  to  your  honorable  com- 
mittee the  necessity  of  commencing  the  construction  of  the  national  park  as 
soon  as  practicable.  It  is  a  grand  and  beautiful  undertaking,  and  should  be 
prosecuted  with  the  greatest  energy.  A  sufficient  appropriation  for  enclosing 
the  grounds  purchased,  for  improving  and  keeping  in  repair  the  drives  and  walks 
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already  coDStnicted,  and  for  the  laying  ont  of  others,  should  be  made.  For 
this  purpose  one  hundred  thousand  dollars  would  be  sufficient  for  present  ex- 
penditures. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

N.  MICHLER, 
Major  of  Engineers,  Brevet  Brigadier  General  U,  S.  A. 
Hon.  B.  Gratz  Brown, 

Chairman  of  the  Committee  on  Public  Buildings 

and  Crrounds,  United  States  Senate, 


Remarks  on  the  vegetation  of  the  District  of  Columbia,  by  Dr.  Arthur  tchoftf 
of  Georgetoton;  appended  to  the  report  of  General  N.  Michler, 

In  order  to  specify  the  vegetable  growth  of  the  District  of  Columbia,  in  re- 
lation to  the  topographical  features  of  the  same,  the  subjoined  lists  of  plants  are 
suggestively  proposed,  as  they  principally  tend  to  give  shape  to  the  general 
appearance  of  the  landscape.  As  the  geological  aspect  of  the  area  in  question 
presents  considerable  variety  in  its  details,  it  is  thought  proper  to  bring  the  nu- 
merous floral  types,  not  less  varied  in  size,  shape,  and  individual  development, 
under  separate  heads,  corresponding  to  their  particular  habits.  For  the  sake  of 
facilitating  their  survey,  the  various  species  are  here  arranged  in  the  following 
order,  commencing  with  the  trees,  larger  and  smaller,  and  these  followed  by 
shrubs,  vines,  creepers,  and  the  undergrowth  of  herbs  and  weeds.  The  same 
disposition  is  observed  in  mentioning  their  topographical  distribution,  commenc- 
ing on  the  hill  tops,  and  then  giadually  descending  to  the  low  grounds,  river 
banks,  marshes,  and  bogs.  As  to  the  selection  of  the  species  hereafter  named, 
there  is  no  hesitation  in  giving  the  trees,  shrubbery,  and  vines  pretty  much  ^ in 
full,  as  all  these  forms  by  their  size  make  themselves  more  prominent,  while 
with  plants,  herbs,  and  weeds,  either  their  rich  floral,  or  more  ibliaceous  devel- 
opment, or  clustering  mode  of  growth,  invite  special  notice.  Commencing  with 
the  more  elevated  portions  of  the  District,  particularly  towards  its  western  limits, 
the  following  are  to  be  found : 

White  oak :    Large,  lofty ;  rich  woods. 

Post  oak :    Rough  or  post  white  oak;  less  tall;  sandy  soil. 

Red  oak :    Good  sized ;  rocky  woods. 

American  beech:  Large  and  very  ornamental;  rich  woods  on  hill  slopes  bor- 
dering on  water  courses. 

Hop  hornbeam  :   Lai^e  and  handsome ;  rich  woods. 

Mockemut  hickory  :    Large  and  graceftil ;  rich  woods. 

Shell- bark  or  shag-bark  hickory :   Tall,  handsome ;  rich  woods. 

Thick  shell-bark  hickory  :   Good  size,  with  the  former. 

Poplai-  tulip  tree :   One  of  the  loftiest  forms ;  rich  woods. 

Honey  locust :   Good  sized,  very  ornamental ;  rich  woods. 

Spanish  oak  :   Large  or  small ;  rich  woods. 

Quercitron  or  black  oak  :   Large  tree ;  dry  woods. 

Common  persimmon:   Middle  sized,  but  handsome;  sporadically  all  through. 

Sassafras  :   Fifteen  to  fifty  feet  high ;  rich  woods. 

Red  mulberry :   Middle  sized ;  rich  woods. 

Red  bird  :    Small  tree ;  hill  slopes. 

Tupelo,  black  or  sour  gum  tree :   Middle  sized ;  hill-sides. 

Locust  tree :   Tali,  ornamental ;  borders  of  woods,  hill  and  road  sides. 

Staghom  sumac :   Twenty  to  thirty  feet  high ;  open  hill-sides. 

Smooth  sumac :   Of  lesser  size,  on  rocky,  barren  soil. 

Box  elder :  Small,  handsome  tree ;  hill-sides ;  borders  of  thickets  descending 
to  river  banks. 

Flowenng  dogwood :    Small  tree ;  in  rocky  places. 
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Jersey  or  scrab  pine :  Fifteen  to  twenty-five  feet  high ;  on  barren  and  stei-ile  hills.- 

Red  cedar :   Fifteen  to  thirty  feet  high ;  dry,  rocky,  or  sterile  hill-sides. 

Japan  paper  mulberry:   Small  tree  or  shrub;  open  hill  and  road-side;  pretty 
well  naturalized. 

Fanicled  dogwood :  Thickets  and  hill-sides ;  shrub  four  to  eight  feet  high. 

Black  haw,  shoe-leaved  arrow-wood :   Treelike  shrub ;  shady  hill-sides. 

Maple-leaved  arrow-wood :   Three  to  five  feet  high  ;  rocky  woods. 

Spice  bush  :   Five  to  ten  feet  high  ;  damp  woods. 

Poison  oak ;  poison  ivy :   Climbing  or  trailing  everywhere. 

Bladdemut :   Ten  feet  high ;  moist  thickets. 

Burning  bush :  Sporadically  everywhere  through  the  woods ;  tall  and  upright 
ahrub. 

Summer  grape :   Thickets. 

Virginia  creeper :   One  of  the  chiaquopiu ;  six  to  twenty  feet  high  ;  sandy 
woods ;  boldest  climbers ;  in  the  woods  generally. 

Maryland  andromeda :    Sandy  woods ;  very  ornamental. 

Deerberry,  squaw  huckleberry :  Dry  woods  and  hill- sides ;  neat  and  giaceful 
shrub. 

Gomroon  swamp  blueberry :   Four  to  ^ve  feet  high  ;  moist,  shady  places  and 
copses. 

Purple  Pinxter  flower :   All  through  the  woods. 

Indian  hemp :   Three  to  five  feet  high ;  valleys  and  hill-sides. 

Woodbine :   Trailing ;  rocky  woods. 

Trumpet  honeysuckle :   Woodlands. 

Of  the  undergrowih,  herbage,  and  weeds,  the  following  may  be  mentioned : 

Creeping  wintergreeu  :   Damp  woods,  in  the  shade  of  evei^reens. 

Ground  laurels  :    Sandy  woods  and  rocky  soil. 

Common  greenbrier :   Moist  thickets. 

Halbert-leaved  greenbrier :   Thickets  in  sterile  or  sandy  soil. 

Bouncing  bet,  common  soapwort :   Thoroughly  naturalized,  in  waste  places, 
and  rugged,  open  hill-sides. 

Wild  pink :   Rocky  or  gravelly  places. 

Purslane :    Sunny  sites  in  rocky  or  sandy  soil. 

Spring  beauty ;   Moist,  open  woods. 

Velvet-leaf:   Escaped  from  gardens,  naturalized  in  waste  places. 

High  mallow :   Naturalized  like  the  former ;  waste  places. 

Wild  crane's  bill :   Open  woods. 

Wood  sorrel :   Three  species ;  rocky  places. 

Wax-work,  climbing  bittersweet :   Along  streams  and  thickets. 

New  Jersey  tea :    Uudershrub ;  dry  woodlands. 

Milkwort :  Woods,  in  light  soil ;  besides  three  or  four  more  species  of  the  genus. 

Meadowsweet:.  Two  or  three  species,  among  them  F.  tomentosa,  L.  hard- 
track,  steeplebush ;  low  grounds  and  meadows. 

Indian  physic :  Also  called  bowman's  root ;  rich  woods. 

Purple  flowering  raspberry:   Ornamental;  hill-sides  and  rocky  banks. 

High  blackberry :   Border  of  thickets. 

Running  swamp  blackberry :   Wet  woods. 

Sand  blackberry :    Sandy  woods. 

Hawthorn  ;  whitethorn  :  Dry  rocky  banks. 

Shadbush  ;  serviceberry  :  Hillsides  and  river  banks." 
.    Deer  grass  ;  meadow  beauty  :  Sandy  swamps. 

Loosestrife :  Wet  meadows. 

Common  evening  primrose :  Everywhere. 

River  sundrops  :  River  banks  and  swamps. 

False  loosestrife  ;  seedbox  :  Swamps. 

Yellow  passion  flower :  Damp  thickets- 
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*  Early  saxifrage :  Exposed  rocks. 

Bishop's  cap  :  Hillsides,  in  rich  soil. 

Pauieled  cornel,  four  feet  to  eight  feet  high  :  Thickets  and  liillsides. 

Bluets ;  delicate  little  herb :  Grassy  banks  and  commons. 

Of  the  very  large  family  of  compositse,  especially  folly  represented  in  North 
America,  the  District  has  its  correspondingly  good  share.  The  species  are  dis- 
tributed over  every  kind  of  locality,  but  to  mention  them  all  separately  would 
lead  too  far ;  it  is  therefore  preferred  to  present  here  an  extract  of  such  genera, 
which  show  the  largest  and  most  showy  species.     They  are  as  follows  : 

Ironweed,  button  snakeroot,  thoroughwort,  mistflower,  coltsfoot,  starwort, 
double-blistered  starwort,  golden  rod,  golden  aster,  groundseltre,  elecampane, 
rosin  pl^nt,  oxeye,  coneflower,  sunflower,  tickseed,  burr  marigold,  crownbeard, 
cudweed,  everlasting,  Indian  plantain,  plumed  thistle,  hawkbit,  hawkweed,  rat- 
tlesnake root,  &c.,  &c. 

Cardinal  flower  :  Low  grounds. 

Great  lobelia  :  In  similar  localities. 

False  wintergreen  :  Damp  sandy  woods. 

Small  nyrola  :  Open  woods. 

One-siaed  pyrola :  Rich  woods. 

Pipsissewa :  Dry  woods. 

American  cowslip  :  Rich  soil. 

Common  mullein :  Fields  and  roadsides. 

Turtlehedd ;  snakehead  :  Damp  thickets. 

Bushy  false  foxglove  :  Dry  copses. 

Painted  cup  :  Low  grounds. 

Of  the  mint  family  well  represented  in  the  District  the  following  genera  count 
the  more  showy  forms ;  Horsebalm,  dittany,  horsemint,  sage,  catmint,  moun- 
taiu  mint,  scullcap,  false  dragonhead,  germander. 

Of  the  borage  family,  the  following  genera  are  more  prominently  represented  : 
Vipers  bugloss,  false  cromwell,  smooth  lungwort. 

Of  the  waterleaf  family  :  Waterleaf. 

Of  the  polemonium  family  :  Phlox,  several  showy  species. 

Of  the  convolvulus  family  :  Bracted  bindweed,  morning  glory. 

Of  the  nightshade  family  :  Jamestown  weed,  thorn  apple,  nightshade. 

Of  the  gentian  family  :  American  centaury,  gentian,  American  columbo. 

Of  the  milkweed  family  :  Milkweed,  gonolobus. 

Of  the  birthwort  family :  Wild  ginger. 

The  class  of  the  endogens  is  equally  well  represented  by  members  of  the  fol- 
lowing genera :  Adam  and  Eve,  or  putty -root,  false  orchis,  Arethusa,  ladies' 
tresses,  rattlesnake  plantain,  lady's  slipper,  star  grass,  blue-eyed  grass,  yam, 
three-leaved  nightshade,  Solomon's  seal,  lily,  dog's-tooth  violet,  bellwort,  devil's 
bit.  Of  the  remaining  genera  of  this  class,  the  following  ought  to  be  mentioned : 
Dayflower,  spiderwort ;  besides  a  very  extensive  list  of  grasses  and  sedges  which 
close  the  series  of  endogens. 

Especially  noteworthy  for  the  wood  flora  are  of  the  cryptogams,  the  fern,  and 
mosses.  The  former,  of  course,  appear  more  prominent  on  account  of  size  and 
higher  development.  The  following  genera  are  characteristics  for  the  District : 
Polypody,  brake,  bracken,  maiden  hair,  Woodwardia,  spleenwort,  Dicksonia, 
bladder  fern,  woodsin,  woo4  fern,  shield  fern,  sensitive  fern,  flowering  fern, 
moonwort. 

Of  the  clubmoss  family,  (lycopodium,  the  ground  pine,)  lycopodium  dendroi 
deum,  Micht.,  and  L.  complanatum,  L.,  are  the  more  conspicuous. 

The  list  of  herbs  and  undergrowth  plants  in  general  has  been  given  here 
more  extensively  on  account  of  the  broader  distribution  of  the  genera  and  species, 
which  descend  almost  equally  from  the  hill -sides  over  clearings  and  open  flats, 
down  to  the  water's  edge.  It  now  remains  to  name  such  species  of  trees,  shrubs, 
and  sufifrubicose  forms,  not  mentioned  heretofore  on  account  of  their  being  more 
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exclusively  boand  to  the  vicinity  of  water-courees,  swamps,  and  bogs.     The  fol- 
lowing deserve  particular  notice : 

Swamp  white  oak :  Pretty  large  ;  low,  moist  woods. 

Swamp  chestnut  oak :  Low  woods  and  nver  hanks  ;  a  large  tree. 

Willow  oak  :  30  to  50  feet  high ;  sandy,  low  woods. 

Blackjack  or  barren  oak :  8  to  20  feet  high,  dry,  sandy  barrens. 

Sweet  gum  :  Moist  woods;  large  and  beautiful  tree. 

Hornbeam,  ironwood  :  10  to  20  feet  high ;  along  streams. 

River  or  red  birch  :  Large  tree;  gracefully  overhanging  river  banks. 

Smooth  alder :  6  to  12  feet  high ;  bordering  water-courses. 

Silk-leaved  willow  :  Shrub  4  to  10  feet  high ;  sandy  river  banks. 

Brittle  willow  :  Tall  and  handsome. 

Poplar,  aspen :  20  to  50  feet  high. 

Large  toothed  aspen :  Large  tree. 

Planetree,  bnttonwood  ;  also  called  sycamore  :  Large  tree,  alhivial  river  banks. 

Sweet  bay,  small  or  laurel  magnolia :  4  to  15  feet  high  ;  swamps. 

North  American  papaw  :  Small  tree;  bands  of  streams  in  rich  soil. 

Swamp  rose  mallow :  5  to  6  feet  high  ;  bordera  of  marshes  ;  flowers  very  showy. 

Halbert-leaved  mallow :  River  banks,  swamps. 

Maple,  white  or  silver  maple ;  Fine  ornamental  tree ;  river  banks. 

Red  or. swamp  maple  :  Small  tree  ;  swamps  and  wet  woods. 

Strawberry  bush :  Wet  places. 

Winter  or  frost  grape :  Thickets  and  river  banks. 

Wild  yellow  plum  :  Bush  or  tree  8  to  15  feet  high  ;  river  banks. 

Chokecherry :  Tall,  overhanging  shrub  ;  river  banks. 

Swamp  rose :  Low  grounds. 

Witch  hazel :  Damp  woods. 

Common  cider :  Border  of  thickets  and  low  grounds. 

Buttonbush  :  Wet  places ;  forming  thickets. 

Clammy  or  white  honeysuckle :  Swamps  and  boggy  places. 

Mountain  laurel ;  also  called  cabin  bush :  Rocky  hills,  damp  soil  and  banks 
of  rivers. 

Trumpet  bower :  Bold  climber,  with  very  showy  flowers. 

Leather  or  moose  wood :  Damp,  rich  wood  swamps ;  2  to  7  feet  high. 

American  or  white  elm :  Large  ornamental  tree ;  moist  woods  and  alluvial 
river  banks. 

Fringe  tree  :  Low  tree  or  shrub,  very  ornamental ;  river  banks. 

Red  ash  :  Woods  along  streams  ;  large  tree. 

Most  of  the  herbs  and  undergrowth  plants  of  the  lower  sections  of  the  Dis- 
trict, such  as  swamps  and  overflows,  will  be  fonnd  already  embodied  in  the  re- 
spective list  above.  Truly  aquatic  forms,  though  some  of  them  peculiar  to  this 
locality,  are  not  deemed  necessary  to  be  considered  here. 

As  a  general  remark  it  may  be  stated  that  the  western  portion  of  the  District, 
forming  an  outlier  of  the  eastern  slope  of  the  Alleghanies,  shows  over  its  hill- 
sides and  valleys  a  far  greater  diversity  of  species  than  east,  on  the  other  hand, 
in  the  flats  towards  the  Eastern  Branch;  these  exhibit  a  tiring  monotony  on 
account  of  the  more  or  less  clustering  habits  of  its  vegetable  forms. 

In  conclusion,  attention  may  be  drawn  to  the  sudden  changes  in  the  qualities 
of  soil,  irrespective  of  the  section  it  may  belong  to.  For  example,  there  can  be 
observed  on  the  top  of  a  hill  an  excessive  sterility,  when  on  its  slope,  upon  a 
horizon  only  a  few  yards  below,  the  richest  piece  of  ground  imaginable  may  be 
encountered.  The  same  occurs  upon  the  flats  and  alluvions  of  the  middle  and 
eastern  section.  In  most  cases  this  will  be  found  to  be  the  result  of  the  dete- 
riorating agency  of  some  kind  of  denudation,  wherever  the  original  vegetable 
<iover  of  the  soil  had  been  impaired  either  by  nature  or  man.  Through  the 
course  of  civilization  in  the  immediate  vicinity  of  a  large  city,  the  deteriorating 
caufies  by  the  hand  of  man  are  going  on  almost  incessantly.     It  is  therefore 
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that  we  hero  find  very  extensive  patches  of  land  which,  after  having  been 
cleared  of  their  original  cover,  are  deprived  of  every  particle  of  vegetable  soil ; 
hence  the  multitude  of  desolate  hillslopes  and  flats,  alternating  upon  the  same 
level  with  pieces  of  the  richest  forest  lands  imaginable.  This  observation  may 
serve  as  subject  for  reflection  in  regard  to  inconsiderate  clearing,  and  to  the 
robbing  of  nature's  treasures  by  a  few  seasons  of  speculative  cultivation  of  the 
soil  without  ever  making  some  just  returns. 

There  is  no  doubt  the  surface  crust  of  this  District  has  been,  previous  to  its 
disintegration,  rich  and  genial.  This  is  sufficiently  proved  by  the  above  list  of 
vegetable  forms*.  After  having  been  divested  of  its  natural  protection,  denud- 
ing agencies,  both  natural  and  artificial,  thoroughly  impoverished  it  in  many 
instances. 

Washington,  D.  C,  January  16,  1867. 


A  public  park  for  the  capital. 

The  following  is  the  speech  of  Hon.  B.  Gratz  Brown,  of  Missouri,  delivered 
in  the  Senate  on  the  20th  ultimo,  on  the  bill  for  the  establishment  and  mainten- 
ance of  a  public  park  in  the  District  of  Columbia : 

Mr.  Brown.  Mr.  President,  the  bill  which  1  have  just  called  up  is  one  to 
establish  a  public  park  in  the  vicinity  of  Washington  city.  It  is  reported  from 
the  committee  as  a  substitute  for  a  similar  bill  ofifcred  by  myself  at  an  early 
stage  of  the  session,  and  dififers  from  that  chiefly  in  the  modes  designated  for 
acquiring  ownership  of  the  designated  grounds.  The  locality  is  the  same,  the 
general  area  contemplated  the  same,  and  the  purpose  of  procuring  and  orna- 
menting such  a  public  place  of  resort,  at  the  expense  of  the  United  States  and 
not  of  the  corporations  of  this  District,  is  the  same. 

It  will  be  remembered,  Mr.  Presidentr  that  at  the  last  session  of  Congress, 
when  this  matter  was  first  mooted,  objection  was  taken  to  the  lack  of  definite 
information  on  which  to  proceed  in  making  selection  of  grounds  ;  and  to  obvi- 
ate that  difficulty  as  far  as  possible,  a  resolution  was  referred  to  the  Committee 
on  Public  Buildings  and  Grounds,  of  which  I'  have  the  honor  to  be  chairman, 
instructing  them  to  have  surveys  made  of  various  eligible  sites  around  the  city 
of  Washington  adapted  to  the  purposes  of  a  public  park.  In  pursuance  of  that 
resolution  of  the  Senate,  an  application  was  made  to  the  Secretary  of  War,  which 
secured  a  detail  of  engineer  officers,  who,  during  the  recess  of  Congress,  pro- 
ceeded to  make  the  surveys  desired.  I  hold  in  my  hand  an  elaborate  map,  con- 
taining the  result  of  those  surveys,  accompanied  by  an  admirable  report  from 
the  officer  in  charge  of  the  work,  which  report  has  been  printed  and  laid  on  our 
tables.  I  have  before  me  also  a  minor  plat,  illustrative  of  the  surveys,  which 
it  may  be  well  for  senators  to  scrutinize.  It  was  found,  on  making  these 
examinations,  that  there  was  but  one  location  in  the  neighborhood  of  this  city 
eminently  adapted  to  the  purposes  of  a  public  park.  I  suppose  all  members  of 
the  Senate  are  familiar  enough  with  the  environs  of  the  city  to  know  the  beauti- 
ful and  romantic  valleys  of  Rock  creek.  The  character  of  the  around  around 
and  adjacent  to  that  stream  is  exactly  suited  to  the  purposes  we  desire.  It  has 
running  water;  it  has  rugged  hills;  it  has  picturesque  scenery  ;  it  has  abund- 
ance of  varied  forest  timber ;  it  has  a  natiye  undergrowth  seething  with  beauty. 
It  has  the  tangled  vine  and  the  clustering  wild  flower,  and  the  quiet  mosses, 
gray  with  age,  and  indeed  a  thousand  imprints  of  native  adornment  that  no 
hand  of  art  could  ever  equal  in  its  most  imitative  mood.  Moreover,  with  so 
much  of  attractiveness  in  its  present  uncultured  state,  it  has  likewise  every  capa- 
city for  adornment  and  development,  and  can  be  made*  with  less  expense  than 
almost  any  spot  of  equal  area  I  have  ever  seen  within  reach  of  a  great  city,  one 
of  the  most  beautiful  resorts  in  the  world.  The  amount  of  ground  which  was 
surveyed  embraced  twenty-seven  hundred  acreF.     It  will  not  be  necessary. 
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however,  to  take  in  all  of  that  ground  in  ordei  to  secure  what  is  desired  for  the 
purposes  of  a  park,  in  the  shape  of  drives,  alcoves,  recesses,  aud  places  capable 
of  adornment.  Fortunately  the  amount  to  be  embraced  is  almost  entirely  op- 
tional, as  the  situation  is  such  that  large  additions  may  be  made  without  abating 
much  the  extent  of  the  drives  or  the  beautiful  diversity  of  views. 

The  committee,  after  having  made  a  very  careful  examination  of  the  plans  and 
surveys  submitted  by  Brigadier  General  Michler — and,  by  the  way,  I  must  be 
permitted  here  to  compliment  him  in  the  highest  terms  for  the  zeal  he  has  mani- 
fested in  this  work  and  the  admirable  manner  of  its  execution — the  committee, 
I  say,  finding  that  the  number  of  owners  was  so  great  as  to  preclude  any  joint 
ofPer  for  sale  to  the  United  States,  thought  it  best  to  establish  a  commission  au- 
thorized to  negotiate  in  behalf  of  the  government,  and  subjecting  their  action  to 
the  approval  of  the  next  Congress.  It  was  believed  that  if  we  were  to  order  a 
condemnation  of  the  ground  there  might  be  improper  combinations  to  secure  a 
verdict,  and  the  interest  of  the  government  might  be  sacrificed  in  the  premises. 
It  was  believed,  furthermore,  that  if  an  opportunity  was  had  for  conferring  au- 
thoritatively with  those  who  owned  the  ground,  and  if  it  was  known  that  th(* 
purchase  would  depend  in  a  great  measure  upon  the  reasonable  character  of  the 
offers  that  were  presented,  there  would  be  an  opportunity  of  getting  what  was 
needed  at  a  fair  price,  and  probably  of  making  a  octter  selection  of  that  which 
was  desired  than  by  any  other  mode. 

For  this  reason  the  committee  have  reported  a  bill  which  simply  provides  a 
commission,  and  that  commission  embraces  the  officers  who  have  had  charge  so 
far  of  the  surveys,  together  with  General  Meigs,  who  is  placed  at  the  head  of 
it,  and  authorizes  them  to  confer  with  the  owners  of  the  property,  to  see  what 
terms  can  be  had,  what  grounds  may  be  held  by  minor  heirs  or  others  that  it 
will  be  necessaiy  to  condemn,  and  to  find  what  portions  may  be  left  out  and 
still  not  impair  the  desirability  of  the  grounds  for  the  purposes  of  a  public  park, 
and  report  the  whole  of  their  investigations  and  all  their  propositions  at  as  early 
a  day  as  may  be  found  practicable. 

I  do  not  think  there  is  anything  in  the  bill  that  can  be  objected  to,  if  it  is  de- 
sirable to  enter  upon  the  work  of  securing  for  the  city  of  Washington  a  public 
park.  I  think  it  is  of  such  a  character  that  will  probably  conduce  more  to  the 
security  of  the  government  than  any  othen  which  can  be  drawn.  As  to  the 
necessity  and  the  desirability  of  initiating  such  a  proposition  and  obtaining  the 
necessary  location  now,  while  the  ground  can  be  had  on  reasonaible  terms,  I  do 
not  think  there  is  much  room  for  question.  The  ground  in  the  vicinity  of  this 
city  must  soon  becomeimmensely  valuable,  now  that  the  uncertainty  with  which 
sectional  discord  and  disunion  so  long  threatened  the  stability  of  the  capital  has 
passed  away.  At  the  present  time  Rock  creek  and  its  adjacent  heights  has  few 
residences  upon  it,  and  those  of  comparatively  trifling  value,  and  the  whole  area 
surveyed  can  be  had,  as  is  estimated  by  General  Michler  in  the  report  he  has 
submitted,  at  an  average  price  of  perhaps  less  than  $200  an  acre.  This  would 
make  a  total  cost  of  less  than  half  a  million  dollars ;  a  mere  trifle  of  expenditure 
for  "  a  thing  of  beauty"  which  will  prove  "  a  joy  forever." 

Mr.  President,  I  had  intended,  when  presenting  this  subject  to  the  considera- 
tion of  the  Senate,  to  have  remarked  somewhat  freely  upon  the  influence  such 
surroundings  are  calculated  to  exert  upon  those  who  come  hither  from  all  parts 
of  this  great  nation  to  bend  their  minds  to  the  dismal  science  of  law-making  and 
of  government.  Those  who,  for  any  length  of  time,  have  undergone  the  wear 
and  tear  of  such  life  as  this,  who  have  all  their  energies  run  to  brain,  and  all 
their  souls  fused  into  politics,  need  not  be  told  that  anything  which  holds  out 
hope  of  either  mental  or  passional  relief  is  seized  upon  with  avidity.  How  ne- 
cessary, then,  that  all  the  ennobling  influences  of  nature — the  scenic  splendor  of 
shifting  views,  the  life  and  animation  of  gay  concourse,  the  uprisen  majesty  of 
the  forest,  the  intoxicating  gladness  of  spring  flowers,  the  laugh  of  the  heavens 
through  playing  branches,  the  shimmer  of  the  wati*rs,  the  song  of  birds,  grace- 
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fnl  foriDB,  inspirations — sliould  be  so  abundantly  grouped  ai'ound  this  nation's 
capital.  There  is  no  expenditure  that  can  be  made  which  shall  add  to  the 
grandeur  or  adornment  of  the  public  buildings  that  fill  so  largely  the  eye  of  ad- 
miration of  the  world,  or  of  the  vast  libraries  that  are  accumulating  so  rapidly 
the  treasures  of  all  languages  within  your  reach,  or  of  the  conservatories  and 
gardens  and  cabinets  that  minister  to  your  tastes,  tliat  will  not  freely  be  sanc- 
tioned by  the  people ;  for  such  in  itself  is  the  establishment  of  a  nation's  uni- 
versity, whither  ail  may  come  to  wonder  and  to  learn,  and  in  which  all  may  feel 
a  rightful  patriotic  pride.  Only  let  it  be  worthy.  Let  your  doing  be  on  a  scale 
'commensurate  with  the  pride  to  which  you  minister  and  the  people  you  are  sent 
hither  to  represent.  And  it  is  in  the  same  spirit  that  I  would  have  you,  sena- 
tors, inaugurate  a  public  park  that  shall  have  no  rival  anywhere  for  beauty  or 
extent  or  ornamentation,  as  it  will  have  none  for  the  illustrious  characters  gathered 
from  a  whole  continent  in  the  after  time  to  wisely  rule  our  republic  from  this 
centre  of  its  power. 

Mr.  president,  the  experience  of  foreign  nations  has  been  worth  much  on  this 
subject  of  the  extent  of  their  places  of  public  resort,  and  I  do  not  think  it  would 
be  wise  in  us  altogether  to  disregard  it.  There  it  has  been  found  that  size  was 
an  invaluable  feature,  and  even  in  the  present  day  continued  eflfort  is  being  made 
to  enlarge  those  now  in  existence.  The  latest  data  I  have  been  able  to  lay  my 
hands  upon  gives  the  dimensions  of  the  more  celebrated  European  parks  as 
follows :  Hyde  Park,  380  acres ;  Regent's  Park,  372  acres ;  Windsor  Little 
Park,  300  acres ;  Windsor  Great  Park,  3,500  acres ;  Richmond  Park,  2,250 
acres  ;  Phoenix  Park,  at  Dublin,  2,000  acres ;  Garden  of  Vei*sailles,  3,000  acres; 
Boisde  Bologne,  2,158  acres ;  Englitche  Garten,  at  Munich,  500  acres ;  and  the 
Prater,  at  Vienna,  1,500  acres.  The  Central  Park,  in  New  York  city,  contains 
840  acres,  and  authority  has  just  been  granted  for  the  laying  out  of  a  park  at 
Chicago  of  2,000  acres.  It  will  thus  be  made  to  appear  that  the  amount  of 
territory  embraced  in  the  present  survey,  2,700  acres,  does  not  exceed  many  of 
the  more  famous  of  those  I  have  cited.  And  yet  what  would  be  thought  of  the 
proposition  to  reduce  the  area  of  either  Windsor  Park  or  Phoenix  Park,  or  the 
Gaiden  at  Versailles  ?  It  would  be  simply  set  down,  sir,  as  a  barbarism.  Let 
us,  then,  profit  by  the  accumulated  experience  of  so  many  metropolitan  cities 
and  80  many  great  nations,  and  secure,  WhUe  we  may,  here  at  the  city  of  Wash- 
ington, ample  scope  for  a  national  park  worthy  of  our  people  and  our  country. 

But  I  perceive  it  is  unnecessary  lo  prolong  any  speech  in  behalf  of  what  the 
Senate  is  evidently  so  willing  to  concur  in  voting.  I  will  close,  therefore,  with 
expressing  the  hope  that  no  delays  attendant  upon  the  close  of  the  session  may 
cause  this  measure  to  fail  in  the  other  branch  of  Congress,  and  that  if  it  shall 
become  a  law  the  commission  organized  under  it  will  not  be  too  contracted  in 
their  views  as  to  the  extent  of  ground  that  should  be  embraced  in  this  national  park. 


Appendix  T-'2. 

Copy  of  a  letter  from  General  M.  C,  Meigs,  appended  to  the  annual  report, 
.    dated  October  1,  1867,  of  Brevet  Brigadier  Central  N,   Michler,  in  charge 
of  public  buildings,  grounds,  and  works. 

Dbesden,  Jtdy  27,  1867. 

Dear  General  :  You  are,  I  believe,  now  in  charge  of  the  paving  of  the  av- 
enues, for  which  appropriations  have  been  made  by  Congress,  and  of  the  ex- 
penditure of  the  funds  appropriated  for  the  public  places  in  Washington. 

The  streets  of  the  cities  of  Germany,  Denmark  and  Prussia,  which  I  have 
lately  seen,  are  so  well  paved  that  I  am  induced  to  send  you  a  few  notes  thereon. 

The  pavement  in  general  use  is  like  what  we  call  Belgian.  The  blocks  used 
are  not  large,  but  they  are  laid  in  regular  courses  across  the  line  of  travel.    I 
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noticed  that  larger  blockp  are  oflten  need  on  the  margin  of  carriage  roads  than  in 
the  more  frequented  middle  of  the  way. 
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Care  seems  to  be  taken  to  lay  th^coarses  at  right  angles  to  the  Hue  of  travel. 
In  a  few  streets  they  are  laid  diagonally,  but  in  only  a  few.  The  stones 
fieem  to  be  laid  on  a  bed  of  gravel  or  coarse  sand.  In  the  repairs  I  have  seen 
making  I  saw  no  other  preparation  as  fonndatioa,  but  I  am  not  sure  that  in  first 
paviug  a  street  some  greater  and  more  elaborate  preparation  is  not  made.  The 
French  Fonts  et  Chauss^es  reports  will  doubtless  give  full  details. 

Sidewalks  here  are  never  paved  with  brick.  There  is  generally  a  line  of  flags 
admitting  of  walking  ib  single  file ;  in  the  wider  and  more  important  streets  two 
8uch  lines.  The  rest  of  the  sidewalk  is  either  paved  as  the  street,  sometimes 
worse,  u  «.,  with  cobble-stones,  which  are  torture  to  the  feet,  or  else  it  is  paved 
with  small  stones  about  the  size  used  iPor  concrete  or  macadamizing,  which  are 
laid  in  sand  or  gravel  as  close  as  they  can  be  packed,  points  down  and  flat  bases 
up,  and  then  rammed  to  a  smooth  and  even  surface.  These  make  a  pavement 
easier  to  the  foot  than  either  flags  or  bricks,  and  as  the  stones  are  sorted  and 
laid  in  patterns,  far  more  pleasing  to  the  eye  than  either.  A  space  around 
every  fountain  or  statue  in  the  public  places  and  streets  of  Berlin  is  paved  with 
this  mosaic.  The  colors  used  are  red,  gray,  black,  brown,  which  seem  to  be 
granites  and  sandstones,  and  white,  which  is  of  marble  fragments. 

In  the  pavement  about  the  monument  to  Frederick  the  Great,  the  pieces  of 
stone  average  two  square  inches  surface  each,  or  fifty  of  them  fill  a  space  of 
10  by  10  inches.    Below  is  one  corner  of  this  pavement : 


1 '   • 


i 


Stars  10-rayed — ^white,  with  red  centres.    Color  of  pavement — red,  gray,  blue, 
white. 

This  pavement  never  gets  muddv  like  our  gravel  walks.    It  dries  after  a  shower 
quicklv,  even  more  quickly  than  brick,  and  far  more  rapidly  than  flag-stone. 

A  shower  brings  out  the  colors  more  vividly  and  improves  its  appearance. 
It  is  very  pleasant  to  the  foot  and  very  ornamental  to  the  street  and  squares. 
35  w ^Vol.  ii 
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Your  resources  in  Washington  are  red  aud  gray  niandstone  firom  the  Senees 
quarries,  brown  from  the  stone-jards,  blue  limestone  veined  with  white  from  the 
Potomac  gray  granite,  red  fragments  of  brick,  white  spauls  from  the  marble 
yards  of  the  city,  and  doubtless  other  colors  would  be  found  if  the  attempt  to  in- 
troduce this  pavement  around  the  Greenough's  Washington,  the  Jackson,  the 
MiDs's  Washington,  the  fountain  at  the  Capitol,  &c.,  was  made. 

Shop-keepers  in  Berlin  lay  the  whole  pavement  in  front  of  their  shops  in  this 
rude  and  cheap  mosaic,  sometimes.  The  name  of  the  store  or  the  number  is 
sometimes  inti^uced  in  block  letters — white  or  black.  The  experience  of  these 
old  towns  leads  them  to  pave  the  whole  of  their  public  squares  which  are  not 
parks.  They  are  used  as  market  places— tables  or  wagons  standing  all  over 
them.  They  are  paved  as  the  streets — nearly  level — with  very  shallow  undu- 
lations  serving  to  carry  off  the  water  to  the  gully  holes  of  sewers  passing  under 
them.  The  streets,  which  come  in  irregularly,  seem  to  continue  their  pavement 
across  on  the  direct  lines  of  travel.  The  intermediate  spaces  are  paved  in  irreg- 
ular lines,  or  laid  off  into  circles,  triangles,  Scc.f  in  which  sometimes  stones  sorted 
of  different  tints  are  used  with  good'  ornamental  effect,  ai^d  sometimes  the  deeo* 
ration  depends  upon  the  coursing  above  the  block. 

The  space  in  front  of  such  buildings  as  the  Capitol  is,  in  Europe — as  far  as  I 
have  yet  seen — always  paved.  The  court-yards  of  palaces  are  also  paved  like 
streets ;  not  with  flags  or  regularly  cut  stones,  but  with  rough  rectangular  blocks 
like  those  used  in  Belgian  pavements,  and  with  mosaic  of  the  small  two-inch 
stone  like  Berlin  trottoirs. 

Rain  and  the  broom  keep  all  free  from  dust.  The  waste  of  gravel  and  sand 
east  of  the  Capitol  would  be  much  improved  by  such  a  pavement ;  Belgian  on 
all  the  lines  much  used  by  carriages — small  mosaic  on  those  parts  used  princi- 
pally by  footmen. 

Asphalte  is  also  much  used  for  sidewalks  in  the  German  cities,  as  in  Paris. 
With  us  it  is  too  expensive,  and  I  do  not  find  it  as  pleasant  to  the  foot  as  the 
email  stone  mosaic  pavement,  whose  irregularitv  is  sufficient  to  prevent  the  sore- 
ness caused  by  treading  always  upon  a  flat,  hard  stone  surface,  which  presses  the 
same  parts  of  the  sole  at  every  step  without  any  relief  or  change.  My  feet  have 
been  in  a  good  condition  to  test  the  quality  of  pavement  since  I  have  been  here, 
for  since  my  sickness  a  little  walking  makes  them  very  sore. 

The  Unter-den-Linden  is  a  street  of  sreat  celebrity  in  Berlin,  and  the  people 
are  still  praising  the  electors  who  laid  it  out  two  hundred  vears  ago.  It  is 
the  principal  street  of  a  cijty  of  600,000  people ;  upon  it  are  the  roy^  palaces, 
those  of  most  of  the  princes,  the  principal  shops  and  hotels.  It  has  a  wide  gravel 
walk  in  its  centre,  four  rows  of  trees  which  give  shade,  wide  trottoirs  or  side- 
walks next  the  houses,  and  yet  it  is  never  encumbered.  The  central  walk  is 
sometimes  filled  in  the  evening  with  promenaders  enjoying  the  long  summer  twi- 
light of  this  northern  latitude,  in  which  darkness  does  not  eome  until  10  p.  m. 
I  give  you  a  sketch  of  it,  and  I  hope  that  Pennsylvania  avenue  may  yet  be 
arrangea  like  it.  It  would,  in  our  hot  climate,  be  a  great  improvement,  and  the 
economy  in  paving  it  and  keeping  it  in  repair  would  be  very  great.  In  Berlin 
droschkies  are  the  common  carriages.  They  are  large  carriages,  to  open  o^  close. 
The  top  lets  down  and  they  carry  four  to  six  persons,  all  behind  one  horse.  The 
streets  are  very  level  and  the  pavements  are  excellent.  I  have  seen  a  man  and 
dog  pulling  many  a  four-wheeled  wagon  with  as  much  furniture  or  truck  on  ii 
as  a  good  horse  and  cart  draw  with  us.  Dogs  are  in  universal  use  by  the  street 
porters  in  place  of  horses — generally  only  one  dog  harnessed  along  a  pole.  The 
man  or  boy  takes  hold  of  the  pole  and  pulls  by  a  "  bricole"  over  gutters ;  the 
dog  does  the  whole  work  in  smooth  places. 

But  to  the  Unter-den-Linden,  whose  trees  are  not  very  large.  They  have,  I 
suppose,  perished  in  occupations  of  the  city  by  hostile  armies  and  been  repeat- 
edly renewed. 


Digitized  by  VjOOQIC 


BEPOBT  OF  THE  8ECBETABT  OF  WAB. 


547 


es 
eq 


i 


C 

g 

o 


^ — ^F 


Carriage-way  paVed. 


Ride  gravelled. 


Carriaji:©  anti 

eqaestnan  way 

paved. 


I 


g 

.a 


I 


I 

I 

s 


1 

19 


Digitized  by  VjOOQIC 


548         BEFOBT  OF  THE  BECBETABT  OF  WAB. 

If  the  thirty-three  feet  carriage  way  happens  to  be  full  or  obstructed,  carriages 
take  the  twenty-four  feet  line  between  the  trees,  but  these  twenty-four  feet  lines 
are  ordinarily  used  only  by  equestrians  and  by  porters,  who  drag  their  wagons, 
assisted  by  their  dogs.  One  of  them,  that  on  the  north  side  of  the  promenade, 
is  gravelled  to  be  used  as  a  summer  road. 

This  street  is  the  resort  for  business  and  recreation  of  all  Berlin,  and  of  all 
strangers. 

Pennsylvania  avenue  is  capable  of  a  similar  improvement.  You  see  ninety 
feet  are  given  exclusively  to  footmen,  sixty-six  feet  to  carriages,  forty-eight  feet 
are  common  property  of  footmen,  horsemen,  and  carriages. 

Hoping  that  these  details  will  interest  you,  and  serve,  perhaps,  as  authority 
in  introducing  improvements  as  yet  novel  in  Washington, 

I  am,  with  regards  to  om*  frienda^at  the  club,  yours  truly, 

M.  0.  MEIGS. 
General  Mighlbr,  Washingtm,  D.  C. 
A  true  copy : 

N.MIOHLER, 
Major  of  Engineers,  Bvt.  Brig,  Gen.  U.  S.  A, 


Appendix  T — 3. 

Report  of  the  engineer  of  the  Washington  aqueduct,  appended  to  the  annual 
report,  dated  October  1,  1867,  of  Brevet  Brigadier  General  N.  Michler,  m 
charge  of  public  buildings,  grounds,  and  works. 

Office  of  the  Washington  Aqueduct, 

Washington,  D.  C,  October  1,  1867. 
Gen  REAL :  I  have  the  honor  to  submit  the  annual  report  of  the  operations 
upon  the  Washington  aqueduct  during  the  past  year,  and  an  estimate  of  the 
amount  required  for  its  completion. 

POTOMAC  DAM. 

At  the  date  of  the  last  annual  report,  October  1, 1866,  work  had  been  resumed 
on  the  Potomac  dam  at  Great  Falls,  and  it  was  confidently  predicted  that  by 
the  beginniuff  of  December  the  foundation  masonry  would  be  completed  across 
the  Maryland  channel  to  Conn's  island.  A  heavy  freshet  occurring  on  the  16th 
of  October  caused  high  water  for  the  remainder  of  the  season  and  a  suspension 
of  work  upon  the  foundation  masonry.  The  superstructure  masonry  was  con- 
tinued until  December  20,  when  all  operations  were  suspended  for  the  winter. 

This  year  the  spring  freshets  were  unusually  high,  accompanied  by  large 
masses  of  ice.  Although  the  dam  was  unfinished,  the  masonry  sustained  very 
little  damage. .  Th^  water  did  not  subside  sufficiently  until  the  20th  of  June, 
when  a  large  force  of  masons  and  laborers  resumed  operations,  and  although  the 
season  has  been  unusuallv  wet  and  the  work  often  interrupted  by  freshets,  yet, 
owing  to  the  energy  and  perseverance  of  the  contractors,  Messrs.  Charles  H.* 
Sherrill  and  Anson  Bangs,  the  foundation  and  superstructure  masonry  ai*e  now 
completed  across  the  Maryland  channel  to  Conn's  island.  A  large  portion  of 
the  temporary  dam  was  washed  away  during  the  spring  fineshets,  and  several 
times  during  the  summer.  It  was  repaired  after  each  freshet,  and  kept  in  repair 
until  the  present  time. 

gatehouse  at  gubat  falls. 

The  work  on  this  gatehouse  has  been  resumed,  and  it  will  be  completed  before 
he  beginning  of  winter.     The  floor  and  the  timbers  supporting  the  iron  gates 
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are  very  mach  decayed,  and  should  be  replaced  with  flooring  and  girders  .of 
cast-iron. 

BRIDQKS. 

The  stone  bridges  on  the  aqueduct  are  all  unfinished.  An  estimate  of  the 
cost  of  completing  them  will  be^  found  at  the  end  of  this  report,  and  also  in  each 
of  the  annual  reports  for  the  years  1864, 1865,  and  1866. 

The  importance  of  completing  these  bridges  cannot  be  overestimated.  In 
their  present  state  they  are  rapidly  deteriorating,  and  if  we  have  a  succession 
of  winters  as  cold  and  changeable  as  the  last,  their  usefulpess  for  aqueduct 
purposes  will  soon  become  seriously  impaired. 

CONNECTING  CONDUIT   AT  THE  RBCBIVING  RB8BRV0IR. 

The  work  on  the  connecting  conduit  was  resumed  August  13,  1866,  and  vig- 
orously prosecuted  until  its  completion.  Dalecarlia  tunnel,  eight  hundred  feet 
in  length,  was  continued  day  and  night  until  March  4th,  whea  it  was  pierced 
through.  On  August  8th  the  waters  of  Powder  Mill  Branch  and  of  the  re- 
ceiving reservoir  were  shut  off,  and  the  water  of  the  Potomac  (which  since  the 
5th  of  December,  1863,  had  emptied  into  the  receiving  reservoir)  was  turned 
into  the  new  connecting  conduit. 

In  making  the  excavations  for  this  conduit,  more  rock  was  encountered  than 
was  estimated  for;  nearly  its  entire  length  was  built  on  rock  foundations,  but 
the  most  expensive  and  difficult  portion  of  the  work  was  Dalecarlia  tunnel,  a 
large  part  of  which  is  constructed  through  soft  and  loose  rock  that  is  not  self- 
sustaining.  This  part  of  the  tunnel,  as  it  progressed,  was  carefully  shored  with 
heavy  timbers  and  every  precaution  used  to  protect  the  lives  of  the  miners  and 
to  prevent  the  roof  and  sides  from  caving,  yet  extensive  slides  took  place  and 
several  accidents  happened  to  the  workmen,  though  only  one  life  was  lost.  Over 
one  hundred  feet  of  the  south  heading  caved  in  and  became  an  open  cutting. 

The  cost  of  the  connecting  conduit  has  consequently  exceeded  the  appropri- 
ation made  by  Congress  in  July,  1866,  and  there  is  a  balance  due  the  contract- 
ors, Messrs.  SherrilT  and  Bangs. 

Three  hundred  feet  of  the  tunnel  will  have  to  be  arched,  and  the  water  slopes 
of  the  embankment  will  have  to  be  lined  with  ripraps  to  protect  them  firom  the 
waves  of  the  receiving  reservoir. 

THE  RECEIVING  RESERVOIR. 

On  August  8th,  when  the  Potomac  water  was  turned  into  the  connecting  con- 
duit, this  reservoir  was  shut  off  from  the  conduit  and  has  not  been  used  since. 
The  water  in  it,  which  had  become  very  impure,  was  emptied  out ;  it  was  refilled 
again  and  now  contains  about  four  days'  supply,  which  can  be  used  in  the  event 
of  an  accident  happening  to  the  conduit  above. 

This  reservoir  could  be  improved  and  made  very  useful  for  storage  and  set- 
tling of  water,  by  deepening  the  shallow  parts  and  lining  the  slopes  with  rip- 
raps. Eventually  this  improvement  will  be  found  necessary.  The  lands  in 
connection  with  this  reservoir  might  be  improved  and  beautified,  and  made  into 
a  park  which  would  be  easy  of  access  and  a  desirable  place  of  resort. 

DISTRIBUTING  RBSBRVOIR. 

Work  on  the  distributing  reservoir  was  suspended  in  June,  1864.  Since  then 
it  has  been  used  for  storage  and  settling  purposes.  On  the  completion  of  the 
connecting  conduit,  the  Potomac  water  was  introduced  directly  into  this  reser- 
voir. Owing  to  its  unfinished  condition  it  is  necessary  to  keep  the  water  at  a 
low  elevation.    When  it  is  finished  the  water  can  be  raised  several  feet  higher, 
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which  will  give  a  greater  pressure  in  ihe  pipes  and  a  largely  increased  supply  of 
water  to  Capitol  Hill,  and  other  high  points  in  the  cities. 

This  reservoir  has  been  in  use  for  over  three  years  and  no  repairs  have  been 
made  on  any  part  of  it.  The  estimate  for  completing  it  is,  consequently,  con- 
siderably increased,  and  the  longer  it  is  used  m  its  present  state  the  greater 
must  be  the  final  cost  of  completing  it. 

In  the  estimate  I  have  included  the  cost  of  laying  an  iron  main  from  the  dis- 
tributing reservoir  pipe  vault  to  Foundry  branch  pipe  vault,  to  be  used  either 
for  a  supply  or  drain  pipe.  If,  from  any  cause,  it  oecomes  necessary  to  empty 
this  reservoir,  it  can  be  done  only  by  shutting  off  one  of  the  mains  and  using  it 
for  a  drain  pipe.  *The  necessity  of  having  separate  drainage  and  supply  pipes 
is  sufficiently  obvious.  The  several  gate-houses  in  connection  with  this  reser- 
voir are  in  an  incomplete  condition,  and  during  the  cold  weather  of  last  winter 
were  a  constant  source  of  expense  and  anxiety,  and  a  watchman  had  to  be 
employed,  day  and  night,  to  keep  the  water  in  them  from  freezing  over. 

HIGH  SBRVICB  RBSBRVOIR  AT  GBORUBTOWIf . 

The  high  service  reservoir  is  also  unfinished,  but  has  been  in  constant  use 
since  June,  1865.  Its  present  appearance  is  very  unsightly ;  either  it  should 
be  finished  according  to  the  original  design,  or  the  dome  should  be  cut  down  to 
the  level  of  the  gravel  walk  and  protected  by  an  ornamental  iron  railing. 

WATBR-PRBSSURE  BNGINB. 

The  Worthington  water-pressure  engine  is  located  in  the  west  abutment  of 
bridge  No.  6.  It  has  supplied  the  high  service  with  water  for  nearly  eight 
years.  It  was  first  put  in  operation  in  November,  1859,  and  worked  till  October 
20,  1862,  when  it  was  stopped  for  repairs.  The  pistons  were  taken  out  and 
sent  to  New  York,  where  new  cylinders  were  cast  and  fitted  to  them,  and  the 
engine  was  put  in  motion  November  11, 1862.  It  was  stopped  again  for  repairs 
in  August,  1863,  and  the  valves,  which  had  become  worn,  were  taken  out  and 
planed.  Since  then  it  has  been  stopped  but  a  few  hours  at  a  time  for  slight 
repairs  until  the  16th  of  last  month,  when  it  was  taken  apart  and  fitted  with 
new  pistons  and  completely  cleaned  and  repaired.  This  occupied  seven  days, 
and  the  heights  were  supplied  with  water  by  the  Georgetown  steam  fire-engine, 
which  was  loaned  by  the  city  government  for  that  purpose.  The  water-pressure 
engine  is  now  as  good  as  new,  and  is  again  in  constant  operation. 

IRON   BRIDGES. 

Bridge  No.  5  over  College  pond  is  in  good  condition. 

Bridge  No.  6  over  Rock  creek  is  now  being  repaired.  The  forty-eight  inch 
tubes  have  been  thoroughly  scraped  and  painted  ;  the  ornamental  wreaths  which 
encircle  the  joints  of  the  tubes  had  become  loose,  and  many  of  them  dropped  off; 
several  fell  into  Bock  creek  and  cannot  be  found ;  the  others,  and  those  which 
were  loose  and  liable  to  fall,  have  l)een  replaced  and  securely  bolted  to  the  tubes. 
The  sidewalks  are  nearly  worn  out,  ana  the  roadway  requires  a  new  floor  to 
bring  it  even  with  the  rails  of  the  Washington  and  Georgetown  railway. 

GOYBRNMBNT  MAINS. 

The  government  mains  are  all  in  good  condition.  The  twelve-inch  main  in 
Pennsylvania  avenue  between  Sixth  and  Eighth  streets  east  was  lowered  three 
feet  during  the  past  summer,  in  order  to  conform  to  the  grade  of  the  avenue ; 
and  a  twelve-inch  stop  valve  was  placed  in  the  main  near  Sixth  street  east.  In 
North  B  street  a  twenty-inch  main  is  now  being  laid,  and  will  be  connected  by  a 
twelve-inch  main  with  the  pipes  in  the  Capitol.  This  will  increase  the  supply 
of  water  to  the  Capitol,  but  it  will  not  be  abundant  until  the  distributing  reser- 
voir is  completed,  and  the  water  raised  to  a  higher  elevation. 
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LANDS. 

The  United  Statee  occapj  for  aqueduct  porpoeeB  the  fallowing  described 
parcels  of  land :  \ 

At  bridge  6»  Georgetown,  the  lot  on  which  are  located  the  pipe  yard,  work 
ahop,  and  office. 

At  the  high  service  reservoir,  a  lot  fronting  on  High  street,  and  partly  cov- 
ered by  the  reservoir  embankment. 

In  Montgomery  connty,  the  roadway  across  the  farm  of  William  Brooke,  and 
near  Great  Falls  the  roadway  across  the  farms  of  Jackson,  Collins,  and  Anderson. 

At  Great  Falls  6^^^  acres  of  the  estate  of  the  late  Hall  Neilson. 

Each  of  the  above  described- pieces  will  always  be  required  for  aqueduct  iise, 
and  as  the  United  States  do  not  own  them,  I  reepectfuUy  recommend  that  they 
be  purchased. 

PINANaAL  STATEMBNT. 

At  the  date  of  the  last  annual  report  the  balance  in  the  treasury 

applicable  to  this  work  was  .    $117,198  04 

Appropriated  by  Congress  December  20, 1866 12,000  00 

Appropriated  by  Congress  March  2,  1867 20,000  00 

fotal : 149,198  04 

The  expenditures  to  date  are  as  follows : 

For  construction  of  connecting  conduit $69,248  86 

For  construction  of  Potomac  dam 33,057  90 

For  engineering,  superintendence,  and  repairs 21,208  14 

For  office  rent 187  50 

For  gas  and  fuel 188  85 

For  stationery 96  25 

For  rent  of  land 215  51 

For  printing  and  advertising 128  25 

For  internal  revenue  .  • 204  97 

For  paving  approaches  to  bridge  No.  6 - 817  25 

For  repairs  to  water-pressure  engine 300  00 

Balance  in  treasury  October  1,  1867 23,544  56 

Total 149,198  04 

Summary  of  appropriations  made  by  Congress  for  the  Washington  aqueduct: 

For  April  30,  1852 $5,000  00 

For  March  3,  1853 i 100,000  00 

For  March  3,  1855 250,000  00 

For  August  18,  1856 250,000  00 

For  March  3,  1857 1,000,000  00 

For  June  12,  1858 800,000  00 

For  June  25, 1860 500,000  00 

For  July  4,  1864 150,000  00 

For  July  28,  1866 142,584  00 

For  December  20,  1866 12,000  00 

For  March  2,  1867 20,000  00 


Total 3,229*584  00 
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ESTIMATE  OP  THE  COST  OF  COMPLETING  THE  WASHINGTON  AQUEDUCT. 

For  rent  and  pnrchase  of  5^^  acres  of  land  at  Grreat  Falls. . .  $1,320  00 
For  purchase  of  roadway  from  Oreat  Falls  to  conduit,  2^  miles» 

=  18.4  acres 1,012  00 

•For  purchase  of  roadway  across  land  owned  by  Wm.  Brooke. .  550  00 

For  rent  and  purchase  of  land  at  high  service  reservoir 3,300  00 

For  rent  and  purchase  of  land  at  bridge  No.  6 *        2,64Q  00 

For  excavating  rocks,  trees,  and  bushes  above  dam  at  Great 

Falls 5,500  00 

For  lining  and  repairing  tunnel  No.  1 1,650  00 

For  completing  stone  bridges .*.  - .  1 27,500  00 

For  increasing   embankment  over  conduit  and  macadamising 

roads 11,000  OO 

For  lining  350  feet  of  connecting  Qonduit  tunnel 15,400  00 

For  riprapping  Abater-face  of  connecting  conduit  embankment. .  11,000  00 
For  excavating  the  bottom  of  distributing  reservoir  to  an  addi- 
tional depth  of  13  feet  and  lining  the  interior  slopes  with  rub- 
ble masonry  laid  in  fcement 411,115  OO 

For  completing  gate-houses  at  distributing  reservoir 44,538  00 

For  completing  high  service  reservoir 8^800  00 

For  ventilators  over  conduit 3,080  00 

For  fencing  conduit  and  reservoirs 22,000  00 

For  30-inch  pipe  from  distributing  reservoir  pipe  vault  to  Foon- 

drv  branch  pipe  vault 78,633  00 

For  building  office  at  bridge  No.  G 3,300  00 

For  deficiency  for  the  year  ending  June  30, 1868 27,500  00 

For  engineering,  superintendence,  and  repairs  for  the  year  end- 
ing June  30,  1869  4 33,000  00 

Total 712,838  00 

If  to  the  above  be  added  the  amount  of  former  appropriationa  • .  ^  3,229,584  00 

The  total  will  be - 3,942,422  00 

Which  amount  will  represent  the  total  cost  of  the  Washington  aqueduct  wheQ 
fully  completed. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

THEODOEE  B.  SAMO, 

Chief  Engineer. 
Brevet  Brigadier  Generf^  N.  Michlbr, 

Major  of  Engineers  United  States  Army^ 
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,  APPENDIX  U. 

Annual  report  on  the  survey  of  the  north  and  northwest  lakes  for  the  year  end- 
ing June  30,  1867,  Brevet  Brigadier  General  W.  F,  Raynolds,  lieutenant 
colonel  of  engineers,  superintendent. 

Office  U.  S.  Lake  Survey, 

Detroit,  October  8,  1867. 
Sib  :  At  the  commencement  of  the  year  ending  the  30th  of  June  last  the 
lake  survey  parties  in  the  field  were  prosecuting  their  several  duties  in  the 
localities  specified  in  my  last  annual  report,  as  follows : 

One  steamer  and  two  shore  parties  in  Lake  Michigan ;  two  steamers  and 
three  shore  parties  in  Lake  Superior.  Astronomical  party  divided  into  three 
sections,  working  in  hoth  Lake  Superior  and  Lake  Micnigan. 

The  duties  of  these  several  parties  will  be  reported  upon  separately. 

LAKE    MICHIGAN. 

The  surveys  of  former  years  in  this  important  lake  had  been  prosecuted  with 
special  reference  to  producing  charts  of  localities,  of  which  the  following  had 
been  published : 

The  Straits  of  Mackinac,  the  Beaver  Island  group,  the  Fox  and  Manitou  Island 
group,  including  Grand  and  Little  Traverse  bays.  And  the  survey  of  Green 
bay  had  been  finished,  and  charts  of  the  same  were  in  preparation,  when  it  was 
decided  to  bring  out  a  connected  chart  of  the  whole  of  the  north  end  of  the 
lake  on  a  small  scale,  which,  in  connection  with  the  published  chart  of  Lake 
Huron,  would  cover  a  continuous  district  from  the  head  of  the  St.  Glair  river, 
through  the  straits  of  Mackinac,  and  southward  in  Lake  Michigan,  past  all  the 
islands  and  known  prominent  dangers. 

This  decision  rendered  it  necessary  to  extend  the  survey  of  both  shores  of 
the  lake  to  the  southward,  including  the  off-shore  hydrography  in  connection 
therewith  ;  to  carry  soundings  across  the  lake,  and,  as  a  triangulation  was  im- 
possible, to  connect  the  shore  line  by  long  azimuth  lines  and  astronomical  ob- 
seprations. 

These  important  duties  were  divided  as  follows  : 

The  astronomical  party  under  charge  of  First  Lieutenant  M.  B.  Brown,  corps 
of  engineers,  with  divisions  under  assistants  0.  B.  Wheeler  and  8.  W.  Robinson. 

A  hydrographical  and  primary  triangulation  party  under  Assistant  0.  N. 
Chaffee,  on  board  the  lake  survey  steamer  Ada. 

A  topographical  and  hydrographical  party  on  the  east  shore  of  the  lake  under 
Assistant  A.  F.  Chaffee. 

A  topographical  and  hydrographical  party  on  the  west  shore  of  the  lake, 
under  charge  of  Assistant  Henry  Gillman. 

The  astronomical  party  was  first  sent  into  Lake  Superior,  and  was  not  trans- 
ferred to  Lake  Michigan  until  the  27th  of  September.  The  instructions  given 
were  to  occupy  prominent  points  on  both  shores  of  the  lake,  south  of  the  limits 
of  triangulation  as  far  as  the  shore  line  could  be  surveyed,  determining  carefully 
the  latitude  of  as  many  prominent  headlands  as  possible. 

Eight  points  were  occupied,  two  of  which  were  on  the  east  and  six  on  the 
west  shore. 

Before  these  observations  were  computed  Lieutenant  Brown  was  relieved  from 
duty  on  the  lake  survey,  and  First  Lieutenant  James  F.  Gregory  was  placed  in 
charge  of  this  work,  the  details  of  which  will  be  found  in  Lieutenant  Gregory's 
report,  herewith  attached,  marked  A. 

Assistant  0.  N.  Chaffee  was  instructed  to  continue  the  triangulation  as  far 
south  as  practicable ;  then  to  determine  carefully  the  azimuths  between  head- 
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lands  as  far  Bonth  on  both  sides  of  the  lake  as  the  shore  line  could  be  sarrejed 
daring  the  season ;  also  to  execute  the  off-shore  hydrography  of  the  northern 
portion  of  the  lake.  •  *  •  •  •  •  • 

The  method  of  checking  the  work  by  fixing  the  latitudes  of  points,  and  the 
azimuths  of  the  lines  connecting  them,  was  adopted  as  the  best  that  was  attain- 
able under  the  circumstances. 

There  being  no  points  of  sufficient  eleration  on  the  shore  to  command  the 
distance  across  the  lake,  (which  at  the  narrowest  part  is  about  sixty  miles,)  and 
the  comparatiyely  flat  country  and  dense  forests  rendering  a  triangulation  in- 
land extremely  difficult,  if  not  impossible,  and  the  direction  of.  the  shore  lines 
being  nearly  north  and  south,  the  difference  of  latitude  between  points  with  the 
azimuth  of  the  line  connecting  them  gives  a  closer  approximation  to  the  distance 
than  could  otherwise  be  obtained.  •  •  •  •  • 

The  off-shore  hydrography  was  continued  in  the  usual  manner,  south  of  pre- 
vious work,  for  an  average  width  of  ten  miles ;  on  the  east  shore,  from  a  point 
abreast  of  Point  Aux  Bees  Scies  (Old  Point  Betsey,  as  known  by  sailors) 
light-house,  to  Little  Point  an  Sable,  a  distance  of  78  miles ;  and  on  the  west 
shore  from  near  Bailey's  harbor  to  Deansville,  a  distance  of  48  miles. 

This  party  returned  to  Detroit  on  the  first  of  November,  having  accomplished 
the  following  details  of  work,  viz: 

Number  of  secondary  triangulation  stations 18 

Number  of  sextant  angles • 380 

•  Number  of  theodolite  pointings 1,  669 

Number  of  theodolite  readings 2,  728 

Number  of  lines  of  soundings  run  with  steamer Ill 

Number  of  miles  of  soundings  run  with  steamer 1,  203 

Number  of  square  miles  of  off-shore  hydrography 1,  008 

Number  of  miles  of  shore  line  run  in  connecting  stations,  &c.,  with  shore 

work :  .  2J 

Number  of  readings  of  levelling  rod 72 

Number  of  casts  of  lead  from  steamer i....   1, 070 

Number  of  miles  run  by  steamer  on  general  duty 4,  728 

Five  lines,  separated  from  each  other  about  nine  miles,  were  sounded  across 
the  lake.    The  greatest  depth  of  water  found  was  141  fathoms. 

During  the  winter  this  work  was  plotted  upon  a  scale  of  one  sixty-thousandth, 
covering  three  sheets  of  antiquarian  paper,  with  an  area  of  1,206  square  inches 
of  hydrography,  and  one  sheet  on  a  scale  of  one  two-hundred-thousandth, 
covering  an  area  of  473  square  inches  of  hydrography.  ^ 

Assistant  Henry  Oillman  with  his  party  sailed  May  25,  and  was  landed  at 
White  Fish  bay,  on  the  west  side  of  Lake  Michigan. 

He  was  instructed  to  take  up  the  survey  on  that  side  of  the  lake  at  the  most 
southern  point  reached  by  previous  surveys,  which  was  near  Bailey's  harbor, 
and  continue  the  work,  embracing  the  coast  line  with  the  adjacent  hydrography 
and  topography,  as  far  south  as  possible. 

At  the  close  of  the  season  the  aurvey  of  this  coast  had  been  completed  to  a 
point  about  two  miles  south  of  Two  rivers. 

The  amount  of  work  accomplished  by  this  party  was  as  follows : 

Number  of  secondary  triangulation  stations  built 10 

Number  of  sounding  stations  built 134 

Number  of  buoys  placed  and  located 155 

Number  of  sextant  angles 68 

Number  of  theodolite  pointings    4, 131 

Number  of  theodolite  readings 6, 177 

Number  of  compass  readings  for  magnetic  declination 659 

Number  of  lines  sounded  with  small  boatd 1, 050 
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Number  of  milee  sounded  witli  small  boats 1,  050 

Number  of  ci^sts  of  lead  from  small  boats 47,  645 

Number  of  square  miles  of  hydrography,  in  shore 65 

Number  of  square  miles  of  topography 5Q 

Number  of  miles  run  with  stadia  for  topography 66^ 

Number  of  shore  lines  run 73J 

Number  of  observations  on  Polaris  for  determining  meridian 8 

During  the  winter  the  above  was  plotted  on  a  scale  of  one  sixteen-thousandth, 
requiring  five  antiquarian  sheets  ana  covering  759  square  inches  of  topography 
and  944  square  inches  of  hydrography. 

Assistant  A.  F.  Chaffee  sailed  with  his  party  on  the  19th  of  May  for  Frank- 
fort, on  the  east  side  of  Lake  Michigan,  with  orders  to  commence  work  at  Point 
Ajax  Bees  Scies,  where  previous  surveys  ended,  and  work  to  the  southward,  if 
possible,  as  far  as  Little  Point  au  Sable. 

Assistant  Chaffee  returned  to  Detroit  on  the  5th  of  November,  having  finished 
the  duty  assigned  him. 

The  following  are  the  details  of  the  work  accomplished  by  this  party : 

Number  of  primary  triangnlation  stations  built 1 

Number  of  sounding  stations  built 22^ 

Number  of  buoys  placed  and  located «....  164 

Number  of  theodolite  pointings 4, 822 

Number  of  theodolite  readings ^ 4,  818 

Number  of  compass  bearings  for  magnetic  declinations 43 

Number  of  lines  sounded  with  small  boats 1,  310 

Number  of  miles  sounded  with  small  boats 959 

Number  of  casts  of  the  lead  from  small  boats 47,  428 

Number  of  square  miles  of  hydrography,  in-shore 65 

Number  miles  run  with  stadia  for  topography 71 

Number  of  miles  of  shore  line  run 99 

Number  of  level  of  sights  taken 56 

The  above  was  plotted  on  a  scale  of  one  sixteen-thousandth,  and  covered  seven 
sheets  of  antiquarian  paper,  including  941  square  inches  of  hydrography  and 
375  square  inches  of  topography. 

The  following  is  the  total  amount  of  work  executed  in  Lake  Michigan  during 
the  season  of  1866 : 

Number  of  primary  triangnlation  stations  built 1 

Number  of  secondary  triangnlation  stations  built 28 

Number  of  sounding  stations  built 356 

Number  of  buoys  placed  out  aud  located 319 

Number  of  sextant  angles  448 

Number  of  theodolite  pointings 10,  622 

Number  of  theodolite  readings 13,  723 

Number  of  compass  readings  for  magnetic  declination •  702 

Number  of  linos  sounded  with  steamer ; Ill 

Number  of  lines  sounded  with  small  boats 2,  300 

Number  of  miles  sounded  with  steamer 1,  203 

Number  of  miles  sounded  with  small  boats 1,  925 

Number  of  casts  of  lead  from  small  boats 95,  073 

Number  of  casts  of  lead  from  steamer 1,  070 

Number  of  square  miles  of  hydrography  off-shore 1,  008 

Number  of  square  miles  of  hydrography  in-shore 130 

Number  of  square  miles  of  topography 137  J 

Number  of  miles  of  shore-line  run 175 

Number  of  level  sights  taken 128 

Number  of  observations  on  Polaris  for  determining  meridian •  8 
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Number  of  milee  ran  by  Bteamer  on  general  duty 4»  728 

fTumber  of  astronomicd  stations  occupied 8 

Number  of  pairs  of  stars  observed  for  latitude 1»  131 

The  triangulation  in  Lake  Michigan  is  shown  in  the  accompanying  sketch, 
marked  B. 

LAKB  8UPBRI0B. 

The  objects  aimed  at  in  Lake  Superior  were : 

1.  To  effect  a  junction  between  the  local  surveys  of  previous  years,  and  pro- 
cure a  continuous  survey  from  west  of  Ontonagon,  around  Keweenaw  Point,  to 
Chocolate  river. 

2.  The  completion  of  the  hydrographical  survey  of  Keweenaw  bay. 

3.  The  preparation  and  measurement  of  a  base  line  for  triangulation. 

4.  The  reconnoissance  for  the  primary  triangulation  of  the  east  end  of  the  lake. 

5.  To  read  as  many  of  the  angles  of  the  larger  triangles  as  was  practicable 
with  the  instruments  that  were  available. 

6.  To  determine  the  latitude  and  longitude  of  the  principal  poiats  of  trian- 
gulation. 

To  attain  these  ends  the  following  parties  were  sent  into  the  field  : 

First  Lieutenant  M.  R.  Brown,  corps  of  engineers,  was  placed  in  charge  of 
the  astronomical  and  primary  triangulation  party,  with  instructions  to  divide  it 
into  three  sections,  placing  two  of  them  under  charge  of  Assistants  0.  B.  Wheeler 
and  S.  W.  Robinson,  and  to  station  the  different  sections  at  the  vertices  of  the 
larger  triangles,  and  to  observe  for  latitude,  usii|g  the  differential  zenith  telescope, 
and  for  differences  of  longitude,  using  the  method  of  instantaneous  signals,  to  be 
made  at  suitable  points,  and  also  to  read  the  angles  at  the  points  occupied  with 
the  instruments  furnished  him. 

In  the  latter  part  of  September  Assistant  Robinson  was  relieved,  at  his  own 
request,  to  enable  him  to  accept  th6  position  of  assistant  professor  of  engineering 
in  the  University  of  Michigan,  and  Assistant  O.  Y.  Wisner  was  assigned  to 
his  duties. 

First  Lieutenant  James  F.  Gregory  reported  for  duty  after  all  the  parties  had 
left  for  the  field.  He  was  assigned  temporarily  to  assist  Lieutenant  Brown. 
Subsequently  he  was  placed  in  charge  of  the  steamer  Search,  and  in  April  last. 
Lieutenant  Brown  being  relieved  from  the  lake  survey  by  order  from  the  de- 
partment. Lieutenant  Gregory  was  placed  in  charge  of  the  ^tronomical  com- 
putations then  being  made.  His  report  of  the  entire  operations  of  the  party 
will  be  found  herewith,  marked  A. 

Assistant  D.  F.  Henry  was  assigned  to  the  charge  of  the  party  on  board  the 
steamer  Search,  and  was  directed  to  resume  the  reconnoissance  for  points  of 
primary  triangulation ;  to  build  stations ;  to  sound  lines  across  the  lake ;  to  make 
surveys  of  distant  shoals ;  and  to  aid  the  astronomical  party  by  landing  them  at 
thepoints  to  be  occupied,  keeping  them  supplied  with  provisions,  &c. 

He  left  this  city  with  his  party  on  the  23d  of  May,  and  continued  on  the  work 
assigned  him  untU  August  31,  when  he  was  transferred  to  the  base  line  at  Port- 
age entry,  in  order  to  commence  its  measurement,  turning  over  the  steamer 
Search  to  Lieutenant  Gregory. 

The  following  are  the  details  of  the  work  accomplished  by  this  party : 

Number  of  primary  triangulation  stations  built 3 

Number  of  base  line  transit  stations  built ^     4 

Number  of  water  stations  built 2 

Number  of  sounding  stations 11 

Number  of  buoys  placed  and  located k 32 

Number  of  sextant  angles 301 

Number  of  theodolite  pointings 296 
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Number  of  theodolite  readings ^6 

Number  of  compass  readings  for  magnetic  declination 3 

Number  of  lines  sounded  with  steamer * 33 

Number  of  lines  sounded  with  small  boats 124 

Number  of  miles  sounded  with  steamer 785 

Number  of  miles  sounded  with  small  boats 43 

Number  of  casts  of  lead  made  from  steamer 194 

Number  of  casts  of  lead  made  from  small  boats 1.484 

Number  of  scmare  miles  of  hydrography  in-shore 3 

Number  of  nmes  of  shore  line  chained  and  sketched . . . . , 2.} 

Number  of  barometer  readings 113 

Number  of  heights  measured  by  bai*ometer 13 

Number  of  miles  run  by  steamer  on  general  duty 4,839 

Assistant  Henry's  report  of  his  season's  work  will  be  found  herewith,  mark^  B. 

Assistant  A.  G.  Lamson  w^s  assigned  to  the  charge  of  the  party  on  board  the 
steamer  Surveyor,  and  left  this  city  on  ihe  22d  of  May, 

The  instructions  given  were  to  build  stations  for  primary  triangulation  at 
points  selected  the  season  before ;  to  cut  out  lines  of  sight ;  and  to  make  a 
bydrographieal  survey  of  Keweenaw  bay,  and  to  the  eastward  along  the  south 
shore  of  Lake  Superior,  as  far  as  possible. 

The  Surveyor  returned  to  Detroit  on  the  23d  of  October,  having  accomplished 
the  following  work,  viz : 

Number  of  primary  triangulation  stations  built.  ..••.. 8 

Number  of  sounding  stations  built .....' 8 

Number  of  sextant  angles  measured * 60 

Number  of  theodolite  pointings • 2,794 

Numb^  of  theodolite  readings 5,585 

Number  of  lines  sounded  with  steamer 117 

Number  of  miles  sounded  with  steamer It  178| 

Number  of  casts  of  lead  from  steamer 1,232 

Number  of  square  miles  of  hy (Urography  oflF-shore 1,05 Ij^ 

Number  of  miles  run  with  stadia  for  topography 1 

Number  of  miles  of  line  of  sight  opened , 3 

Number  of  miles  run  by  steamer  on  general  duty 2,490i^ 

Completing  the  off-shore  hydrography  from  Keweenaw  Point  to  Laughing 
White  Fish  Point,  twenty  miles  to  the  eastward  of  Marquette,  a  distance  of 
about  150  miles. 

The  above  work  was  plotted  during  the  winter  on  a  scale  of  one  one-hundred- 
and-seventy-thousandth,  and  embraced  147  square  inches  of  hydrography. 

Assistant  J.  R.  Mayer  was  placed  in  charge  of  a  party  to  survey  tne  shore- 
line and  adjacent  hydrography  and  topography,  commencing  at  Keweenaw  bay 
and  working  to  the  eastward  until  he  joined  tne  party  of  Assistant  Albert  Molitor, 
who  was  assigned  to  a  similar  duty  beginning  at  Marquette  and  working  to.  the 
westward. 

The  field  assigned  to  this  parhr  comprised  a  portion  of  the  east  side  of  Ke- 
weenaw bay,  and  the  important  indentation  of  Huron  bay  extending  inland  about 
twelve  miles,  and  affording  one  of  the  most  perfectly  sheltered  harbors  on  the 
entire  lakes,  the  whole  of  which  was  minutely  surveyed ;  also,  the  Huron  islands, 
which  lie  in  the  track  of  vessels  plying  between  Marquette  and  Portage  entry. 

Assistant  Mayer  left  this  city  with  his  party  on  the  23d  of  May,  and  returned 
in  the  latter  part  of  October,  having  performed  the  following  amount  of  work  : 

Number  of  secondary  triangulation  stations  built 32 

Number  of  sounding  stations  built 105 

Number  of  buoys  placed  and  located • 133 

Number  of  lines  sounded  with  small  boats l,0:i^ 
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Namber  of  miles  sounded  with  small  boats .  763 

Number  of  casts  of  the  lead  with  small  boats 2S»864 

Number  of  square  miles  of  hydrography  in-sbore 63 

Number  of  theodolite  pointings 3,678 

Number  of  theodolite  readings 4»2^4 

Number  of  secondary  base  lines  measured 2 

Number  of  meridian  line  observed 1 

Number  of  miles  of  shore-line  run  with  stadia 68 

Number  of  miles  run  with  stadia  for  topography 20 J 

Number  of  square  miles  of  topography  sketched • A .  •  •  25 

The  above  was  plotted  on  a  scale  of  one  sixteen-thousandth,  on  two  sheets  of 
antiquarian  paner,  and  embraced  684  square  inches  of  minute  hydrography  and 
636  square  inches  of  minute  topography. 

Assistant  Albert  Molitor,  in  charge  of  a  similar  party,  left;  Detroit  at  the  same 
time  as  Assistant  Mayer,  with  instructions  to  con^ence  his  work  at  Marquette 
and  continue  to  the  westward  until  he  met  Assistant  Mayer,  which  he  did  on  the 
18th  of  August,  at  Huron  river,  when  his  party  was  transferred  to  the  base  line 
at  Portage  entry,  to  assist  in  its  measurement.  < 

The  fi,eld  surveyed  by  Assistant  Molitor  included  Granite  island,  a  small  bat 
dangerous  island  lying  in  the  track  of  commerce,  and  about  five  and  three-quarter 
miles  from  the  mainland,  also  several  islands  lying  near  the  shore,  which,  with 
the  indentation  of  the  main  land,  afiPord  reasonably  good  anchorage  for  vessels  in 
almost  any  stores,  all  of  which  were  carefully  surveyed,  and  will  be  fully  shown 
on  the  charts  to  be  prepared. 

A  reef  was  also  discovered  hy  this  party  between  Partridge  island  and  the 
main  shore,  one  rock  lying  but  two  feet  beneath  the  surface  of  the  water. 

During  the  latter  part  of  the  season,  after  his  party  had  been  sent  to  the  base 
line,  Assistant  Molitor  was  detailed  to  make  a  survey  of  the  mouth  of  the  Aa 
Sable  river.  Lake  Huron,  for  harbor  purposes,  which  he  accomplished,  and  re- 
turned to  Detroit  on  the  17th  of  September.  x 

Th^  following  are  the  details  of  the  work  performed  by  this  party  during  the 
season,  viz :  . 

Number  of  sounding  stations  built <. 262 

Number  of  buoys  placed  out  and  located 160 

Number  of  lines  of  soundings  made  with  small  boats 1, 138 

Number  of  miles  of  soundings  made  with  small  boats 924 

Number  of  casts  of  the  lead  made  with  small  boats 34,  786 

Number  of  theodolite  pointings 6,  467 

Number  of  theodolite  readings 8r660 

Number  of  sexant  angles , 269 

Number  of  secondary  base  lines 6 

Number  of  miles  of  shore-line  surveyed 64 

Number  of  observations  for  true  meridian 3 

Nuinber  of  compass  readings  for  magnetic  declination 24 

Number  of  square  miles  of  hydrography  in-shore 33^ 

Number  of  square  miles  of  topography- 26J 

Number  of  vertical  angles  for  topography 338 

The  above  work  was  plotted  on  a  scale  of  one  sixteen-thousandth,  covering 
four  sheets  of  antiquarian  paper,  embracing  6341  square  inches  of  hydrography 
and  790^  square  inches  of  topography ;  and  in  addition  a  map  of  Granite  island. 
Lake  Superior,  on  a  scale  of  one  five-hundredth,  embracing  99^  square  inchea 
of  topography. 

The  An  Sable  survey  was  accomplished  with  the  following  details  : 

Number  of  sounding  stations  built 47 

Number  of  theodolite  pointings ., . . , , 217 

Number  of  theodolite  readings -  •• . 225 
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Number  of  baoys  placed  oat  and  located 7 

Number  of  lines  sounded  with  small  boat 123 

Number  of  casts  of  lead  with*small  boat 2,  303 

which  was  plotted  on  a  scale  of  one  twenty-four-hundredth,  corering  a  sheet  of 
antiauarian  paper,  and  embradnr  sixty  square  inches  of  topography,  and  one 
hunored  and  four  square  inches  of  hydrography. 

SURVEY  OP  THB   HARBOR   AT  SUPBRIOR  CITY. 

In  accordance  with  letter  ^m  the  department  dated  July  23,  1866,  directing 
that  a  survey  of  the  above-named  point  be  made  for  the  purpose  of  making  an 
estimate  for  the  improvement  of  the  harbor,  Assistant  E.  8.  Wheeler  was  de- 
tailed from  Assistant  Henry's  party  for  the  duty  on  the  10th  of  September. 
He  accomplished  the  survey  in  eight  days.  The  rollowing  are  the  details  of  the 
work: 

Number  of  buoys  placed  out  and  located 23 

Number  of  theodolite  pointings 1 309 

Number  of  theodolite  readings 309 

Number  of  miles  of  shore-line  chained  and  sketched 2 

Number  of  square  miles  of  hydrography  in-shore J 

Number  of  lines  of  soundings  with  small  boats  - 193 

Number  of  miles  of  soundings  with  small  boats 43 

Number  of  casts  of  the  lead 3, 176 

The  above  was  plotted  on  a  scale  of  one  five-thousandth,  and  embraced  six 
and  one-half  square  inches  of  topography,  and  fifty-seven  and  one-half  square 
inches  of  hydrography. 

The  total  amount  of  work  accomplished  in  Lake  Superior  during  the  season 
of  1866  is  as  follows  : 

Number  of  primary  triangulation  stations  built 11 

Number  of  secondary  triangulation  stations  built 32 

Number  of  sounding  stations  built 376 

Number  of  water  stations  built 2 

Number  of  base  line  transit  stations  built 4 

Number  of  buoys  placed  and  located 348 

Number  of  sextant  angles ^ 630 

Number  of  theodolite  pointings 13,  544 

Number  of  theodolite  readings 19,  064 

Number  of  compass  bearings  for  magnetic  declination 3 

Number  of  lines  sounded  with  steamer 150 

Number  of  lines  sounded  with  small  boats 2,. 484 

Number  of  miles  sounded  with  steamer 1, 963} 

Number  of  miles  sounded  with  small  boats 1,  773 

Number  of  casts  of  the  lead  from  steamer 1,  426 

Number  of  casts  of  the  lead  from  small  boats 68,  310 

Number  of  square  miles  of  hydrography  off-shore 1,  051 J 

Number  of  square  miles  of  hydrography  in-shore 90 

Number  of  square  miles  of  topography 50^ 

Number  of  miles  of  shore  line 126j 

Number  of  miles  run  with  stadia  for  topography 21J 

Number  of  observations  for  true  meridian 3 

Number  of  vertical  angles  for  topography .     338 

Number  of  seoondanr  base  lines 7 

Number  of  miles  of  line  of  sight  opened 3 

Number  of  barometer  readings 113 

Number  of  heights  measured  by  barometer 13 

Number  of  suks  mm  by  steuner  on  general  duty 7,  T 
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Field  operations  for  season  of  1867. 

RIVER  ST.  CLAIR  SURVEY. 

Navigation  being  open  longer  bj  several  weeks,  both  at  the  beginning  and 
end  of  the  season,  in  the  St  Glair  and  Detroit  rivers  t!ian  in  Lake  Superior,  I 
recommended  to  the  department  to  use  this  time  for  making  a  survej  of  these 
localities,  and  thus  connect  the  surveys  in  Lake  Erie  with  those  in  Lake  Huron. 

The  programme  for  the  season's  operations  was  approved  as  presented.  In 
order  to  carrv  it  out,  the  three  steamers  belonging  to  the  lake  survey  were  at 
once  preparea  for  service  and  despatched  to  the  St.  Glair  river,  with  instructions 
to  work  in  that  locality  until  navigation  was  open  into  Lake  Superior. 

The  organization  was  as  follows :  Lieutenant  James  M^rcur,  corps  of  engi- 
neers, was  placed  in  charge  of  the  steamer  Search,  with  instructions  to  com- 
mence at  Fort  Huron,  at  the  foot  of  Lake  Huron,  and  to  carry  the  survey  as 
far  as  the  town  of  St  Glair,  from  which  point  Lieutenant  B.  D.  Greene,  corps 
of  engineers,  with  the  party  on  board  the  steamer  Surveyor,  was  to  carry  it  on 
to  meet  the  work  of  Assistant  0.  N.  GhafiPee,  who,  with  the  party  on  the 
steamer  Ada,  was  instructed  to  begin  his  survey  near  the  town  of  Algonac,  at 
the  head  of  the  delta  of  the  St.  Glair  river,  and  continue  the  survey  over  the 
entire  area  covered  by  the  delta,  or  as  much  thereof  as  possible,  before  the 
opening  of  navigation  in  Lake  Superior. 

The  steamer  Search  left  Detroit  for  her  field  of  duty  on  the  17th  of  April, 
Lieutenant  Mercur  having  as  his  assistauts  Messrs.  Albert  Molitor,  Flint  and 
Towar. 

Ou  the  31st  of  May  the  party  returned  to  this  city,  having  completed  the  duty 
assigned  them. 

The  following  is  the  amount  of  work  accomplished  ;  . 

Number  of  secondary  triangulation  stations  built 41 

Number  of  sounding  stations  built 130 

Number  of  theodolite  pointings 6,  387 

Number  of  theodolite  readings 7, 368 

Number  of  lines  sounded 645 

Number  of  miles  sounded 1 . . .         254^ 

Number  of  casts  of  the  lead  taken .^  10,  726 

Number  of  miles  levelled 13^ 

Number  of  miles  of  shore-line  run 31 J 

Number  of  miles  measured  with  stadia 27  4j 

Number  of  square  miles  of  topography 25 

Number  of  vertical  angles  for  topography 1, 165 

Number  of  compass  bearings  for  magnetic  declination 11 

Number  of  observations  for  true  meridian 1 

The  steamer  Surveyor  sailed  with  the  Search  (April  17,)  Lieutenant  Greene 
having  as  his  assistants  Messrs.  Lamson,  Paul  Mayer  and  Marr. 

She  returned  to  Detroit  on  the  24th  of  May,  the  party  having  finished  the 
work  assigned  them,  the  details  of  which  were  as  follows : 

Number  of  secondary  triangulation  stations  built 71 

Number  of  sounding  stations  built 161 

Number  of  buoys  placed  and  located 9 

Number  of  theodolite  pointings • . . .     4,  681 

Number  of  theodolite  readings 4,  366 

Number  of  miles  of  shore-line  run 32 

Number  of  miles  run  with  stadia 179j 

Number  of  square  miles  of  topography 32J 

Number  of  miles  of  levellingnm 16 
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Number  of  readings  for  levels 126 

Number  of  bencb-marks  establisbed 4 

Number  of  feet  measured  with  chain 5,  240 

Number  of  lines  sounded  with  small  boat 408 

Number  of  miles  sounded  with  small  boat 190 

Number  of  casts  of  the  lead 7,  733 

Number  of  compass  bearings  for  magnetic  declination 7 

Number  of  observations  for  true  meridian 2 

The  steamer  Ada  left  on  the  16th  of  April,  having  Assistant  O.  N.  Chaffee 
in  charge,  with  Messrs.  A.  F.  Chaffee,  Foote  and  Wallace  as  assistants,  and 
returned  to  this  city  on  the  24th  of  May  to  reorganize  for  the  season's  work  in 
Lake  Superior,  having  surveyed  24J  miles  of  river  course. 

The  following  are  the  details  of  work  of  Assistant  Chaffee's  party : 

Nimibejr  of  secondary  triangulation  stations 79 

Number  of  sounding  stations   2S0 

Number  of  buoys  placed  and  located 23 

Number  of  sextant  angles 75 

Number  of  theodolite  pointings 4,  627 

Number  of  compass  bearings  for  magnetic  declination 7 

Number  of  lines  sounded  with  small  boats 1,014 

Number  of  casts  of  the  lead  with  small  boats 19, 262 

Number  of  miles  sounded  with  small  boats , 408^ 

Number  of  square  miles  of  topography 32 

Number  of  miles  run  with  stadia 84J 

Number  of  miles  of  water  line  sketched 25^ 

Number  of  feet  chained  for  secondary  base  line 12,  701 

Number  of  observations  for  true  meridian 2 

Number  of  water  gauges  erected 2 

Number  of  square  miles  of  hydrography 8 

The  following  is  a  general  summary  of  the  work  performed  in  carrying  the 
survey  from  the  head  of  the  St.  Clair  river  to  the  deep  water  of  Lake  St.  Clair : 

Number  of  secondary  triangulation  stations  built 191 

Number  of  sounding  stations  built 571 

Number  of  buoys  placed  out  and  located 32 

lifumber  of  sextant  angles 75 

Number  of  theodolite  pointings 15,  695 

Number  of  theodolite  readings 16,  361 

Number  of  compass  bearings  for  magnetic  declination 25 

Number  of  lines  sounded  with  small  boats 2, 067 

Number  of  miles  sounded  with  small  boats 853 

Number  of  casts  of  lead  with  small  boats 37,  721 

Number  of  square  miles  of  topography 89  J 

Number  of  miles  run  with  stadia  for  topography 538 

Number  of  miles  of  shore  line  run 88f 

Number  of  miles  leveUed 29^ 

Number  of  vertical  angles  for  topography 1, 1 65 

Number  of  square  miles  of  hydrography 23 

Number  of  observations  for  true  meridian 5 

The  above  comprises  a  complete  survey  of  the  St.  Clair  river  from  Lake 
Huron  to  the  deep  water  in  Lake  St.  Clair. 

The  following  table  exhibits  at  a  glance  the  amount  of  work  executed  in  Lakes 
36  w ^Vol.  ii. 
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Superior  and  Michigan  daring  the  season  of  1866,  and  in  tbe  river  St  Olafir 
previous  tbe  30th  of  June,  1867 : 


Character  of  work. 


Namber  of  primary  triangttlation  stations  baUt 

■Number  of  secondary  triangnlation  stations  boilt 

Namber  of  sounding  stations  built 

Namber  of  water  stations  bvllt 

Namber  of  base-line  transit  stations  boUt 

Number  of  buoys  placed  out  and  located 

Number  of  sextant  angles 

Number  of  theodolite  pointings 

Number  of  theodolite  reading^ 

Number  of  compass  bearing^  for  magnetic  declination. 

Namber  of  lines  soonded  with  steamer 

Number  of  lines  sounded  with  small  boats 

Number  of  miles  sounded  with  steamer 

Number  of  miles  sounded  with  small  boats 

Number  of  casts  of  the  lead  from  steamer 

Namber  of  casts  of  the  lead  fW>m  small  boats 

Namber  of  square  miles  of  hydrography  off-shore 

Number  of  square  miles  of  hydrography  in-shore 

Number  of  square  miles  of  topography 

Namber  of  miles  of  shore  line , 

Number  of  miles  run  with  stadia  for  topography 

Namber  of  observations  for  true  meridiaa 

Namber  of  level  sights  talcen 

Namber  of  vertical  angles  for  topography 

Namber  of  secondary  base  lines  measured 

Number  of  miles  of  line  of  sight  opened 

Number  of  barometer  readings 

Number  of  heights  measured  by  barometer 

Number  of  miles  run  by  steamers  on  general  duty 

Number  of  astronomic&l  stations  occupied 

Number  of  pairs  of  stars  observed  for  latitude 

Number  of  flashes  for  longitude 
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LAKE    SUPERIOR. 

In  accordance  with  the  programme  for  the  season,  preparations  were  made 
for  taking  the  field  in  Lake  Superior  as  soon  as  possible  after  the  opening  of 
navigation.  The  plan  proposed  was  to  carry  the  survey  from  the  head  of  the  St. 
Mary's  river  westward  as  far  as  Marquette,  to  continue  the  primary  triangulatioa 
and  observations  for  latitude  and  longitude,  and  to  survey  as  much  of  Isle 
Royale  as  possible.  For  the  accomplishment  of  these  objects  the  following 
disposition  of  parties  was  made  and  the  field  occupied  in  the  following  order : 

Brevet  Lieutenant  Colonel  F.  U.  Farqubar,  captain  corps  of  engineers,  was 
placed  in  charge  of  the  steamer  Search,  which  left  this  city  on  the  7th  of  June, 
having  on  board  the  parties  of  Lieutenant  Greene  and  Assistant  Lamson. 
Colonel  Farqubar  was  instructed — 1st.  To  make  the  off-shore  soundings  from 
Grand  island  eastward  as  far  as  possible,  or  until  he  met  the  work  of  Assistant 
O.  N.  Chaffee.  2d.  To  cai-ry  supplies  to  the  three  shore  parties  between  Mar- 
quette and  the  St.  Mary's  river,  moving  their  camps,  and  giving  such  instruc- 
tions as  may  be  required  to  secure  uniformity  and  the  completion  of  their  work. 
3d*  Making  the  necessary  reconnoissance  to  determine  the  most  suitable  points 
t»  be  occupied  by  the  astronomical  parties,  and  locating  them  at  the  points 
selected,  keeping  them  supplied  with  provisions,  &c.,  &c.  4th.  Jiiakiug  recon- 
noissance for  points  of  primary  triangulation  in  the  eastern  portion  of  the  lake. 
5th.  To  survey  all  shoals  or  small  islands  beyond  the  limits  of  the  shore  parties' 
work.  6th.  To  have  a  general  supervision  of  all  the  parties  in  Lake  Superior, 
and,  in  my  absence,  give  such  instructions  as  might  be  necessary  to  secure  satis- 
factory discharge  of  their  duties. 

First  Lieutenant  James  F.  Gregory,  corps  of  engineers,  was  placed  in  charge 
of  the  party  on  board  of  the  steamer  Surveyor,  which  also  sailed  for  Lake 
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Superior  on  tbe  7th  of  June.  Tbe  datiee  assigned  bim  were  as  follows: 
1st  Making  the  off-sbore  soundings  around  Isle  Royale,  including  the  channel 
between  it  and  the  north  shore.  2d.  The  reconnoissance  for  primary  triangnla- 
tion  between  Isle  Roy  ale  and  the  north  shore,  erecting  stations,  and  reading  tbe 
angles  of  the  same.  3d.  The  survey  of  all  shoals  or  small  islands  beyond  the 
limits  of  the  work  of  the  shore  parties.  4tb.  Moving  the  two  shore  parties  on 
Isle  Royale,  keeping  them  supplied  with  provisions,  &c.,  &c.  5th.  In  the 
absence  of  myself  and  Colonel  Farqubar,  to  give  such  instructions  to  the  shore 
parties  on  Isle  Royale  as  might  be  requisite  to  secure  a  hearty  co-operation  and 
faithful  performance  of  the  duties  committed  to  them. 

Lieutenant  Gregory  reports  that  tbe  work  has  been  greatly  impeded  by  dense 
fogs.  The  shores  of  the  island  are  also  very  bad.  No  dependence  can  be 
placed  upon  soundings,  the  water  frequently  shoaling  up  between  soundings 
from  fifty  or  sixty  fathoms  to  a  few  feet,  and  in  many  places  a  lead-line  dropped 
from  the  rocks  reaches  from  eight  to  twenty  fathoms. 

Assistant  0.  N.  Chaffee  sailed  June  8,  in  charge  of  tbe  steamer  Ada,  under 
instructions  to  take  up  the  primary  triangulation  of  Lake  Superior  east  of 
Keweenaw  Point,  and  push  it  forward  as  rapidly  as  possible  as  far  as  the  trian- 
gulation could  be  carried  to  the  eastward.  Having  completed  this  duty,  he  was 
directed  to  take  up  the  offshore  hydrography  at  the  bead  of  the  St.  Mary'ti 
river,  and  continue  it  to  the  northwest,  around  White  Fiah  Point,  until  he  met 
and  connected  with  tbe  work  of  Colonel  Farquhar.  He  was  also  directed  to 
make  the  necessary  reconnoissance  and  triangulation  to  determine  tbe  general 
contour  on  the  Canadian  side  of  tbe  bay  south  of  White  Fish  Point. 

First  Lieutenant  B.  D.  Greene,  corps  of  engineers,  was  placed  in  charge  of  a 
party  which  left  Detroit  on  the  7th  of  June,  on  board  the  steamer  Search,  for 
the  purpose  of  making  a  topographical  and  hydrographical  survey  of  the  south 
side  of  the  Isle  Royale.  He  was  landed  on  the  most  eastern  point  of  the 
island,  and  instructed  to  continue  the  survey  to  the  westward  as  far  as  possible. 

Assistant  A.  C.  Lamson  also  sailed  on  board  the  steamer  Search,  with  his 
party,  June  7,  for  Isle  Royale,  having  been  instructed  to  survey  the  north  side 
of  the  island,  commencing  at  the  most  eastern  point  and  work  to  the  westward 
as  far  as  practicable. 

The  field  of  duty  assigned  these  two  parties  comprised  tbe  numerous  bays 
and  islands  forming  the  eastern  portion  of  Isle  Royale — as  complicated  and 
difficult  portion  of  the  coast  as  any  in  the  whole  extent  of  the  lakes.  The 
shore  is  almost  invariably  bold  and  rocky,  and  in  most  places  so  steep  as  to 
make  landing  impossible.  Numerous  deep  and  narrow  bays,  separated  by 
rocky  islets,  form  a  succession  of  harbors  unsurpassed  in  excellence  and  beauty. 
The  bottom,  however,  is  very  irregular,  the  depth  changing  from  many  fathoms 
to  a  few  feet  between  casts  of  the  lead,  and  requiring  the  most  minute  survey 
to  render  tbe  harbors  available. 

Assistant  Henry  Gillmau  sailed  with  bis  party  on  June  7,  entrusted  with  the 
duty  of  making  a  topographical  and  hydrographical  survey  from  Grand  inland, 
and  continue  to  the  westward  until  his  work  joined  tbe  survey  previously  made 
of  Marquette  harbor,  after  which  bis  party  was  to  be  transferred  to  tbe  base- 
line at  Portage  entry,  to  assist  in  its  measurement. 

Assistant  J.  R.  Mayer,  with  his  party,  also  sailed  June  7.  Assistant  Mayer 
was  instructed  to  commence  bis  surveys  at  Grand  island,  and  continue  to  tbe 
eastward  until  bis  work  joined  that  of  Assistant  Molitor.  The  field  assigned 
Assistant  Mayer  includes  the  well-known  locality  of  tbe  "Pictured  Rocks," 
where  it  is  unsafe  to  be  in  a  small  boat  except  in  a  perfect  calm. 

Assistant  Albert  Molitor  was  placed  in  charge  of  a  similar  party,  and  in- 
structed to  commence  his  surveys  at  the  most  northern  point  of  the  surveya 
heretofore  made  in  the  St.  Mary's  river  and  Taquamenon  nay,  and  to  continue 
his  work  from  that  point  north  and  westward,  around  White  Fish  Point,  until 
he  met  and  closed  upon  the  work  of  Assistant  Mayer.    This  party  sailed  foi 
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their  field  of  duty  on  June  8,  and  arrived  at  their  first  camping  groand  in 
Taquamenon  bay  on  the  10th  of  the  same  month. 

ASTRONOMICAL  DUTY. 

First  Lieutenant  James  IMLercur,  corps  of  engineers,  was  placed  in  charge  of 
the  astronomical  party. 

He  was  directed  to  separate  Ins  party  into  three  divisions,  placing  two  of 
them  in  charge  of  Assistants  O.  B.  Wheeler  and  G.  T.  Wisner,  and  instructed 
to  occupy  the  same  stations  as  last  season,  more  powerful  instruments  having 
been  borrowed  from  the  United  States  Coast  Survey,  and  it  is  hoped  that  better 
results  may  be  obtained. 

Lieutenant  Mercur  left  this  city  with  his  party  June  20,  and  landed  at  Cop- 
per Harbor,  from  which  point  the  different  sections  of  his  party  were  carried 
to  their  destinations  by  the  steamer  Search. 

THE    "SUN    TELEGRAPH." 

The  operations  of  the  astronomical  and  triangulation  parties  for  the  past 
three  years  have  incidentally  developed  an  exceedingly  interesting  application 
of  the  heliotrope,  which  is  worth  mentioning. 

While  using  this  iustrument  in  Green  Bay,  in  1865,  Assistants  0.  B.  Wheeler 
and  Robinson  commenced  communicating  with  each  other  by  cutting  off  the 
light  from  the  heliotrope  in  such  a  way  as  to  make  the  telegraphic  alphabet  to 
be  read  by  sight  insteaa  of  by  sound,  the  distance  between  them  being  about 
twenty  miles.  Practice  soon  enabled  them  to  do  so  with  facility.  In  1866  the 
same  thing  was  done  over  a  distance  of  between  fifty  and  sixty  miles ;  and 
during  the  past  season  Assistant  Wheeler  sent  an  order  for  me  from  station 
Tip-Top  to  station  St.  Ignace,  a  distance  of  ninety-two  miles,  which  order  was 
received  and  obeyed. 

This  method  of  communicating  intelligence  must  have  an  important  bearing 
in  military  operations,  for  by  the  simple  aid  of  a  small  looking-glass,  or  even 
the  light  of  a  lamp,  information  could  be  sent  to  the  enemy  almost  without  the 
possibility  of  detection. 

On  the  30th  of  June,  the  date  to  which  a  report  is  called  for  by  the  regula- 
tions, the  several  parties  were  engaged  in  the  discharge  of  their  respective 
duties,  and  were  making  good  progress.  The  details  of  the  work  done  by 
them  during  the  season  will  be  given  in  my  next  annual  report. 

OUTFLOW  OF   THE   LAKES. 

The  subject  of  the  supply  of  water  in  the  chain  of  lakes  is  one  that  has  never 
been  examined,  and  as  no  discussion  of  the  phenomenon  of  the  lakes  can  be 
complete  without  it,  I  proposed  to  the  department  to  commence  the  investiga- 
tion the  present  season. 

The  suggestion  having  been  approved,  the  duty  was  assigned  to  Assistant 
D.  F.  Henry,  who  was  directed  to  gauge  carefully  the  rivers  forming  the  con- 
necting links  in  the  chain. 

For  this  purpose  parties  were  to  be  stationed  as  follows  :  In  the  St.  Mary's 
river,  below  the  falls ;  in  the  St.  Clair  river,  near  the  town  of  St.  Clair ;  in  the 
Niagara  river,  below  the  falls ;  and  in  the  St.  Lawrence  river,  near  the  town  of 
Ogdensburg. 

Assistant  Henry,  with  Assistants  Foote  and  Flint,  (who  had  charge  of  the 
small  parties,)  left  this  city  on  the  8th  of  June  for  St.  Clair,  where  preliminary 
experiments  were  made ;  after  which,  on  the  29th  of  June,  Assistant  Foote, 
with  his  party,  was  transferred  to  Sault  Ste.  Marie,  while  Assistant  Flint  was 
left  to  continue  the  work  at  St.  Clair. 

The  method  pursued  is  substantially  the  same  as  that  adopted  on  the  Mis- 
sissippi river  survey.  (See  Report  on  the  Physics  and  Hydraulics  of  the  Mia- 
sissippi  Biver,  page  222,  et  seq!) 
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These  inyestigatioDS  are  still  going  on,  and  of  coarse  cannot  now  be  reported 
upon. 

MBTBOROLOOICAL   DEPARTMENT. 

On  the  1st  of  January  last  Assistant  D.  F.  Henry  was  placed  in  charge  of 
the  meteorological  department  of  the  survey.  Observations  have  been  made 
throughout  the  year  at  twelve  stations,  covering  the  entire  chain  of  lakes,  and 
the  records  transmitted  monthly  to  this  office,  where  they  are  reduced  and  tabu- 
lated. 

These  observations  have  now  been  continued  through  a  period  of  nearly  seven 
years,  and  have  already  produced  highly  interesting  and  important  results. 

The  existence  of  a  lunar  tide  has  been  clearly  shown.  The  influence  of  the 
lakes  upon  the  climate  demonstrates,  and  recent  investigations  seem  to  indicate, 
the  existence,  during  calm  weather,  of  a  land  and  lake  breeze. 

Indeed,  the  further  all  the  investigations  are  carried,  the  more  fully  it  is 
shown  that  all  the  phenomena  of  the  ocean  pertain  to  the  lakes,  and  that  they 
are  justly  entitled  to  their  common  appellation  of ''  inland  seas  " 

Assistant  Henry's  report  will  be  found  herewith,  marked  0.  He  has  not 
as  yet  been  able  to  discuss  fully  the  data  that  have  been  obtained,  and  there 
yet  remains  much  to  be  done. 

OFFICE  WORK. 

In  addition  to  the  duties  of  the  parties  in  the  field,  whose  work  is  reduced 
and  plotted  during  the  winter  by  the  assistants  in  charge,  the  details  of  which 
have  been  given  in  each  case,  and  the  reduction  of  meteorological  observations, 
which  has  been  mentioned  as  constantly  in  progress,  there  are  other  duties  car- 
ried on  in  the  office  throughout  the  year.     These  consist  of  the 

REDUCTION  OF  MAPS  FOR  THE  BNORAVBR. 

All  the  field-notes  are  projected  on  a  scale  of  not  less  than  one  sixteen-thou- 
sandth, or  about  four  inches  to  one  mile. 

These  maps  show  in  detail  all  the  work  that  has  been  done,  and  where  a 
larger  scale  is  required  to  do  this  it  is  used.  These  detail  maps,  though  inval- 
uable as  records  and  for  reference,  are,  however,  entirely  too  unwieldy  for  gen- 
eral use.     They  are  therefore  reduced  to  an  appropriate  scale  for  publication. 

During  the  past  year  Assistant  J.  U.  Mueller  has  finished  a  map  of  the 
north  end  of  Lake  Michigan,  including  the  Straits  of  Mackinac  and  Green  bay, 
on  a  scale  of  one  four-hundred-thousandth,  which  was  forwarded  to  the  bureau 
on  the  5th  of  October,  1867. 

This  map  involved  the  reduction  of  one  hundred  and  ten  of  the  maps  of 
detail,  and,  while  it  shows  all  the  leading  features  of  the  district  included  within 
its  limits,  gives  no  idea  of  the  amount  of  labor  expended  to  produce  it.  Shoals 
that  required  days  to  survey,  and  upon  which  thousands  of  casts  of  the  lead 
have  been  taken,  are  represented  by  a  single  figure  showing  the  least  depth. 
Large  bays  that  have  been  minutely  surveyed  are  represented  only  by  shading, 
and  a  few  figures  to  show  the  depth  of  water.  It  is  only  by  an  examination  of 
the  maps  of  detail  that  the  value  of  the  survey  can  be  appreciated. 

The  execution  of  the  map  in  question  is  highly  creditable  to  Mr.  Mueller. 

Assistant  Edward  Molitor  has  completed  the  reduction  of  a  map  of  the 
south  end  of  Green  bay,  from  the  entrance  thereof  to  Fox  river,  which  was  for- 
warded  to  the  bureau  on  the  19th  of  August,  1867.  This  map,  which  is  on  the 
scale  of  one  one-hundred-and-twenty-thousandth,  shows  in  considerable  detail 
all  the  dangers  to  navigation,  as  well  as  the  harbors,  anchorage,  &c. 

It  is  on  the  same  scale  as  similar  maps  heretofore  published  of  the  Straits  of 
Mackinac,  the  Beaver  Island  group,  Grand  and  Little  Traverse  bays,  and  the 
north  end  of  Green  bay. 
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Mr.  Molitor  has  executed  his  work  with  great  care»  and  in  a  style  follj  equal 

to  previous  charts  on  the  same  scale. 

The  following  is  a  list  of  the  lake  sarvey  charts  ahready  published,  and  which 

are  distributed  free  of  charge  to  the  vessels  engaged  in  Icike  commerce : 

Lake  Erie,  Straits  of  Mackinac, 

West  end  Lake  Erie,  East  Neebish  Rapids, 

Kelly's  and  Bass  Islands,  Saginaw  River, 

Head  of  Green  Bay,  Buffalo  Harbor, 

Saint  Glair  Flats,  Beaver  Group, 

Tawas  Harbor,  Agate  Harbor, 

Eagle  Harbor,  River  Ste.  Marie,  No.  2, 

River  Ste.  Marie,  No.  1,  Eagle  River,    - 

Maumee  Bay,  Saginaw  Bay, 

Ontonagon  Harbor,  Marquette  Harbor, 

Thunder  Bay,  Lake  Huron, 

Presque  Isle  and  Middle  Island,  Grand  Island, 

South  end  Lake  Huron,  Copper  Harbor, 

West  end  Lake  Superior,  North  end  Green  Bay, 

Grand  and  Little  Traverse  Bays,  Portage  Lake. 
L'Anse,  Keweenaw  Bay, 

The  data  for  the  following  charts  are  now  in  the  office,  and  the  preparation  of 
them  will  be  at  once  commenced,  and  as  soon  as  they  are  prepared  will  be  for- 
warded to  the  bureau  for  engraving. 

East  end  of  Lake  Superior  to  Grand  island.     (Preliminary.) 

Central  portion  of  Lake  Superior  from  Grand  island  to  Ontonagon.  (Prelimi- 
nary.) 

East  end  of  Isle  Royale,  Lake  Superior. 

Huron  bay  and  islands,  Lake  Superior. 

Big  and  Little  Sturgeon  bays,  Lake  Michigan. 

The  accompanying  sketch,  marked  A,  shows  at  a  glance  the  charts  that 
have  been  publisned  as  well  as  those  in  preparation. 

CHART  DISTRIBUTION. 

In  addition  to  attending  to  the  current  business  of  the  office,  in  assisting  me 
making  out  vouchers  and  the  payment  of  accounts.  Assistants  Henry  Clague 
and  H.  M.  Wright  are  charged  with  the  duty  of  superintending  the  distribu- 
tion of  the  published  charts  of  the  survey. 

Under  the  regulations  now  in  force,  charts  are  issued  to  all  vessels  plying  upon 
the  lakes  without  regard  to  nationality.  Each  chart  is  distinctly  marked  with 
the  name  of  the  vessel  and  the  date  of  presentation ;  also  a  memorandum  of  the 
understanding  that  "  it  is  to  be  considered  as  the  property  of  the  vessel  on 
change  of  either  owner  or  master,"  and  that  "  it  will  not  be  duplicated  unless 
satisfactory  reasons  can  be  furnished  for  its  loss."  The  distributions  are  made 
at  this  office,  and  by  a  special  agent  in  Buffalo.  A  record  is  kept  at  both  places, 
which  are  exchanged  monthly,  and  no  vessel  is  supplied  without  first  examining 
the  record  to  see  if  she  has  previously  been  furnished. 

No  provision  is  made  for  procuring  charts  in  any  way  other  than  the  above. 
The  owner  or  master  may  be  ready,  as  they  frequently  are,  to  pay  any  price  for 
the  charts,  but  we  are  not  allowed  to  furnish  them.  The  difficulty  of  deciding 
what  are  "  satisfactory  reasons"  for  the  loss  of  charts  has  been  found  so  great, 
that  we  have  established  a  rule  not  to  duplicate  without  proof  that  the  vessel 
has  been  sunk  or  otherwise  so  seriously  injured  as  to  render  the  preservation  of 
the  charts  impossible.  The  practical  result  is,  that  there  are  very  many  greatly 
needing  the  charts  who  cannot  get  them. 

I  have  in  my  previous  report  called  the  attention  of  the  department  to  this 
matter,  and  I  would  again  most  respectfully  urge  that  some  provision  may  be 
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made  for  selling  charts  to  all  who  may  desire  th^n,  at  the  cost  of  printing  and 
paper. 

The  demand  for  charts  is  constantly  increasing^  the  number  distributed  daring 
the  past  year  being  5,464.  or  1,8:29  more  than  the  year  previons. 

A  statement  is  given  herewith,  marked  D,  showing  the  number  of  each 
kind  distributed,  and  the  total  distribution  up  to  30th  June  last 

FUTURB   OPBRATION8. 

The  present  season's  operations  will  complete  the  shore -line  of  Lake  Superior 
as  far  westward  as  Ontonagon,  inclnding  the  eastern  portion  of  Isle  Rojale. 

A  base  line  five  and  one-half  miles  long  will  be  measured,  and  the  triangala- 
tion  of  Keweenaw  bay  completed.  The  scheme  of  triangulation  is  shown  on  the 
sketch  submitted  herewith. 

The  propriety  of  continuing  the  survey  of  Lake  Snperior  until  it  is  completed 
cannot  oe  questioned.  All  that  is  now  required  previous  to  the  preparation  of 
charts  of  the  eastern  and  middle  portions  of  the  lake  is  the  completion  of  the 
survey  of  Isle  Rovale,  and  of  the  off- shore  hydrography  and  the  triangulation. 
A  portion  of  our  force  in  a  single  season  will  accomplish  the  two  duties  named 
first.  The  completion  of  the  triangulation  will  depend  upon  the  facilities  that 
are  fumished.i 

As  soon  as  it  became  probable  that  a  triangulation  could  be  carried  over  a 
large  portion,  if  not  the  whole  of  Lake  Superior,  I  reported  to  the  bureau  Sep- 
tember 6,  1865,  that  the  instruments  belonging  to  the  survey  were  entirely  in- 
adequate for  the  work,  and  that  the  method  previoasly  adopted  for  reading  the 
angles  of  the  triangulation — that  is,  by  visiting  the  stations,  expecting  to  read 
them  in  a  few  hours — should  be  discontinued ;  the  lines  of  sight  being  so  long 
that  they  could  only  be  seen  over  during  the  best  of  weather.  I  therefore  re- 
commend procuring  instruments  suitable  for  the  purpose,  and  stationing  small 
parties  at  the  different  points  and  leaving  them  until  the  opportunity  offered  for 
reading  the  angles. 

The  reconnoissance  showed  with  considerable  certainty  that  if  the  angles  of  a 
single  triangle  could  be  read,  the  triangulation  could  be  carried  over  the  entire  lake. 
This  was  triangle  "Vulcan — St^  Ignace— Northeast."  (See  Sketch  B.)  Dur- 
ing a  portion  of  the  season  of  1866,  parties  supplied  with  the  best  of  instruments 
that  could  be  spared  for  the  purpose  were  stationed  at  the  vertices  of  this  trian- 
gle, with  instructions  to  read  the  angles  if  a  favorable  opportunity  offered.  After 
waiting  over  a  month  without  success,  the  attempt  was  for  the  time  abandoned. 

The  effort  proved  that  the  project  was  not  impracticable ;  the  difficulty  being, 
first,  that  the  instruments  used  had  not  sufficient  power ;  and,  second,  that  the 
reflectors  in  the  heliotropes  were  too  small. 

Under  these  circumstances  I  asked  for,  and  obtained,  permission  to  borrow 
from  the  Coast  Survey  such  instruments  as  were  needed.  I  also  had  six  looking- 
glasses  of  the  best  plate-glass,  ten  by  fourteen  inches,  prepared,  with  rough  equa- 
torial mountings,  which  were  to  be  used  for  throwing  the  reflection  of  the  sun 
through  an  opening  in  a  screen  placed  in  the  proper  position. 

The  following  instruments  were  kindly  loaned  me  by  Assistant  J.  E.^ilgard, 
in  charge  of  the  coast  survey  :  One  twenty-four  inch  theodolite  by  Troughton, 
reading  by  three  micrometer  microscopes  to  single  seconds  ;  one  fourteeu-inch 
BrUnner  repeating  theodolite,  reading  by  two  verniers  to  five  seconds ;  and  one 
twelve-inch  Gambey  repeating  theodolite,  reading  by  two  verniers  to  five 
seconds. 

The  examination  made  last  season  also  showed  that  by  changing  the  station 
northeast  about  four  miles,  an  additional  elevation  could  be  obtained  of  about  five 
hundred  feet. 

It  was  decided  to  occupy  this  point  the  present  season,  and,  with  our  improved 
fiicilities  and  increased  knowledge,  make  another  aod  final  attempt  to  read  the 
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angles  reqaired,  and  1  am  happy  to  report  that  the  effort  has  heen  an  entm 
success. 

The  sides  of  the  triangle  in  question  are  respectively  92,  93.6,  and  100.6 
miles ;  its  area  varies  but  little  from  four  thousand  square  miles.  The  angles 
have  all  been  read  satisfactorily,  being  respectively  as  follows : 


Stations. 


Angles. 


St.  Ignace— Vulcan— Tip-Top. 
Vulcan — St.  Ignace — ^Tip-Top . 
Vulcan— Tip-Top— St.  Ignace  . 

Total 


56  30    39.45 
66    15      6.57 

57  15      6.66 


180    00    52.68 


Showing  a  spherical  excess  very  nearly  what  it  should  be. 

Our  success  in  reading  the  angles  of  this  unusually  large  triangle  by  the  aid  of 
instruments  borrowed  from  the  Coast  Survey  demonstrates,  I  think,  the  neces- 
sity of  procuring,  as  sopn  as  possible,  the  instruments  that  have  been  asked  for. 
I  have  now  scarcely  a  doubt  that  the  triangulation  can  be  carried  over  the  entire 
lake.  There  yet  remain  several  triangles  with  sides  nearly  as  long  as  the  ones 
that  have  been  obtained,  and  I  most  sincerely  hope  that  before  the  commencement 
of  another  season  the  instruments  that  are  necessary  to  execute  this  important 
and  interesting  work  may  be  furnished. 

l^he  proposed  scheme  of  triangulation  is  shown  in  the  accompanying  sketch, 
marked  C. 

BSl  IMATBS. 

I  have  the  honor  to  submit  herewith  estimates  for  continuing  the  survey  for 
the  fiscal  year  ending  June  30,  1869,  on  the  same  scale  and  general  plan  that 
has  heretofore  been  adopted. 

Very  respectfully,  your  obedient  servant, 

W.  F.  RAYNOLDS, 
Lieut.  Col.  of  Engineers,  Brevet  Brig.  Gen.  U,  S,  A. 
Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.S.  A,,  Washingtony  D.  C, 


Summary  of  the  report  on  the  survey  of  the  north  and  northwest  lakes  for  the 
year  ending  June  30,  1867. 

I  have  the  honor  to  submit  the  following  summary  of  the  operations  of  the 
lake  survey  for  the  year  ending  June  30,  1867: 

One  steamer  and  two  shore  parties  were  engaged  during  the  summer  of  1866 
in  Lake  Michigan,  carrying  the  survey  of  both  shores  to  the  southward,  and 
in  executing  the  primary  triangulation,  off-shore  soundings,  &c. 

The  work  was  carried  on  the  west  side  to  a  point  near  Two  Rivers,  Wiscon- 
sin, and  on  the  east  side  of  the  lake  to  Little  Point  au  Sable,  giving  a  con- 
nected survey  from  these  points  to  the  foot  of  Lake  Huron  and  head  of  Green 
bay.     The  amount  of  work  done  in  Lake  Michigan  was  as  follows  : 

Number  of  primary  triangulation  stations  built 1 

Number  of  secondary  triangulation  stations  built 28 

Number  of  sounding  stations  built  356 

Number  of  buoys  placed  out  and  located 319 

Number  of  sextant  angles 448 
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Number  of  theodolite  pointingB 10,  622 

Number  of  theodolite  readings 13,  723 

Number  of  compass  readings  for  magnetic  declinations 702 

Number  of  lines  sounded  with  steamer Ill 

Number  of  lines  sounded  with  small  boats 2,  360 

Number  of  miles  sounded  with  steamer 1,  203 

Number  of  miles  sounded  with  small  boats 1,  925 

Number  of  casts  of  the  lead  from  steamer 1,  070 

Number  of  casts  of  the  lead  from  small  boats 95,  073 

Number  of  square  miles  of  hydrography,  off-shore 1,  008 

Number  of  square  miles  of  hydrography,  inshore 130 

Number  of  square  miles  of  topography 137J 

Number  of  miles  of  shore  line  run 175 

Number  of  level  sights  taken 128 

Number  of  observations  on  Polaris  for  determining  meridian 8 

Number  of  miles  run  by  steamer  on  general  duty 4,  728 

Number  of  astronomical  stations  occupied 8 

Number  of  pairs  of  stars  observed  for  latitude 1, 131 

Two  steamers  and  two  shore  parties  were  engaged  in  Lake  Superior  in  con*' 
necting  between  previous  surveys  in  Keweenaw  bay  and  at  Marquette,  and  in 
making  reconnoissance  for  primary  triangulation  over  the  entire  lake,  and  in 
making  an  hydrographical  survey  from  Keweenaw  Point  to  Grand  island. 

The  amount  of  work  done  in  Lake  Superior  was  as  follows : 

Number  of  primary  triangulation  stations  built 11 

Number  of  secondary  triangulation  stations  built 32 

Number  of  sounding  stations  built 376 

Number  of  water  stations  built 2 

Number  of  base  line  transit  stations  built 4 

Number  of  buoys  placed  out  and  located 348 

Number  of  sextant  angles 630 

Number  of  theodolite  pointings 13,  544 

Number  of  theodolite  readings 19,  064 

Number  of  compass  bearings  for  magnetic  declination 3 

Number  of  lines  sounded  with  steamer 150 

Number  of  lines  sounded  with  small  boats 2,  484 

Number  of  miles  sounded  with  steamer 1,  963^ 

Number  of  miles  sounded  with  small  boats 1,  773 

Number  of  casts  of  the  lead  from  steamer 1,  426 

Number  of  casts  of  the  lead  from  small  boats 68,  310 

Number  of  square  miles  of  hydrography,  off-shore 1,  051} 

Number  of  square  miles  of  hydrography,  in-shore 90 

Number  of  square  miles  of  topography 50^ 

Number  of  miles  of  shore  line 126} 

Number  of  miles  run  with  stadia  for  topography 21 J 

Number  of  observations  for  true  meridian 3 

Number  of  vertical  angles  for  topography 338 

Number  of  secondary  base  lines 7 

Number  of  miles  of  line  of  sight  opened 3 

Number  of  barometer  readings 113 

Number  of  heights  measured  by  barometer 13 

Number  of  miles  run  by  steamer  on  general  duty 7,  329} 

Three  astronomical  parties  were  engaged,  during  the  first  of  the  season,  in 
Lake  Superior,  and  subsequently  in  Lake  Michigan,  in  determining  the  latitude 
of  points  by  the  aid  of  the  differential  zenith  telescope,  and  differences  of  lon- 
gitude by  means  of  instantaneous  signals ;  and  also  in  reading  the  angles  of 
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primary  triangles  at  some  of  the  points  occupied.     Seven  points  in  Lake  Supe- 
rior and  eight  on  Lake  Michigan  were  occupied,  and  the  following  work  done : 

2|  235  pairs  of  stars  observed  for  latitude. 

2, 192  stars  observed  for  instrumental  correction,  time,  &c. 

1,  222  pointings  of  theodolite  for  primary  triangnlation. 

In  the  months  of  April  and  May,  1867,  parties  on  board  three  steamers  were 
engaged  in  the  survey  of  the  St  Clair  river,  and  the  survey  was  completed  from 
Port  Huron  to  include  the  greater  portion  of  the  *'  Delta,"  comprising  the  fol- 
lowing amount  of  work : 

Number  of  secondary  triangnlation  stations  built 191 

Number  of  sounding  stations  built 571 

Number  of  buoys  placed  out  and  located 32 

Number  of  sextant  angles 75 

Number  of  theodolite  pointings 15, 695 

Number  of  theodolite  readings 16,  361 

Number  of  compass  readings  for  magnetic  declination 7 

Number  of  lines  sounded  with  small  boats 2,  067 

Number  of  miles  sounded  with  small  boats 853 

Number  of  casts  of  the  lead 37,  721 

Number  of  square  miles  of  topog^phy 89} 

Number  of  miles  run  with  stadia  for  topography 538 

Number  of  miles  of  shore  line  run 88f 

Number  of  miles  levelled 29j 

Number  of  vertical  angles  for  topography 1, 165 

Number  of  square  miles  of  hydrograpny 23 

The  following  table  shows  the  total  amount  of  work  done  in  the  different 
localities  during  the  season  ending  June  30,  1867 : 


Character  of  work. 


Number  of  primary  trlaognlatioii  ttationi  bnilt 

Number  of  secondary  triaogulation  siatloiu  built 

Number  of  9onnding  stations  built 

Number  of  water  stations  built 

Number  of  base-line  transit  stations  built 

Number  of  buoys  placed  out  and  located 

Number  of  sextant  angles 

Number  of  theodolite  pointings 

Number  of  theodolite  readings 

Number  of  compass  bearings  for  magnetic  declination 

Number  of  lines  sounded  with  steamer 

Number  of  lines  sounded  with  small  boats 

Number  of  miles  sounded  with  steamer 

Number  of  miles  sounded  with  small  boats 

Number  of  casts  of  the  lead  fW>m  steamer 

Number  of  casts  of  the  lead  from  small  boats 

Number  of  square  miles  of  hydrography  off-shore 

Number  of  square  miles  of  hydrography  in -shore 

Number  of  square  miles  of  topography 

Number  of  miles  of  shore  line 

Number  of  miles  run  with  stadia  for  topography 

Number  of  observations  for  true  meridian 

Number  of  level  sights  taken 

Number  of  vertical  angles  for  topography 

Number  of  secondai^  base  lines  measured 

Number  of  miles  of  Une  of  sight  opened 

Number  of  barometer  readings 

Number  of  heights  measured  by  barometer 

Number  of  miles  run  by  steamers  on  general  duty 

Number  of  astronomical  stations  occupied 

Number  of  pairs  of  stars  observed  for  latitude 

Number  of  stars  observed  for  instrumental  correction,  time,  Ac. 
Number  of  pohi tings  of  theodolite  for  primary  triangulation 
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The  above  work  in  Lakes  Michigan  and  Bnperior  was  plotted  daring  the  past 
winter,  and  comprised  26  sheets  of  antiquarian  paper,  embracing  2,725^  sqaare 
inches  of  topography  and  2,290|  sqaare  inches  of  hydrography.  The  St.  Clair 
work  has  not  as  yet  been  projected,  the  parties  having  gone  into  the  field  im- 
mediately upon  its  completion. 

Five  thousand  four  hundred  and  sixty-four  lake  survey  charts  have  been  dis- 
tributed during  the  year,  or  1,829  more  than  the  year  previous. 

One  detail  chart  of  the  south  end  of  Green  bay,  on  a  scale  of  one  one<hundred- 
and-twenty-thousandth,  and  one  of  the  north  end  of  Lake  Michigan,  including 
the  straits  of  Mackinac  and  Green  bay,  on  a  scale  of  ode  four-hundred-thou-  * 
sandth,  have  been  completed  and  forwarded  to  the  bureau  for  publication. 

At  the  date  to  which  this  report  is  made  the  following  force  was  engaged  in 
prosecuting  the  operations  of  the  survey : 

3  steamers  in  Lake  Superior. 
5  shore  parties  in  Lake  Superior. 
3  astronomical  parties  in  Lake  Superior. 

2  gauging  parties,  measuring  the  outflow  of  the  rivers  St.  Mary's  and  St  Clair. 
13  meteorological  observers  at  different  points. 
2  draughtsmen,  reducing  maps  for  publication. 

2  assistants,  in  office  and  attending  to  chart  distribution. 

3  assistants,  engaged  in  reducing  meteorological  observations,  copying,  &c. 

BespectfuUy  submitted : 

W.  F.  RAYNOLDS, 
Lieut.  Col.  of  Engineers,  Brevet  Brig,  Gen.  U.  S>  A, 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S.  A.,  Washington,  D.  C. 


Estimate  for  continuing  the  survey  of  the  north  and  northwest  lakes,  including 
Lake  Superior,  for  the  fiscal  year  to  commence  July  1,  1868,  and  end  June 
30,  1869. 

For  three  parties  for  hydrompbical  and  general  triangulation  re- 
connoissance,  one  for  each  of  the  lake  sarvey  steamers  Search, 
Sonrejor,  and  Ada,  the  cost  of  each  party  will  be  as  follows,  viz : 

One  assistant,  183  days,  at  $4  80  per  day $880  40 

One  assistant,  183  days,  at  $3  60  per  day 658  80 

One  assistant,  183  days,  at  $3  per  day *  549  00 

One  recorder,  183  days,  at  $1  25  per  day 228  75 

One  sailing-master,  183  days,  at  f2  75  per  day 503  25 

One  mate,  6  months,  at  |50  per  month 300  00 

One  steam  engineer,  183  days,  at  $2  50  per  day 457  50 

One  assistant  steam  engineer,  183  days,  at  %\  50  per  day 274  50 

One  carpenter,  183  days,  at$2perday 366  00 

One  steward,  183days,at$l  50  per  day 274  50 

One  cook,  183  days,  at  $1  50  per  day 274  50 

One  second  cook,  183  days,  at|l  per  day 183  00 

Four  firemen,  183  days,  at  $1  25  per  dav 915  00 

Fourteen  seamen,  183  days,  at  |l  per  day 2,562  00 

Subsistence  for  the  above  thirty  persons,  183  days,  at  50  cents  each 

per  day 2,745  00 

550  tons  coal  for  fuel,  atflOperton 5,550  00 

Total  for  one  party 16,672  20 

For  three  parties $50,016  60 
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For  three  astroDomical,  magnetic,  and  primary  triangolation  parties, 
as  follows : 

One  assistant,  183  days,  at  |4  80  per  day |d80  40 

One  assistant*  183  days,  at  12  50  per  day 457  50 

One  cook,  150  days,  at  $150  per  day 225  00 

Five  men,  for  boats*  crews  and  laborers,  1 50  days,  at  80  cents  per  day.  600  00 
Transportation  of  parties,  provisions,  camp-equipage,  &c.,  to  and 

from  the  field,  at  $250  each  way 500  00 

Subsistence  of  eight  men,  150  days,  at  50  cents  per  day 600  00 

Total  for  one  party 3,262  90 

For  three  parties $9,788  70 

For  five  topographical  and  hydrogranhical  parties  to  survey  shore- 
line and  a^'acent  hydrography  ana  topog^phy,  the  cost  will  be 
as  follows : 

One  assistant,  183  days,  at  $4  80  per  day $680  40 

One  assistant,  183  days,  at  $3  60  per  day 658  80 

One  recorder,  183  days,  at  $1  50  per  day 274  50 

One  foreman,  165days,at$l  40  per  day 231  00 

One  steward,  165  days,  at  $1  40  per  day 231  00 

One  cook,  165  davs,  at  $140  per  day 231  00 

One  waiter,  165  days,  at  $1  per  day 165  00 

TwQ  leadsmen,  165  days,  at  $1  per  day 330  00 

Two  chainmen,  165  days,  at  90  cents  per  day 197  00 

Fourteen  boatmen,  165  days,  at  80  cents  per  day 1,848  00 

Subsistence  of  above  twenty-five  men,  165  days,  at  50  cents  each 

per  day 2,062  50 

Expenses  in  purchase  of  tools,  buoy  flags,  rope,  leads,  lead-lines, 

materials  for  stations,  camp  and  mess  eauipage,  &c 600  0 0 

Transportation  of  twenty -five  men  to  and  from  the  field,  at  $20 1, 000  00 

Expense  of  moving  provisions,  camp  equipage,  &c ,  each  way,  at 

$250 500  00 

Total  for  one  party 9,309  20 

Forfive  parties 46,546  00 

For  two  parties  for  gauging  the  outflow  of  the  lakes,  the  cost  will 
be  as  follows,  viz : 

One  assistant,  183  days,  at$3  50perday $640  50 

One  assistant,  183  days,  at  $2  per  day 366  00 

Six  men,  165  days,  at  $2  each  per  day,  including  board 1, 980  00 

Board  of  two  assistants,  165  days,  at  $1  each  per  day 330  00 

Transportation  to  and  from  the  field,  at  $150 300  00 

Total  for  one  party 3,616  50 

For  two  parties 7,233  00 

Office  and  miscellaneous  expenses : 

Office  rent  and  fuel  for  one  year $1,800  00 

Pay  of  two  draughtsmen  for  reducing  maps  for  engraving,  one  year 

of  365  days,  at  $5  30  each  per  day 3,869  00 

Four  assistants,  heads  of  parties,  182  days,  at  $5  30  each 3, 858  40 

Two  assistants,  heads  of  parties,  182  days,  at  $4  70  each 1,710  80 

Two  assistants,  heads  of  parties,  182  days,  at  $4  10  each 1 ,  492  40 

One  accountant,  365  days,  at  $4  10  per  day 1,496  50 

One  accountant,  365  days,  at  $3  50  per  day 1,277  50 

Six  assistants,  182  days, at  $3  50  per  day 3,822  00 

One  assistant,  182  days,  at  $2  90  per  day 527  80 

Four  copyists  and  recorders,  365  days,  at  $2  50  per  day 3, 650  00 

One  office  servant,  365  days,  at  $1  50  per  day 547  50 

Three  steamers  in  ordinary,  at  $1,000  each 3,000  00 

Commutation  of  fuel  and  quarters  for  nine  officers  of  the  corps  of  en- 
gineers    5, 000  00 

Travelling  expenses  of  superintendent  and  assistants  while  attend- 
ing to  the  duties  of  the  survey 750  00 
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Expenses  in  office,  drawiDg-paper  and  materials,  stadonery,  Nautical 

Almanacs,  «Stc |600  00 

Expense  of  meteorological  and  tide-gaoge  observers  for  one  year.. .    4, 000  00 

Total  estimate  for  office  and  miscellaneous  expenses  for  one  year $37, 401  90 

Add  10  per  cent,  to  cover  contingent  expenses,  sacn  as  purchase  of  tools,  boats, 
camp  equipage,  Ac 15,098  02 

Total  estimate 166,084  82 

Bespectfully  submitted : 

W.  F.  RAYNOLDS, 
Lieutenant  Colonel  of  Engineers,  Bvt.  Brig.  Gen,  U.  S,  A, 
Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U,  S.  Army,  Washington,  D.  C. 


A. — Lieutenant  Gregory*i  report  an  the  astronomical  tcork  for  the  teoion  of 

1866. 

Office  United  States  Lake  Survey, 

Detroit,  Michigan,  May  31,  1867. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  operations  in 
the  astronomical  department  of  the  lake  sorvej  since  the  date  of  the  last  aunoal 
report : 

To  First  Lieutenant  M.  R.  Brown,  corps  of  engineers,  was  assigned  the  charge 
of  the  astronomical  party  last  season ;  all  the  field  work  was  therefore  performed 
under  his  direction.  He  also  supervised  and  aided  in  the  performance  of  office 
work  until  March  12, 1867,  when,  he  being  removed  from  the  lake  survey,  I  was 
assigned  to  duty  in  his  place. 

Lieutenant  Brown  took  the  party  into  the  field  with  instructions  to  separate  it 
into  three  divisions,  and  to  locate  the  divisions  at  the  best  practicable  points  for 
the  astronomical  determination  of  the  large  primary  triangles  of  Lake  Superior. 
The  first  triangle  selected  was  Vulcan,  Northeast,  and  St.  Ignace.  This  triangle 
covers  an  area  of  so  great  an  extent  that  it  may  be  well  to  give  it  a  more  minute 
description  than  it  is  necessary  to  accord  the  others,  which,  though  large,  were 
determined  with  comparatively  little  difficulty. 

Vulcan  station  is  situated  on  the  highest  available  eminence  on  Keweenaw 
Point,  the  first  platform  of  the  station  being  eight  hundred  feet  above  the  lake 
and  seventy-five  above  the  ground. 

The  point  selected  on  St.  Ignace  island  is  twelve  hundred  and  eighty-nine 
feet  above  the  lake,  and  at  Northeast  an  elevation  of  nine  hundred  and  forty- 
five  feet  above  the  lake  was  reached. 

Michipicoten  island  was  at  first  considered  the  proper  location  for  the  station, 
but,  on  examination,  it  was  found  that  the  greatest  height  was  but  nine  hundred 
and  twenty-nine  feet  above  the  lake,  and  the  horizon  of  this  point  and  that  of 
Vulcan  being  twenty-five  miles  apart,  it  was  decided  best  to  occupy  the  location 
on  the  Northeast  coast. 

The  lengths  of  the  sides  of  this  triangle,  as  since  determined  by  the  latitudes 
and  difference  of  longitudes  of  the  stations  at  the  apices,  are :  Vulcan-St.  Ignace, 
93.0  miles ;  Vulcan-Northeast,  96.6  miles ;  and  St.  Ignace-Northeast,  88.46  miles. 

Neither  the  powder  flashes  of  several  nights,  nor  the  heliotrope's  light  for  sev- 
eral days,  having  been  seen,  the  latitudes  of  the  stations  were  approximately 
determined,  and  also  the  differences  of  loneitude,  by  transportation  of  chronom- 
eters, in  order  to  determine  the  azimuths  of  the  stations  from  each  other.  The 
land  not  being  visible,  it  was  necessary  that  the  observers  should  be  able  to 
direct  their  instruments  towards  the  points  where  the  signals  were  made»  a 
slight  deviation  having  heretofore  thrown  the  flashes  out  of  the  field  of  view  of 
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the  telescopes.  After  this  determination,  the  flashes  were  plainlj  visihle  by  the 
aid  of  the  telescope,  and  were  frequentlj  seen  by  the  unaided  eye,  when  it  was 
known  exactly  where  to  look  for  them.  This  triangle  being  the  largest,  was 
therefore  the  most  difficnlt  to  determine. 

The  three  others,  viz.,  Ynlcan-St.  Ignaee  and  Isle  Royale,  Vulcan-Isle  Royale- 
Whealkate,  Vulcan- Whealkate  and  Huron  Mount,  were  simOariy  determined,  and 
a  description  of  the  means  employed  for  the  determination  of  one  will  therefore 
apply  to  the  others. 

The  differences  in  longitude  were  determined  by  means  of  a  series  of  powder 
flashes  made  on  several  nights  by  the  observers  at  the  three  stations,  the  times 
of  the  individual  flashes  being  arranged  according  to  a  programme  previously 
prepared.  The  instant  of  each  flash  was  recorded  at  all  those  stations  by  chro- 
nometers, of  which  the  errors  and  rates  were  determined  nightly.  The  difference 
of  the  local  times  of  each  flash,  as  recorded  by  the  several  observers,  is  the  ap- 
proximate difference  in  longitude  between  the  stations.  The  mean  of  the  differ- 
ence of  local  times  of  each  night's  flashes  is  the  mean  result  for  that  night.  A 
mean  of  all  the  nights'  flashes  is  given  as  a  final  result. 

The  method  for  the  determination  of  latitude  was  that  of  opposite  and  nearly 
equal  meridian  zenith  distances.  The  zenith  telescope  was  the  instrument  em- 
ployed for  this  purpose. 

At  all  the  stations  azimuth^  of  prominent  objects  were  determined  by  frequent 
observations  of  Polaris  at  elongation  and  culmination.  At  Vulcan  station  con- 
nection was  made  with  the  topographical  station  located  there  in  18C5. 

At  the  close  of  the  season's  work  in  Lake  Superior  the  party  was  removed  to 
Lake  Michigan,  where  observations  were  made  for  the  latitudes  of  eight  stations. 

The  results  obtained  during  the  past  winter  from  the  observations  made  last 
season  I  have  arranged  in  tables  as  follows : 

Tables  1  to  8,  inclusive,  contain  the  general  and  final  results,  with  probable 
error  of  single,  mean,  and  final  results,  for  the  latitudes  of  eight  stations  in  Lake 
Michigan,  viz :  Cana  Island,  Whitefish  Point,  Clay  Banks,  Kewaunee,  Sheboy- 
gan, Big  Point  au  Sable,  Rawley's  Point,  and  Little  Point  au  Sable. 

Tables  9  to  15,  inclusive,  contain  general  and  final  results,  with  probable 
errors  of  single,  mean,  and  final  results,  for  the  latitude  of  seven  stations  in 
Lake  Superior,  viz  :  North  East,  Vulcan,  St  Ignaee,  Whealkate,  Isle  Royale, 
Huron  Mount,  and  Marquette. 

Table  No.  16  contains  the  latitudes  of  primary  triangulation  stations,  as  de- 
termined from  the  astronomical  stations ;  and  when  the  observations  were  made 
near  no  triangulation  station  the  latitude  of  the  nearest  shore-line  stake  is  given. 

Table  No.  17  contains  results  for  differences  in  longitude  between  the  stations 
at  the  apices  of  the  four  large  primary  triangles  in  Lake  Superior.  In  the  table 
will  be  found  the  number  of  flashes  recorded  at  each  station  for  each  night,  the 
mean  results  for  differences  in  longitude  for  each  night,  and  the  final  result,  or 
mean  of  all  the  nights,  as  reduced  to  the  primary  triangular  stations. 

The  observers  and  the  instruments  used  by  them  at  the  various  stations  are 
as  follows  :  Lieutenant  M.  R.  Brown  and  Assistant  G.  Y.  Wisner  observed  at 
Vulcan  station  for  latitude  and  difference  of  longitude,  and  for  latitude  at  Ke- 
waunee, Whitefish  Point,  and  Sheboygan.  I  was  with  the  division  under  Lieu- 
tenant Brown  a  portion  of  the  time  during  which  observations  were  made  at 
Vulcan  station. 

The  instruments  used  by  this  division  were  Wfirdemann  transit  No.  15,  of 
32  inch  focal  length,  and  zenith  telescope  No.  1,  of  same  focal  length. 

Assistant  0.  B.  Wheeler,  aided  by  Mr.  6.  H.  Benzenbergh,  observed  for  lati- 
tude and  difference  of  longitude  at  St.  Ignaee  and  Whealkate  stations,  and  for 
latitude  at  Big  Point  au  Sable  and  Little  Point  au  Sable  stations.  The  instruments 
used  were  W  tirdemann  transit  No.  1,  32-inch  focal  length,  and  zenith  telescope 
No.  15,  same  focal  length. 
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ABsistant  8.  W.  Robiuson  and  Mr.  A.  A.  Robinson  observed  for  I^itnde  and 
difference  of  longitude  at  North  East,  Isle  Royale,  and  Huron  Mount  stations, 
and  for  latitude  at  Gana  Island,  Clay  Banks,  and  Rawlej's  Point  stations.  The 
instrument  used  was  a  transit,  prime  vertical  and  zenith  telescope,  combined,  of 
26-inch  focal  length,  manufactured  by  Bistor  &  Martin,  Berlin. 

To  the  astronomical  party  was  also  assigned  the  duty  of  reading  the  angles 
of  the  four  lai^  primary  triangles  before  mentioned,  as  well  as  could  be  done 
with  the  instruments  furnished.  This  was  not  satisfactorily  accomplished.  The 
instruments  furnished  to  the  observers  were  unreliable  and  entirely  unfit  for 
accurate  work ;  and  on  two  of  the  lines,  viz.,  Yulcanr-North  East  and  Y ulcao- 
St.  Ignace,  the  distances  were  so  great — ^being  respectively  96.6  miles  and  93 
miles — that  the  heliotropes  were  never  seen.  The  other  lines  of  these  triangles 
have  all  been  seen  over,  and  the  angles  approximately  measured  by  aid  of  the 
heliotrope ;  it  is,  thereforej'confidently  expected  that,  with  good  instruments  and 
the  employment  of  some  apparatus  to  enable  the  observers  to  read  the  angles  at 
night,  all  the  angles  can  be  successfully  measured.  That  steady,  brilliant  lights, 
used  after  dark,  could  be  seen,  and  angles  measured  between  them  at  distances 
at  which  the  heliotrope  cannot  be  seen,  I  think  beyond  a  doubt.  The  powder 
flashes  made  at  North  East  and  St.  Ignace  stations,  for  differences  in  longitude, 
were  frequently  distinctly  visible  at  Vulcan  station  to  the  unaided  eye,  on  those 
nights  when  extraordinary  refraction  appeared  the  greatest,  and,  as  before  stated, 
the  heliotropes  were  never  seen  over  tnese  lines. 

The  extraordinary  refraction,  or  mirage,  which  is  at  times  so  wonderfully 
great  in  Ijake  Superior  region,  can  be  made  of  so  much  importance  in  aiding  the 
long  lines  of  sight,  that  a  brief  account  of  some  of  its  exhibitions  may  be  use- 
ful and  interesting.  The  following  extracts  are  from  Lieutenant  Brown's  field 
report  for  the  season  1866.     This  was  at  Vulcan  station  : 

"  In  order  to  test  the  amount  of  refraction  at  night,  and  to  ascertain  how  much 
advantage  would  be  found  in  attempting  to  obtain  readings  to  lights  at  night, 
instead  of  using  the  heliotrope,  I  kept  watch,  or  had  some  one  stationed  to  watch, 
on  favorable  nights,  for  the  Grand  Island  light— one  of  the  fourth-order,  distant 
about  85  miles,  and  elevated  287  feet  above  the  lake.  It  was  seen  for  short 
intervals  several  times,  indicating  an  addition  of  height  of  over  a  thousand  feet, 
given  in  effect  to  the  light  by  extraordinary  refraction ;  the  first  platform  of 
Vulcan  station  being  800  feet  above  the  lake. 

"  On  one  occasion  during  the  past  summer  I  saw  land  in  the  vicinity  of  Port- 
age entry,  not  over  150  feet  in  neigh t,  elevated  to  an  apparent  height  of  over 
2,000  feet,  judging  by  comparison  with  the  known  height  of  Whealkate,  which 
was  not  much  affected  at  the  time,  and  this  without  much  distortion  of  outline. 
The  appearance  lasted  over  a  half  an  hour." 

This  phenomenon  is  no  rare  occurrence,  scarcely  a  clear  day  passing  without 
greater  or  less  exhibitions  of  it.  It  is  usually  noticeable  from  the  middle  of  the 
afternoon  until  after  sunset,  the  greatest  effects  having  been  noticed  just  before 
sunset.  The  strange  and  varied  appearances  presented  by  land,  as  seen  at  great 
distances  over  the  lake,  and  sometimes  at  short  distances,  have  been  witnessed 
by  nearly  all  the  persons  connected  with  the  lake  survey. 

Assistant  Wisner  states  that  when  engaged  at  Vulcan  station,  he  saw,  on  one 
occasion,  three  distinct  apparitions,  one  above  the  other,  of  the  heliotrope,  at 
Isle  Royale  station ;  the  lowest  of  these  was  of  a  ruddy  orange-color,  the  middle 
one  a  pure  white,  and  the  top  one  a  very  pale  white.  At  another  time  he  saw 
two  apparitions  of  the  same  heliotrope,  both  clearly  distinct  and  of  the  same 
color.  The  distance  between  the  heliotropes  appeared  to  be  about  the  elevation 
of  the  island  above  the  water-line.  The  island  itself  was  also  greatly  elevated 
in  appearance  on  both  of  these  occasions.  The  distance  between  Vulcan  and 
Isle  Royale  stations  is  59.3  miles,  Vulcan  being  800  feet  and  Isle  Royale  station 
400  feet  above  the  lake. 
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When  at  tbe  station  on  Point  Abbeye,  in  September  last,  I  saw.  the  Haron 
islands  elevated  in  appearance  to  at  least  twice  their  real  height,  and  above  them 
appeared  their  inverted  images ;  the  station  on  the  top  of  West  Huron  island 
being  in  contact  with  the  station  on  its  inverted  image. 

The  distance  ft'om  Point  Abbeye  station  to  that  on  Huron  island  is  not  over 
seven  miles.  On  the  same  afternoon  the  whole  of  Keweenaw  Point,  as  seen  from 
Point  Abbeye,  was  greatly  elevated,  and  also  with  an  inverted  image  above  it. 
These  appearances  frequently  assume  many  varied  forms  in  the  course  of  a  few 
minutes,  and  again  appear  fixed  for  sometimes  nearly  an  hour  at  a  time. 

I  append,  also,  some  sketches,  the  originals  of  which  were  made  by  Assistant 
Robinson,  when  at  North  East  station,  illustrating  the  appearances  presented  by 
Isle  St.  Ignace  to  an  observer  at  North  East  station,  88.46  miles  distant,  on  the 
afternoons  of  August  13  and  September  10,  1866. 

The  office-work  of  the  past  season  has  been  performed  by  Lieutenants  M.  R. 
Brown,  James  Mercur,  B.D.Greene,  corps  of  engineers,  Assistants  O.B.  Wheeler 
and  G.  Y.  Wisner,  and  myself.  Assistant  S.  W.  Robinson  having  left  the  sur- 
vey last  fall,  on  the  arrival  of  the  party  from  the  field. 

Each  reduction  has  been  computed  by  two  persons,  each  working  entirely 
independent  of  the  other.  Their  results  have  afterwards  been  carefully  compared 
and  corrected. 

All  who  have  been  connected  with  this  department  of  the  survey  since  I 
assumed  direction  of  the  work  have  performed  their  parts  with  assiduity  and 
zeal ;  and  to  Assistants  Wheeler  and  Wisner  I  am  especially  indebted  for  their 
constant  attention  to  the  work,  for  which  their  ability  and  experience  has  pecu- 
liarly fitted  them. 

I  am,  sir,  very  respectfnlly,  your  obedient  servant, 

JAMES  F.  GREGORY, 
First  Lieutenant  Corps  of  Engineers, 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S.  A.,  Washington,  D.  C. 


Latitude  of  lake  survey  astronomical  station^  Cana  island,  Lake  Michigan. 
Table  No.  1.— General  Results. 


Date. 

e  . 

"si 

Mean     results     for 
each  night. 

Probable  error  of  a — 

Single  result. 

Mean  result. 

1866. 
September  30 

40 

129 

31 

o         /           /' 
45    05    16.73 
45    05    16.58 
45    05    1&69 

// 

=fc  0.706 
0.897 
1.290 

it  0.112 

October  1 

0.079 

October  2....... 

0.232 

SuiD ...... ....... 

200 

Probable  error  of  fina 
Final  result 

[result — t-onfis 

__.    —  if^onVlfi 

."475-=  db  0.065 
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Latitude  of  lake  iurvey  astronomical  iUUion,    While   Fish   Point,  Lake 

Michigan. 

Table  No.  2.— General  Results. 


Date. 

B  . 
"SI 

Mean     results     for 
each  night 

Probable  error  of  a— 

Single  result. 

Mean  result. 

1866. 
October  1 

33 

64 

o        '          // 
44    52    50.88 
44    50    50.26 

// 

ifc  1.996 
1.618 

// 
±  0.347 

October  2 

0.202 

Sum 

97 

Probable  error  of  fina 
Final  result 

1  result 

—±0.172 

—  440  fiS 

V  50.  "47  di  0. 172 

Latitude  of  lake  survey  astronomical  station.  Clay  Banks,  Lake  Michigan. 
Table  No.  3.— General  Results. 


Date 

5^ 

Mean     results     for 
each  nlghL 

Probable  error  of  a — 

Single  result 

Mean  result 

1866. 
October  4 

20 

127 

0       /         // 

44    41     15.72 
44    41     15.25 

dz  0.968 
1.119 

d:  0.216 

Octobers 

0.099 

Sum 

147 

Probable  error  %t  fini 
Final  result 

il  result *-  0-  090 

—  440  4 

1'  I5."31  d:  0.090 

Latitude  of  lake  survey  astronomical  station,  Kewaunee,  Lake  Michigan, 
Table  No.  4.~General  Results. 


Date. 

0  S 
1- 

Mean     results     for 
each  night. 

Probable  error  of  a— 

Single  result. 

Mean  result. 

1866. 
October? 

52 
58 

0       '         // 
44    27    12.27 
44    27    11.63 

// 

dt  0.932 
0.783 

// 
d=  0.122 

October  8 

0.109 

Sum 

no 

Probable  error  of  fina 
Final  result. .' 

\  result ■+■  n  "n7fi 

440  07 

'll."93d=0."076 

37  w Vol.  ii 
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Latitude  of  lake  survey  astronomical  station^  Sheboygan,  Lake  Michigan. 
Table  No.  5.— General  Results. 


Date. 

Mean     results     for 
each  night. 

Probable  error  of  »— 

Single  result.         Mean  result. 

t                   »- 

1866. 
October  13 

44 

38 

o        /         // 
43    45    54.00 
43    45    54.39 

//                             // 

±  0.970                  ±  0.146 
0.972  1                     0.158 

October  15 

Bum  -  .----• .---.. 

82 

Probable  error  of  fine 
Final  result 

a  result —±^"107 

—  43O45'54."13  +  0."l07 

Latitude  of  lake  surrey  astronomical  station,  Big  Point  au    Sable,  Lake 

Michigan. 


Table  No.  6. — General  Results. 


Date. 


1866. 
October  4  — 
October  5  — 
October  6 . . . 

Sum 


OS 


25 

68 
48 


141 


Mean     results     for 
each  night 


44  03  30.36 
44  03  30.70 
44    03    30.20 


Probable  error  of  a — 


Single  result. 


±  0.670 
0.865 
0.678 


Mean  result. 


±  0.134 
0.105 
0.098 


Probable  enror  of  final  result =  ±  0."064 

Final  result =  44°  03'  30. "47  ±  0."064 


Latitude  of  lake  survey  astronomical  station,  Rawley^s  Point,  Lake  Michigan. 
Table  No.  7.— General  Results. 


Mean  results  for  each 
night 

Probable  error  of  a — 

Date. 

Single  result. 

Mean  result 

1866. 
October  8 

93 
54 

o       /          // 
44    11     34.86 
44     11     34.67 

// 

±  0.839 
0.793 

±0.087 

October  9 

0.107 

Sum ............. 

147 

Probable  error  of  fina 
Finale  result t  - 

1  results                            —  -^^  I'OiV^ 

440  11' 

34.'785±   0.069 
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LatUrndt  ^  lake  survey  astronomical  station,  Little  Point  au  Sable,  Lake 

Michigan. 
Table  No.  6.-~Geiveral  Results. 


O  S 

i2» 

Mean    resnlts     for 
each  night. 

o                 // 
43    40    25.00 

IS     A(\     9M  79 

Probable  error  of  a— 

Date. 

Single  result,     i     Mean  result. 

1 

1866. 
October  14 

10 
73 

1 
±  0.fi26                  +0.198 

Oetober  16 

0.839  '                     0  098 

October  16 

65  i           43    40    23.70 
59  1            43    40    24. 16 

0.851  '                     0  105 

October  17 

0  739                        0  096 

Stun.... 

207    1   PrAlmhiA  Arrnr  nf  finni    rAsnUa                                     —  -h  0  "0^^ 

Final  result 

—  a:\oaoh22 ''m  J-  A  oTiR 

Latitude  of  lake  survey  astronomical  station,  north  east  coasts  Lake  Superior. 
Table  No.  9~Qeneral  Results. 


Date. 


1866. 

June  29 

July    7 

July    8 

July  10 

July  17 

August  11 

August  15 

Sum 


1^ 


15 
26 
30 
31 
4 


25 


134 


Mean  results  for 
each  night. 


Probable  error  of  a — 


48 
48 
48 
48 
48 


48    15 

48    15 


:m.  95 

3<^.88 

38.29 

38.88 

39.60 

139.72 

i25.87 

;38.47 

•  24.92 


Single  result. 


0.555 
1.369 
0.593 
0.768 
0.407 

0.405 
0.762 


Mean  result. 


0.143 

0.268 
0.108 
0.138 
0. 203 

0.234 
0. 152 


Probable  error  of  final  result =  ±  0."070 

Finale  result 48  15  38.519  ±  O.'WO 


Latitude  of  lake  survey  astronomical  station,   Vulcan,  Lake  Superior, 
Table  No.  10.— General  Results. 


Date. 


1866. 

August  15 

August  16 

August  17 

August  18 

Sept.     16 

Sept     17..-. 
Sept.     18.... 


Mean  results  fur 
eacb   night. 


;^' 


Probable  error  of  a — 


Single  result.         Mead  result. 


101 


47  26  44.07 

47  26  44. 32 

47  26  44.10 

47  26  44.58 

47  26  44.81 

47  26  44.13 

47  26  44.95 


1.153 

±     0,210 

1.415 

0.316 

0.883 

U.161 

0.764 

0.341 

0.613 

0.232 

0. 699 

0.349 

0.942 

0.384 

Probable  error  of  final  result 

Final  result 47 


211 


....  =  ±  0.104 
44.251  ±  0.104 
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Latitude  of  lake  survey  astronomical  station^  Saint   Jgnace,  Lake  Superior. 
Table  No.  11.— General  Resists. 


Date. 


1H66. 

Aujjust    3 

August    4 

Aupjust   9 

August  14 

Auj^U!5t  15 

August  16 

Au^rust21.... 
August  2S.... 
August  2il 

Snni 


Probable  error  of  a — 


^t 

Mean   results   for 

•ss 

each  night. 

...    -    ..      

_ 

!■§ 

O          '               II 

Sicglo  result. 

Mean  result. 

// 

// 

14 

48    47    26.99 

±  0.856 

±  0.228 

23 

48   .47    28.12 

0.451 

0.009 

25 

48    47    28.49 

0.041 

0.006 

8 

48    47    28.56 

1.298 

0.459 

41 

48    47    28.33 

0.672 

0.104 

1 

48    47    23.20 

23 

48    47    2-^.36 

0.890 

0.185 

4 

48     47    29.45 

0.883 

0.440 

9 

48    47    27.98 

0.650 

0.216 

148 

Probable  error  of  finalresult 

=  ±  0".063 

Final  result. 

48^47 

'  23".23  ±  0".058 

Latitude  of  lake  survey  astronomical  station^  Whcalkatc,  Lake  Superior, 
Table  No.  12.— General  Results. 


Date. 

OS 

3 
29 
25 
46 

Moan   results   for 
cttch  night. 

o        /            // 
47    04    19.27 
47    04     18.48 
47    04     18.68 
47    04     18.24 

Probable  error  of  a— 

Single  result. 

// 

±  0.445 
0.706 
0.576 
0.330 

Mean  result. 

186fi. 
September  18 

±  0,  314 

Hcptember  21 --. 

0.131 

Keptombor  24 .' 

0.115 

S*'rtou»b(*r  25 

0.048 

Suui.. ....  ....... 

103 

Probablo  error  nf  finiLl  *>oanU                                 —  4-0"  (W^ 

Final  result 

47°  04' 

18^44  ±0".  062 

Latitude  of  lake  survey  astronomical  station.  Isle  Rayah,  Lake  Superior, 
Table  No.  13.— General  Results. 


Daio 

Moan  results  for 
each  night. 

Probable  error  of  a— 

Single  result. 

Mean  result. 

18C6. 
A«crust2G 

4 
59 
65 
23 
39 

O          t               1. 

48    07    55.925 
48    07    54.586 
48    07    54.644 
48    07    55.291 
48    07    54.807 

// 

±  0.741 
0.736 
0.846 
0.764 
0.629 

±0.063 

6pp'eu»ber    1. ........ 

/         0.096 

Soptt?rnbtir    2......... 

0.105 

ftoptoiubfr    3......... 

0.159 

Scptoniber  16 

0.100 

Sum ...... ...... . 

190 

Probable  error  of  final  rAault                                —  +  0".  fttC 

Finalresult 48^07' 

54".8U7  ±0''.(»6 
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Latitude  of  lake  survey  astronomical  stattont  Huron  mountain.  Lake  Superior, 
Table  No.  14.— General  Results. 


Date. 


1866. 
September  20 
September  21 
September  24 
September  25. 

Sum 


Mean  reenlts    for 
eacb  nigbt. 


46  52  49.3 

46  52  51.7 

46  52  51.6 

46  52  51.9 


Probable  error  of  a — 


Single  result.         Mean  resalt. 


0.098 
0.041 
0.084 
0.107 


Probable  error  of  final  resalt  . .  =  ±  0".  064 

Rnalresult 46°  52' 51''. 719  ±  0".  064 


Latitude  of  lake  survey  astronomical  station,  Marquette,  Lake  Superior. 
Table  No.  15.— General  Results. 


Date. 


July  10. 
July  25. 
July  26. 
July  30. 


1865. 


19 
30 
32 
35 


Sum. 


116 


Mean  results   for 
each  night. 


46  3h  59.85 

46  32  00.07 

46  31  59.70 

46  32  00.02 


Probable  error  of  a- 


Mean  result. 


Probable  error  of  final  result.  =  ±  0".  084 

Finalresult =  46^31' 59". 92  ±  0". 084 


Latitudes  oj  lake  survey  primary  triangulation  stations,  or  shore  line  stakes 
nearest  to  astronomical  stations. 

Table  No.  16.— Determined  1866. 


Names  of  primary  triangulation  stations,   or 
shore  line  stakes. 


o 
S 


fid 
o 

S 

U 
00 

u 


Little  Point  an  Sable,  stake  No.  161 

Big  Point  au  Sable 

Kewaunee,  observing  post  No.  3 

Clay  Banks , 

Cana  island 

White  Fish  Point,  stake  No.  11 ... . 


43 
44 
44 
44 
45 
44 


40 
03 
27 
41 
05 
52 


Northeast 48  15 

Saint  Ignace '  48  47 

Vulcan I  47  26 

Whealkate 47  04 

IsleRoyale !  48  07 

Huron  mouutain 46  52 


itude. 

Difference  in  lati- 
tude from  astro- 
nomical stations. 

II 

22.76 

27.76 

14.00 

15.793 

16.475 

50. 6d 

.     —01.64 

—  02.71 
-f  03.00 

—  00.483 
00.00 

-f  00.21 

( 

24.27 

28.87 

44.251 

18.125 

54.794 

52.495 


—  14.249 
-f  00.64 

00.00 

—  00.315 
-f  00.29 
-f  00.776 
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Results  for  diferences  in  longitude  reduced  to  primary/  trianguldiion  stations, 
Lake  Superior — Season,  1866. 


Table  No.  17. 


Date. 

is  i 

^^ 

2 

8 
10 

Difference  of  lon- 
gitude. 

St.  Ignace  west  of 
Vulcan. 

/        II 

00    13.98 
00    14.22 
00     13.89 

li 

2 

7 

11 

Difference  of  lon- 
gitude. 

Number 
of  flashes. 

Difference  of  lon- 
gitude. 

Vulcan  west  of 
North  East. 

/      // 

6    46.36 
6    46.18 
6    46.23 

St.  Ignace  west  of 
North  East 

1866. 
Aug.    4 
Aug.    6 
Aug.  14 

3 

8 
10 

6 
7 

7 
9 

/        II 

7    00.38 
7    00.53 
7    00.83 

Mean  ... 

6    46.26 

Isle  Royale  west 
of  Vulcan. 

3    04.63 
3    04.76 
3    04.94 

04.61 

7    00.38 

Aug.  26 
Aug.  27 
Aug.  28 
Aug.  29 
Aug.  30 

: 

1 

6 
6 

9 

00     J3.80 
00    14. 17 

00     13.84 

9 
10 
10 

9 

Isle  Rojale  weat 
of  St.  Ignace. 

/       // 

2    51.06 
2    50.80 
2    50.75 
2    50.78 

Mean 

00    13.98 

Whealkate   west 
of  Vulcan. 

/        // 

3    27.36 
3    27.26 
3    27.44 

2    50.85 

Sept.    9 
Sept.  10 
Sept.  13 

6 
21 

iiO 

7 
21 

20 

• 

3    04.66 
3    04.74 
3    04.70 

11 
21 
21 

18 
27 
26 

Whealkate  west 
oflsleRojale. 

/        // 

00    22.77 
00    22.53 
00    22.76 

Mean... 

3    04.72 

Huron   mountain 
west  of  Vulcan. 

/        // 

00    30.56 
00    30.73 
00    30.42 

00    22.69 

Sept.  J  9 
Sept.  20 
Sept.  21 
Sept.  24 

3    27.24 
3    27.65 
3    27.07 
3    27.12 

17 
26 
24 

Whealkate  west  of 
Huron  mountain. 

/        // 

2    56.64 
2    56.91 
2    66.65 

Mean 

3    27.31 

00    30.57 

2    56.73 

B. — Assistant  1).  F.  Henry*s  report  for  season  of  1866. 

Office  United  States  Lake  Survey, 

Detroit,  November  1,  1866. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  work  accomplished 
daring  the  past  season  : 

After  having  finished  the  winter's  work,  and  made  comparisons  of  the  base 
apparatus  to  test  the  compensation  of  the  tubes,  on  the  14th  of  May  left;  Detroit 
on  the  steamer  Search,  to  look  again  for  the  shoals  at  the  mouth  of  the  Detroit 
river.  In  my  report  for  the  month  of  May,  I  gave  a  detailed  report  of  my 
search,  and  success  in  finding  one  about  three  miles  from  Bar  Point. 

On   the  morning  of  the  24th  of  May,  I  again  left  Detroit  on  the  steamer 
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Search,  for  Lake  Superior,  in  accordance  with  joxxr  orders,  a  copy  of  which  I 
enclose,  having  on  board  the  parties  of  Assistants  Mayer  and  Molitor. 

Being  detained  by  adverse  winds,  I  was  not  able  to  land  them  until  the  29th : 
Assistant  Molitor  about  ten  miles  above  Marquette,  near  Partridge  island,  and 
Assistant  Mayer  on  the  east  side  of  Huron  bay. 

I  next  visited  the  base  line  on  PAnse  bay,  and  found  that  the  progress  made 
in  the  grubbing  was  very  satisfactory. 

I  ran  a  transit  line  through  the  cut  on  the  side.  I  then  went  to  Copper  Har- 
bor and  looked  at  the  location  of  Vulcan  station,  which  Assistant  Lamson  was 
then  building. 

On  the  4th  of  June  I  took  Lieutenant  M.  R.  Brown  on  board,  and  ran  over  to 
the  north  shore.  After  much  detention  on  account  of  bad  weather,  I  selected 
the  points  for  the  main  triangulation,  on  Isle  St.  Ignace,  Michipicoton  island,  and 
one  on  the  northeast  coast. 

The  land  on  that  side  is  very  much  broken,  and  the  hills  mostly  bare  on  top. 
The  rocks  are  almost  entirely  of  the  igneous  formation.  At  St.  Ignace  my 
barometrical  determination  of  the  height  differed  only  eight  feet  from  Bayfield's 
estimate. 

I  made,  while  at  St.  Ignace,  a  partial  survey  of  the  harbor  in  which  we  lay. 
This  differed  so  little  from  Bayfield's  sketchings  as  to  again  make  me  wonder 
at  the  wonderful  accuracy  with  which  he  did  his  work,  considering  the  time  and 
means  at  his  disposal. 

At  Michipicoton  I  had  little  trouble  in  finding  the  highe^et  point,  a  hill  about 
930  feet  above  the  lake. 

On  the  northeast  coast  I  was  more  troubled,  the  hills  six  or  eight  miles 
from  the  shore  being  much  higher  tban  those  near  by ;  but  I  selected  a  point 
which  you  afterwards  approved  of — a  bare  hill  about  940  feet  high,  and  about 
two  miles  back.  Assistant  Robinson  has  since  found  the  height  of  the  hills 
back  to  be  about  1,500  feet,  and  therefore  much  better  point  for  the  station. 

On  the  20th  of  June  I  returned  to  Copper  Harbor,  where  I  found  the  parties 
of  Assistants  Wheeler  and  Robinson.  I  took  them  on  board  and  ran  to  Portage 
entry,  where  I  found  you  and  Brevet  Brigadier  General  0.  M.  Poe,  corps  of 
engineers.  We  then  ran  back  to  the  north  shore,  and  landed  the  above  parties  at 
stations  Northeast  and  St.  Ignace,  and  returned  to  Copper  Harbor  by  way  of  Fort 
Williams  and  Isle  Royale,  on  the  26th.  After  visiting  the  camp  of  Assistants 
Mayer  and  Molitor  we  ran  to  Marquette,  where  you  and  General  Poe  left  for 
Detroit. 

On  the  29th  I  visited  the  base  line,  to  examine  the  progress  of  the  grubbing,  &c. 

On  the  30th  I  sounded  out  to  and  around  Stannard's  Rock. 

On  the  2d  of  July  I  made  a  minute  topographical  sketch  of  Little  Gull  isle, 
near^  Maui  ton  island,  for  light-house  purposes,  and  commenced  repairing  and 
whitewashing  the  primary  triangulation  stations  at  Kewenaw  bay. 

On  the  />th  I  took  Mr.  Harding  down  on  the  base  line,  and  inspected  and  ac- 
cepted three  miles  of  it. 

On  the  7th  I  ran  to  Isle  Royale  and  commenced  building  a  30-foot  station  on 
the  point  selected  by  you.  This  station  occupied  me  until  the  12th,  and  then  I 
was  detained  by  the  fogs  (which  have  hung  over  the  lake,  particularly  near  the 
north  shore,  for  the  greater  part  of  the  season)  until  the  16th,  when  J  ran  for 
Copper  Harbor. 

On  the  18th  and  19th,  I  built  two  water  stations  on  Stannard's  Rock,  and 
made  a  minute  survey  of  it.  What  is  known  as  Stannard's  Rock  is  the  highest 
part  of  the  shoal,  and  is  a  mass  of  porphyritic  trap  about  twenty  feet  across, 
and  riding  about  three  feet  above  the  present  level  of  the  water.  The  bad  part 
of  the  shoal  extends  about  one-half  mile  north-northwest  from  the  rock,  at  which 
distance  there  is  only  two  and  one-half  feet  of  water  over  the  rocks.     The  ridge 
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extends  about  four  miles  north  by  east  from  the  rock,  where  it  falls  off  from  2^ 
fathoms  to  70  fathoms. 

dn  the  south  and  east  sides  the  water  is  very  deep,  while  on  the  west  and 
north  it  runs  off  very  gradually.  One  of  the  stations  I  built  on  the  north  shoal 
and  the  other  on  the  rock  itself.  The  latter  still  remained  the  last  time  I  tIs- 
ited  the  rock,  the  28th  of  August,  although  we  had  had  two  or  three  severe 
storms. 

I  think  there  is  no  doubt  a  day-beacon  might  be  constructed  which  would 
stand  through  all  the  seasons.  I  got  a  base  line  for  the  location  of  the  buoys 
by  stretching  a  small  cord,  of  wliich  the  length  was  known,  over  a  series  of 
floats,  from  the  rock  nearly  at  right  angles  with  the  line  between  the  stations* 
Simultaneous  angles  were  then  read  from  each  station,  between  the  other  and  a 
flag  at  the  end  of  the  cord. 

I  also  at  this  time  sounded  several  lines  with  the  steamer  connecting  the  shoal 
with  the  shore  work  of  Keweenaw. 

On  the  20th  I  took  Lieutenant  Brown  and  supplies  for  the  north  shore  par- 
ties on  board,  and  run  over  to  the  northeast.  The  next  day  we  run  to  St.  Ig- 
nace,  and  then  back  to  northeast,  carrying  a  chronometer  with  us  to  determine 
th6  difference  of  time  between  the  stations,  in  order  to  get  their  approximate 
azimuth  from  Vulcan. 

Running  back  to  Copper  Harbor,  I  spent  the  next  few  days  in  repairing  sta- 
tions and  steamer  soundings  around  Stanuard*s  Rock,  and  after  going  to  Mar- 
quette for  coal,  I  run  over  to  the  north  shore  in  a  dense  fog  extending  all  across 
the  lake,  to  move  the  astronomical  parties  up  on  the  hill,  according  to  your  in- 
structions. 

On  the  3d  of  August  I  ran  back  to  Marquette,  where  you  came  on  board. 
The  6th  we  ran  to  Houghton,  visiting  on  the  way  the  camps  of  Assistants 
Mayer  and  Molitor,  and  the  base  line. 

The  next  day  we  ran  to  Copper  Harbor,  sounding  a  line  out  to  Stannard's 
Rock  on  the  way,  and  then  tried  to. do  the  sounding  off  Copper  Harbor,  but  the 
weather  would  not  permit.  Made  a  survey  of  the  improvement  at  Lac  La  Belle, 
and  then  ran  to  Portage  entry  and  Marquette,  visiting  Assistants  Mayer  and 
Molitor  on  the  way. 

On  the  10  th  Assistant  E.  S.  Wheeler  was  by  your  orders  sent  to  Superior 
Citv,  to  make  a  resurvey  of  the  mouth  of  St.  Louis  river. 

On  the  12th,  you  having  left  for  Detroit,  I  ran  to  Copper  Harbor. 

On  the  16th  I  ran  over  to  the  north  shore,  and  moved  Assi9tant  Robinson '» 
party  to  Isle  Royale,  having  to  go  to  Fort  William  on  the  way  for  powder. 

Having  run  back  to  Copper  Harbor  on  the  21st,  I  was  from  that  time  until 
the  25th  trying  to  get  Assistant  Molitor's  party  on  board,  a  strong  wind  blowing 
all  the  time  from  the  northwest.  At  the  latter  date  I  moved  him  over  to  the^ 
base  line  to  commence  the  grading. 

On  the  30th  Assistant  E.  S.  Wheeler  rejoined  me. 

After  having  run  to  Marquette  for  coal,  on  the  31st  I  landed  the  base  appara- 
tus, &c.  I  turned  over  the  steamer  Search  to  Lieutenant  J.  F.  Gregory,  and 
went  into  camp  on  shore  to  measure  the  base  line. 

Whenever  practicable,  I  have  sounded  lines  when  running  across  the  lake. 
The  deepest  water  (978  feet)  was  found  about  thirty  miles  off  Manitou  island. 

The  water  seems  to  be  generally  deeper  on  the  south  side  of  the  lake,  though 
the  higher  hills  on  the  north  side  made  me  think  it  would  be  different. 

The  bottom  of  the  lake,  where  the  depth  is  from  sixty  to  ninety  fathoms,  is 
red  sand  and  clay.  This  clay  is  of  all  shades,  of  yellow  and  brown.  Where  the 
depth  exceeds  ninety  fathoms  the  bottom  is  almost  invariably  clay.  I  have  a 
number  of  specimens,  and  I  hope  they  will  be  examined  by  a  good  microscopist, 
to  ascertain  whether  it  contains  any  of  the  infusoria  found  at  the  bottom  of  the^ 
ocean. 
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In  Boanding  a  line  from  Maniton  island  to  Pie  island,  I  found  a  verj  remark- 
able ridge,  on  which  the  water  was  less  than  100  fathoms  in  depth,  though 
there  is  150  fathoms  on  each  side  of  it. 

During  the  season  I  also  visited  the  Batteau  Rock,  about  twenty  miles  from 
Isle  Royale,  which  forms  a  shoal  very  similar  to  Stannard's  Rock,  and  on  which 
I  think  a  day  beacon  would  be  of  great  advantage ;  for,  although  there  is  very 
little  commerce  as  yet  with  the  north  shore,  yet  during  the  summer  months 
steamers  with  pleasure  parties  are  frequently  running  to  Isle  Royale  and  Thun- 
der Bay,  and  might  in  thick  weather  get  far  enough  from  their  course  to  run  on 
these  rocks. 

For  a  month  after  going  into  camp  it  rained  almost  every  day,  and  in  fact  we 
had  not  more  than  two  weeks  good  weather  during  the  whole  time  I  was  there. 

I  built  a  comparator  house  twenty-two  feet  long,  six  feet  wide,  and  eight  feet 
high,  in  which  I  put  up  the  comparator  posts,  and  made  comparisons  of  the 
standard  bar  and  tubes. 

Assuming  the  bar  to  be  the  same  length  as  formerly,  then  these  comparisons 
show  that  tube  No.  1  is  0.0027  inches  longer  than  it  was  in  1864,  and  that  tube 
No.  2  is  0.0057  inches  shorter.  This  is  probably  due  to  the  putting  in  the  new 
agates,  and  general  repairs  made  by  William  WUrdemann  last  year. 

Last  fall  there  were  but  about  one-half  dozen  wet  spots  on  the  whole  base  line, 
but  now  it  is  nearly  covered  with  water,  and  requires  side  ditches  the  greater 
part  of  the  length  of  it  to  carry  off  the  surface  water.  The  subsoil  being  hard 
clay  upon  sandstone,  having  an  almost  horizontal  stratification,  there  is  no 
natural  drainage,  and  but  little  absorption  of  water  falling  on  the  surface. 

About  eight  thousand  feet  was  prepared  for  measurement,  and  after  the  side 
ditches  had  taken  off  most  of  the  water  I  commenced  measurement. 

I  sank  a  stone  five  feet  long,  having  a  brass  frustum  of  a  pyramid  let  into 
its  upper  surface  under  the  south  base  station,  and  two  other  reference  stones 
about  100  feet  on  each  side,  at  right  angles  to  the  line. 

Contact  was  made  with  a  plumb  line  of  fine  copper  wire,  let  down  from  the 
centre  of  a  trivet  on  the  centre  post,  the  bob  of  4  J  weight  being  over  a  point  in 
the  brass. 

I  measured  284  tubes,  but  the  ground  was  so  shaky  in  places  as  to  make  even 
that  unreliable.  I  closed  the  measurement  on  a  point  in  a  brass,  similar  to  the 
one  at  the  commencement,  let  into  a  stone  four  feet  long  sunk  beneath  the  sur- 
face of  the  ground. 

On  the  14th,  having  received  orders  to  return  to  Detroit,  I  put  my  party  n 
board  of  the  steamer  Search,  ran  to  Houghton  to  communicate  your  orders  to 
Assistant  Lamson,  and  on  the  16th  went  to  Assistant  Mayer's  camp  and  took 
his  party  on  board. 

After  coaling  at  Marquette  I  ran  to  Grand  island,  where  I  left  three  shore 
party  boats. 

I  then  went  to  Middle  island.  Lake  Huron,  to  find  a  reported  shoal  between 
the  island  and  mainland.  As  there  was  a  vessel  still  on  the  shoal,  I  had  but 
little  trouble  in  finding  and  locating  it.  Having  made  a  minute  survey  of  it  1 
ran  to  Detroit,  aiTiving  here  on  the  18th. 

Since  that  time  I  hate  been  engaged  in  laying  up  the  steamer,  and  in  making 
a  plot  of  the  shoal  found. 

I  beg  leave,  here,  to  thank  Assistant  E.  S.  Wheeler  and  Recorder  David 
Wallace,  for  the  able,  efficient,  and  willing  manner  in  which  they  have  performed 
all  their  duties  during  the  past  season. 

Very  respectfully,  your  obedient  Fervaut, 

D.  F.  HENRY, 
Assistant  Lake  Survey. 

Oolonel  W.  F.  Ravnolds, 

Corps  Engineers,  Superintendent  Lake  Survey,  Detroit, 
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C. — Meteorological  report. 

Office  United  States  Lake  Survey, 

Detroit,  May  31, 1867. 

Sir  :  I  have  the  honor  to  suhmit  the  following  report  on  the  reductions  of 
the  meteorological  records  kept  at  the  several  lake  survey  stations. 

On  the  Ist  of  January,  by  your  orders,  I  took  charge  of  the  meteorological 
department,  and  have  therefore  had  but  little  time  to  make  the  necessary  reduc- 
tions, and  have  been  obliged  to  omit  some  important  parts  of  the  observations. 

The  situation  of  the  several  stations  are  as  follows : 

Superior,  at  the  head  of  Lake  Superior,  near  the  mouth  of  St.  Louis  river. 
Latitude  (approximately)  46^  46'  30''  north  ;  longitude  92^  03'  28"  west ; 
height  of  observatory  above  the  lake,  forty  feet.  Observer,  E.  H.  Bly.  It  is 
protected  on  the  west  side  by  a  range  of  hills  rising  about  600  feet  above  the 
take,  and  on  the  east  side  by  a  lower  range  forming  a  valley  through  which  the 
prevailing  winds,  northeast,  have  a  free  sweep  from  the  lake. 

Ontonagon,  at  the  mouth  of  Ontonagon  river,  on  the  south  side  of  Lake  Su- 
perior; latitude  46^  52'  30" north  ;  longitude  89^  30'  30"  west;  height  of  ob- 
servatory above  the  lake,  ten  feet.  Observer,  Hampton  B.  Smith.  A  range  of 
high  hills  runs  from  five  to  twelve  mileQ  back  of  the  town,  which  is  thus  pro- 
tected from  the  southerly  winds,  but  fully  open  to  those  from  the  lake. 

Marquette,  east  of  the  middle  of  the  south  side  of  Lake  Superior;  latitude 
46°  32'  51"  north;  longitude  87^  22'  57"  west;  height  of  observatory  above 
the  lake,  ninety-two  feet.  Observer,  H.  S.  Bacon.  Hills  from  400  to  600  feet 
high  are  on  the  east  and  south  of  the  town.  The  height  of  Lake  Superior  above 
the  sea  level  is  about  620  feet. 

Milwaukee,  on  the  west  side  of  Lake  Michigan,  opposite  the  widest  part  of 
the  lake;  latitude  43<^  03'  north  ;  longitude  87^  ^5'  west;  height  of  observa- 
tory above  the  lake,  fifteen  feet.  Observer,  J.  A  Lapham.  A  range  of  low  hills 
are  situated  to  the  northwest  and  southwest  of  the  city,  which  is  fully  exposed 
to  the  winds  from  the  lake,  but  those  from  the  land  are  much  broken  in  their 
force. 

Grand  haven,  on  the  eastern  side  of  the  lake,  at  the  mouth  of  Grand  river, 
directly  opposite  Milwaukee ;  latitude  43°  05'  north ;  longitude  86°  12'  33" 
west;  height  of  observatory  above  the  lake,  twelve  feet.  Observer,  Heber 
Squier.  A  range  of  sand  dunes  breaks  the  winds  from  the  north  and  east. 
Lake  Michigan  is  approximately  576  feet  above  the  sea. 

Thunder  Bay  itland,lak^Rvivon',  latitude  45°  02' 13" north ;  longitude  83° 
11'  26"  west;  height  of  observatary  above  the  lake,  forty  feet.  Observer,  J. 
J.  Maiden.  A  low  rocky  island  about  two  miles  from  the  shore,  which  is  of  the 
same  character.  It  is  situated  north  of  the  centre  of  the  lake,  and  is  fully  ex- 
posed to  all  winds. 

Tawa^  City,  on  a  bay  of  the  same  name,  near  the  mouth  of  Saginaw  bay, 
Lake  Huron,  opening  to  the  south  and  west ;  latitude  44°  15'  57"  north ;  lon- 
gitude 83°  30'  54"  west ;  height  of  observatory  above  the  lake,  thirteen  feet.  Ob- 
server, C.  H.  Whittemore.  A  range  of  high  land^  to  the  north  and  east  of  the 
town  protects  it  from  winds  from  those  quarters. 

Lake  Huron  is  about  570  feet  above  the  sea. 

Detroit,  on  a  river  of  the  same  name;  latitude  42^  19'  58"  north;  longitude 
83°j,west ;  height  of  observatory  above  the  river,  twelve  feet.  Observer,  Joha 
Brennan.  Country  low  and  flat  all  around  the  city.  Approximate  height  of 
the  river  above  the  sea,  550  feet. 

Monroe  City,  at  the  western  end  of  Lake  Erie ;  latitude  41^  53'  36"  north ; 
longitude  83°  19'  26"  west;  height  of  observatory  above  the  lake,  seven  feet. 
Observer,  John  Lane.  Country  much  the  same  as  at  Detroit,  but  the  town  is 
exposed  to  the  northeast  winds  from  the  lake. 
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Cleveland^  near  the  middle  of  the  soathern  Bide  of  Lake  Erie ;  latitude  41°  30' 
north ;  longitude  81^  47'  west ;  height  of  observatory  above  the  lake,  eighty-five 
feet.  Observer,  Benj.  A.  Stanard.  The  city  is  built  on  the  bluffs  overlooking 
the  lake,  and  has  but  little  high  land  back  of  it. 

Buffalo,  at  the  eastern  extremity  of  Lake  Erie;  latitude  42°  53'  north;  lon- 

g'tude  78°  5^'  west ;  height  of  observatory  above  the  lake,  twenty-five  feet, 
bserver,  Edward  Dorr.  Country  rather  low  and  flat,  but  exposed  to  the  south- 
west and  west  winds  from  the  lake.  The  approximate  height  of  Lake  Erie  above 
the  sea  level  is  544  feet. 

Fort  Niagara^  at  the  mouth  of  the  Niagara  river,  at  the  western  end  of  Lake 
Ontario ;  latitude  43°  15'  north ;  longitude  79^  55'  west ;  height  of  observatory 
above  the  lake,  27.5  feet.  Observer,  Lewis  Leffman.  Fully  exposed  to  winds 
from  the  lake,  but  somewhat  protected  from  the  low  hills  to  the  south,  which 
form  the  Falls  of  Niagara. 

Charlotte f  at  the  mouth  of  Genesee  river,  near  the  middle  of  the  southern  side 
of  Lake  Ontario;  latitude  43°  12'  34"  north;  longitude  77°  51'  west;  height 
of  observatory  above  the  lake,  37.5  feet.  Observer,  Andrew  Mulligan.  The 
town  lies  on  both  sides  of  the  valley  formed  by  the  Genesee  river ;  low  hills  to 
the  west  and  soutli. 

Sackett's  Harbor t  on  a  bay  at  the  eastern  end  of  Lake  Ontario ;  latitude  43° 
55'  north ;  longitude  75°  57' west ;  height  of  observatory  above  the  lake,  30.6  feet. 
Observer,  Henry  Metcalf.  Country  around  the  town  low  and  flat,  exposed  to 
all  winds  from  the  westward.    Lake  Ontario  is  about  235  feet  above  the  sea. 

GENERAL   METEOROLOGICAL    REDUCTIONS. 

In  tables  A  will  be  found  the  reductions  of  the  observations  at  the  several  sta- 
tions, from  July  to  December,  inclusive,  for  1866.  The  reductions  for  the  rest 
of  this  year  were  given  in  the  last  report. 

In  these  the  barometer  has  been  reduced  to  the  freezing  point ;  the  elasticity, 
the  humidity,  and  the  gaseous  pressure  of  the  atmosphere,  computed  from  the 
psychrometer  readings  ;  and  the  winds  resolved  and  reduced. 

Tables  B  ^ve  the  maximum,  minimum,  and  mean  of  the  barometer  and  ther- 
mometer, and  the  amount  of  rain-fall  for  the  months,  seasons  and  years,  since 
the  commencement  of  the  observations. 

Tables  C,  D,  and  E,  are  compiled  from  the  above,  and  show  the  stage  of  the 
barometer  and  thermometer,  and  amount  of  rain-fall  for  the  several  years. 

By  comparing  the  mean  yearly  mean  of  the  barometer  given  in  the  last  col- 
umn but  one  of  table  0,  with  the  mean  for  the  several  years  given  in  table  F, 
it  will  be  seen  that  the  greatest  amount  of  mean  of  any  year  differs  from  the 
general  mean  is  0.083  inch,  and  that  the  average  variation  is  less  0.05 
inch.  Therefore,  the  means  given  in  the  tables  differ  from  the  means  of  the 
several  stations,  probably  less  than  0.01  inch.  ^ 

In  the  same  manner  comparing  tables  D  and  6,  we  And  the  mean  tempera- 
ture for  each  year  differs  from  the  general  mean  temperature  by  less  than  a 
decree. 

The  range  of  the  barometer  given  in  table  C  is  only  that  of  the  extremes  of 
the  tri-daily  observations,  and  is  therefore  smaller  than  the  true  range. 

The  range  of  temperature  is  obtained  from  the  extreme  readings  of  the  maxi- 
mum and  minimum  thermometers. 

In  the  following  tables  the  stations  are  grouped  according  to  their  latitudes, 
and  the  general  mean  and  range  of  the  temperature  given.  The  temperature 
generally  increases  as  the  latitude  decreases,  though  there  are  some  anomalies. 
Milwaukee  is  nearly  two  degrees  colder  than  Grand  H  aveu,  thoughthe  latitude 
is  about  the  same. 

Superior  has  a  lower  temperature  than  Ontonagon  or  Marquette,  though  there 
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is  little  difference  in  tbe  latitudes  of  the  three  places.  This  may  be  dae  to 
the  valley  formed  by  the  hills  on  each  side  of  the  former  place,  through  which 
the  northeast  winds  of  the  lake  draw  with  great  violence.  Again,  the  tempera- 
ture of  Tawas  City  is  a  degree  and  a  half  higher  than  that  of  Thnnder  bay. 
This  is  also  due  to  the  position  of  the  two  stations,  the  latter  being  fally  exposed, 
and  the  former  onfy  open  to  southwesterly  winds. 

The  range  also  varies  greatly,  but  this  is  probably  due  to  one  station  not  being 
affected  by  some  warm  or  cold  spell,  which  is  experienced  at  another,  as  the 
observations  are  for  a  series  of  years. 

Tahh  showing  the  change  of  temperature  for  different  latitudes 


Statioiu. 


Oat<m«gon 

Saperior 

Mftrqaette 

Thnnder  Bay  iiiland 

fawasCity 

SaekeU's  Harbor  . . . 

Fort  Niagara 

Gbarlotto 

Grand  Haven 

Milwankee 

Buffalo 

Detroit 

Monroe  City 

CloToland 


Latitude. 


46  S2  30 
46  46  30 
46  32  51 
2  13 
15  57 
0 
0 

43  12  54 
5  0 
3 


45 
44 

43    55 
43    15 


43 
43 


0 

42  53  0 
42  19  58 
41  53 
41    30 


36 
0 


Longitude. 


89  30  30 

92  3  28 

87  22  57 

83  2  34 

83  30  54 

75  57  0 

79  55  0 

77  51  0 

86  12  33 

87  56  0 

78  55  0 
83  0  0 
83  19  26 
81  47  0 


Temperatore. 
Mean.       Range. 


38.5 
41.5 
42.6 
44.2 
46.9 
46.6 
48.1 
47.3 
45.8 
47.0 

4ai 

49.5 
49.8 


las 

137 
136 
118 
115 
131 
106 
118 
107 
127 
118 
117 
122 
111 


In  the  following  table  the  stations  are  grouped  according  to  their  height  above 
the  sea  level,  and  the  mean  and  range  of  the  barometrical  readings  given. 
This  also  shows  some  rather  curious  anomalies,  but  none  of  much  consequence  . 

Table  showing  the  relation  of  the  height  of  the  barometer  to  the  height  of  the 

station  above  the  sea. 


SUtions. 

Height  above 
thewa 

Barometer  +  28  inchot. 

Mean. 

Ranire. 

Marqnflttfl   

Feet. 
710 
660 
630 
629 
610 
501 
568 
583 
569 
562 
551 
272.5 
265.6 
262.5 

1.262 
1.301 

2.109 

Superior 

L978 

Ontonagon 

1.729 

Gleveland 

1.321 
1.341 
1.358 
1.353 
1.350 
1.359 
1.368 
1.392 
1.609 
L692 
1.732 

L997 

Thunder  Bay  idand 

2.079 

ifiWmitAA  ' 

a056 

Grand  Haven 

1.896 

Tawag  City 

2.552 

Buffalo 

2.136 

Detroit 

2.078 

Monroe  City 

2.041 

Charlotte 

2.310 

Sackett'g  Harbor 

2.182 

Port  Miagata 

2L0n 

HALF-HOURLY    OBSERVATIONS    AT   THUP 

IDBR    BAY 

ISLAND. 

A  series  of  half-hourly  observations  was  taken  during  two  years,  from  De- 
cember 1,  1863,  to  November  30,  1865,  at  Thunder  Bay  island,  Lake  Huron. 
These  have  been  reduced  iti  the  same  manner  as  the  general  meteorological 
abstract  given  in  table  A. 
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Table  I  gives  the  monthly  means  of  the  above,  and  table  K  the  means  of  the 
several  half  hours  for  spriag,  summer,  autumn,  winter,  and  for  the  two  years. 

The  latter  tobies  are  graphically  represented  in  diagram  1.  In  the  first  line 
of  the  diagram  are  given  the  curves  of  the  total  and  gaseous  atmospheric  pressure 
represented  by  a  full  and  broken  line  respectively.  To  save  room  the  curves 
were  not  plott<'d  according  to  their  relative  height,  and  the  gaseous  is  placed 
above  the  total  curve,  though  it  properly  should  be  below. 

In  the  second  line  are  given  the  curves  of  temperature,  the  dry-^bulb  being 
represented  by  a  full,  and  the  wet  by  a  broken  line ;  in  the  third  the  relative 
amount  of  humidity  in  the  atmosphere ;  in  the  fourth,  the  relative  amount  of 
rain-fall  for  each  hour ;  in  the  fifth,  the  velocity  of  the  wind  ;  and  at  the  bottom 
are  given  the  resultant  directions  from  which  the  wind  blew  at  each  hour. 

The  times  of  the  maxima  and  the  minima  of  the  barometer,  thermometer,  and 
of  the  humidity,  are  given  in  the  following  tables,  the  first  of  which  is  arranged 
according  to  the  state  of  the  atmosphere,  and  the  second  according  to  the  seasons. 
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It  wSl  be  noticed  that  the  barometric  curve  shows  the  usual  doable  daily 
maxima  and  minima,  except  during  the  summer  season,  when,  from  a  cause 
which  I  cannot  explain,  we  onlj  have  the  usual  first  maximum  and  second 
minimum. 

The  gaseous  pressure  curve  shows  a  donble  maximum  and  minimnm  during 
the  winter,  and  has  an  indication  of  the  same  in  the  spring. 

This  shows  how  little  dependence  can  be  placed  on  the  readings  of  the 
psychromet«r  when  the  temperature  of  the  air  is  much  below  freezing,  even  in 
the  hands  of  a  careful  observer,  and  I  would,  therefore,  recommend  the  discontin- 
uance of  the  reading  of  that  instrument  when  the  temperature  is  below  freezing. 

The  first  minimum  of  the  total  pressure  varies  from  3.30  to  5  a.  m.; 
the  second,  from  2  to  4  p.  m  ,  (excluding  the  summer  minimum  as  anomalous ;)  the 
first  maximum  from  9.30  to  10.30  a.  m  ;  and  the  second  from  7.30  to  10.30  p.  m. 

Of  the  gaseous  pressure  the  maximum  is  from  midnight  to  3  a.  m.,  and  the 
minimnm  from  2.30  to  4.30  p.  m.,  the  winter  curve  being  incorrect  on  account  of 
the  lowness  of  the  temperature. 

In  the  thermometer  curves,  the  almost  perfect  parallelism  of  the  curves  of 
the  dry  and  wet  bulbs  during  the  winter  shows,  as  before  noticed;  the  want  of 
accuracy  in  the  instrument  during  cold  weather. 

The  minimum  of  the  dry  bulb  occurs  at  3  30  a.  m.  during  the  spring,  sum- 
mer, and  winter,  but  in  autumn  it  is  at  5  a.  m.,  while  the  maximum  occurs  at 
2  p.  m.  in  the  spring,  and  at  2  30  p.  m.  duiing  the  rest  of  the  year. 

The  minimum  of  the  wet  bulb  varies  from  3  to  4  30  a.  m.,  aud  the  maximum 
fiom  2  to  2  30  p.  m.,  being  a  little  in  advance  of  the  maximum  and  minimum  of 
the  dry  bulb. 

I  intended  to  compute  from  the  observations,  tables  for  the  hourly  connections 
for  the  periodic  and  non-periodic  variations  of  temperature,  but  have  been  obliged 
to  postpone  it  on  account  of  want  of  time. 

The  humidity  curves  have  their  maxima  from  4.30  to  6.30  a.  m.,  or  from  one 
to  two  hours  subsequent  to  the  time  of  minimum  temperature,  and  their  minima 
from  2  to  3.30  p.  m.  being  after  the  maximum  of  temperature  during  the  spring 
and  summer,  and  before  during  the  autumn  and  winter. 

The  very  depressed  winter  carve  is  probably  due  to  the  incorrectness  of  the 
psychromefer  before  mentioned. 

The  curve  of  downfall  of  rain  and  snow  generally  shows  a  maximum  at  about 
4  in  the  morning,  and  again  about  4  in  the  afternoon,  the  minimum  being 
about  10  in  the  morning,  and  again  in  the  night,  thus  being  opposed  to  the 
curve  of  barometric  pressure. 

I  have  never  seen  this  noticed  elsewhere,  and  these  records  are  too  limited  to 
establish  a  general  rule  of  correspondence  between  the  curves,  though  I  think 
the  subject  is  worthy  of  further  investigation. 

The  velocity  of  wind  curves  shows  a  maximum  shortly  after  midnight,  and  a 
minimum  after  noon  ;  this  is  in  accordance  with  the  general  impression  that  the 
wind  blows  harder  during  the  night  than  the  day,  which  is  oommoniy  true 
during  warm  weather,  but  I  did  not  expect  to  see  it  so  marlced  during  the 
items  of  winter.  During  the  spring  the  oonrse  of  the  wind  varies  quite  regularly, 
considering  the  shortness  of  the  time  of  observation,  fiom  north  5^  west  at  mid- 
night to  north  24^  east  at  1 1  a.  m.;  in  the  sanm^r  from  north  47^  west  at  4  a. 
m ,  to  north  80^  east  at  2  p  m.;  in  the  autumn  from  north  87^  west  at  5  a«  m.,  to 
north  22^  west  at  3  p.  m.;  in  the  winter  from  north  71^  west  at  9  a.  m.,  to 
north  50^  west  at  6  p.  m.;  thus  showing  that  the  course  of  the  wind  varies  during 
the  day  opposite  to  the  apparent  motion  of  the  sun  even  during  the  winter  storms, 
and  the  difiPering  directions  in  the  several  seasons.  This  subject  will  be  more 
fully  discussed  under  the  head  of  land  and  lake  breezed. 

In  the  lower  lines  of  tables  K,  I  have  given  the  means  of  twenfy-fbur  hours^ 
and  also  the  means  of  one  hour's  tri-daily  obeervatton,  viz :  7  a.  m.  and  2  and 
38  w ^Vol.  ii 


Digitized  by  VjOOQIC 


594 


BSPORT   OF  THB   ffiBOBBTABT   OF  WAE. 


9  p.  m.,  for  the  seaeona  and  years.    These  will  T)e  found,  together  with  their  dif- 
ferences, in  the  following  tahles : 

ANEMOGRAPH    RBCOROS. 

Table  thotoing  (he  Tneam  of  the  barometer,  Sfc.^  Jbr  24  hours,  and  for  7  a.  m. 

and  2  and  9  p.m. 


state. 


B0TOiiuter-\-  S8  ineke$. 

Total  preflsuro... 
Qaseong  pretrare 

Dry  bulb 

Wet  bulb 

CloudineiB 

Wind, 

Direction 

Force 


Spring. 


34  hn.  7,S,&9. 


1.317 
1.147 


370.1 
330.4 


N.60B. 
1.9 


1.317 
1.145 


370.7 
340.5 


6.9 


N.eoB. 
1.9 


Summer. 


hra.  7,2, A9. 


1.408 
0.966 


030.4 
580.2 


5.4 


N.940W 
1.0 


1.400 
0.968 


640.3 
580.8 


5.5 


N.  SOW 

a7 


Avtnmn. 


itihn.  7.2,&9 


1.370 
1.092 


470.7 
440.6 


7.3 


K.520W 
1.1 


1.368 
1.068 


480.4 
440.9 


7.3 


N.seow 
a9 


winter. 


34  hn.  7,2,  &9. 


1.332 
1.334 


230.0 
20O.9 


&8 


N.sgyw 
2.3 


1.328 
1.228 


230.5 
210.3 


&1 


N.  6IOW 
2.1 


8  yean. 


84hrB.  7,€,&». 


1.354 
1.110 


430.8 
390.4 


7.0 


N.340W 
1.4 


1.353 
1.106 


430.4 
390.9 


7.0 


N.310W 
1.2 


Table  thotaing  the  differences  between  the  quantities  in  the  above  table, 

[+  lignlfles.that  the  7,  2,  and  9  meant  are  greater  than  those  for  94  honra;  —  the  reverw.] 


Seasons. 


Spring 

Summer . . , 
Autumn . . , 

Winter 

Two  years 


Barometer. 


Total. 


0.000 

—  0.008 

—  0.002 

—  0.004 

—  a  001 


Gascons. 


•0.003 
-0.004 
-0.004 
-0.006 
-0.004 


Temperature. 


Dry  bulb.  Wet  bulb. 


+  ao 

+  0.8 
+  0.7 
+  0.5 
+  0.6 


+  1.1 
-f  0.6 
+  0.3 
-f  0.4 
-1-0.5 


Cloudi- 
ness. 


0.0 

+  0.1 

ao 

—  ai 

ao 


Wind. 


Direction.       Foroe. 


0.0 

—  N.  160  W. 

+  N.  6o  W. 
-h  N.  2o  W. 

—  N.   30  W. 


0.0 

—  0.3 

—  0.2 

—  as 

—  as 


It  will  be  seen  from  the  foregoing  that  the  differences  of  the  barometic  means 
at  the  honrs  of  the  tridaily  observations  and  for  the  whole  day  amonut  to  almost 
nothing,  while  the  temperature  varies  about  a  half  degree. 

The  cloudiness  is  the  same,  and  even  the  force  and  direction  of  the  wind  cor- 
respond very  nearly. 

Tables  L  give  the  hourly  records  of  the  direction  and  relative  velocity  of 
the  wind  at  Milwaukee  for  1861.  These  were  omitted  in  the  discussion  of  the 
winds  in  the  report  for  1865,  and  are  added  here  to  complete  the  records  at 
Milwaukee. 

I  have  not  had  time  to  discuss  the  winds  at  the  several  stations  for  the  two 
years ;  they  are  behind,  but  hope  to  be  able  to  do  so  another  season. 

These  records  were  taken  from  the  sheets  of  Burneirs  Anemograph,  kept  at 
Milwaukee  by  Observer  J.  A.  Lapham. 

This  instrument  is  a  late  invention,  and  as  its  mode  of  working  is  peculiar,  a 
description  of  it  may  not  be  out  of  place. 

The  paper,  which  is  about  six  inches  wide,  passes  over  horioontal  rollers  moved 
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1>7  elock  work  at  the  rate  of  four  feet  in  twentj  four  hoars,  each  hoar  beings 
marked  apon  it  by  a  needle  point  properly  adjusted  and  attached  to  the  striking 
train  of  the  dock. 

A  vcrtica],  hollow  iron  rod  is  brought  down  through  the  roof  of  the  building 
near  one  side  of  the  paper.     Above  the  roof  this  rod  bears  a  long  arm  to  which 
a  vane  is  attached.     Fixed  on  this  rod,  ja»t  above  the  level  of  the  paper,  are^ 
four  eccentrics,  one  above  another,  and  arranged  so  that  their  points  of  greatest 
eccentricity  are  90^  apart 

In  a  frame  above  the  paper  kre  four  bars,  one  above  the  other,  playing  freely* 
horizontally,  one  end  of  each  bar  being  pressed  firmly  against  one  of  the  ec- 
centrics by  means  of  a  spiral  spring.  To  each  of  these  bars  is  attached  a  vertical 
pencil,  so  placed  that  it  touches  the  paper  at  intervals  about  an  inch  and  a  quarter 
across  it.  When  the  vane  is  properly  set,  the^e  pencils  represent  the  four  cardinal 
points  oF  the  compass,  north,  east,  south,  and  west,  reckoning  from  the  edge  of 
the  paper  furthest  from  the  rod,  and  as  the  vane  turns  the  rod  and  the  eccentrics 
are  moved  from  maximum  to  minimum,  they  play  over  about  an  inch  in  the  width 
of  the  paper. 

The  operation  of  the  machine  will  be  most  plainly  seen  by  giving  a  few  ex- 
amples. 

If  the  wind  is  northerly  the  vane  will  be  moving  to  the  east  and  west  of  north, 
and  the  north  pencil  will  be  pushed  by  its  eccentric  to  its  maximum,  and  the 
east  and  west  pencils  will  be  at  and  nearly  at  their  minimum,  and  on  the  mov- 
ing paper  will  be  drawn  three  jagged  lines,  one  near  the  maximum  of  the  north 
and  the  other  near  the  minimum  of  the  east  and  west  spaces  respectively,  while 
the  south  pencil  will  make^  straight  line  at  its  minimum. 

If  the  wind  is  northeast  the  north  and  east  pencils  will  make  jagged  lines  near 
the  centre  of  their  respective  spaces,  and  the  south  and  west  pencils  will  make 
straight  lines  at  the  minima  "of  theirs.  In  this  manner,  by  dividing  the  spaces 
between  the  maxima  and  minima,  all  the  points  of  the  compass  may  easily  be 
read. 

In  order  to  ascertain  exactly  the  position  of  the  spaces,  continuous  straight 
lines  are  drawn  on  the  paper  by  eight  pointed  lead  weights  properly  fixed  in  the 
framework  and  resting  on  the  paper. 

The  velocity  of  the  wind  is  shown  by  the  anemometer  first  constructed  by 
Dr.  Robinson,  of  Armaugh,  Scotland,,  which  consists  of  four  hemispherical  cups 
attached  to  arms  projecting  at  right  angles  from  a  common  axle. 

To  this  axle  is  affixed  a  train  of  cog-wheels,  so  geared  that  the  last  wheel 
makes  one  revolution  when  the  centre  points  of  the  cups  have  gone  one  mile. 

Attached  to  this  wheel  is  a  crank  bearing  one  end  of  a  wooden  or  ratan  rod, 
which  passes  down  through  the  hollow  iron  rod  bearing  the  vane ;  fastened  to  the 
lower  end  of  the  wooden  rod  is  a  small  lever  carrying  a  pencil,  which  makes  a 
double  mark  about  a  half  inch  long  crosswise  of  the  paper,  on  the  edge  nearest 
the  vane  rod,  corresponding  to  each  revolution  of  the  crank,  or  for  every  mile 
of  distance  travelled  by  the  centre  points  of  the  cups. 

The  number  of  these  double  strokes  (or  curves,  as  they  appear  on  the  moving 
paper)  in  an  hour's  space,  therefore,  shows  the  number  of  miles  travelled  by  the 
cups  in  that  time. 

Dr.  Robinson  assumed  the  proportion  of  the  velocity  of  the  cups  to  that  of 
the  wind  to  be  as  one  to  three,  or  the  same  as  found  in  drawing  a  hemisphere 
through  still  water,  first  with  its  flat  and  then  with  its  convex  side  forward ;  but, 
on  account  of  the  increased  friction,  I  think  the  proportion  in  these  machines 
cannot  be  lees  than  as  one  to  four  or  five,  although  their  relation  to  the  true 
velocity  has  not  yet  been  tested. 

I  therefore  call  the  velocity  given  in  the  table  (which  is  that  of  the  cups)  the 
relative  velocity,  and  in  order  to  deduce  from  it  the  true  velocity,  it  should  be 
multiplied  by  fonr  or  five. 
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The  records  are  taken  from  the  sheets  bj  passing  them  under  a  glass  scale  of 
th^  width  of  the  hour  spaces,  graduated  between  ^e  maxima  and  minima  linea 
of  the  four  cardinal  points.  By  placing  the  centre  of  the  scale  over  the  boor* 
marks  on  the  paper,  the  mean  direction  of  the  wind  for  the  half  honr  preceding 
and  the  half  hour  following  may  be  read,  and  the  number  of  doable  strokes  (cnr 
curves)  seen  underneath  the  scale  will  give  the  relative  velocity  per  honr. 

This  anemograph  was  set  up  in  the  Tatter  part  of  February,  1861,  under  the 
direction  of  Captain  G.  G.  Meade,  topographical  engineer,  but  it  did  not  get  into 
working  order  until  the  first  of  April  following,  at  which  time  the  hourly  records 
commence. 

During  the  month  of  May  the  velocity  cups  were  broken,  and  had  to  be 
takes  off  for  repairs.  They  were  replaced  about  the  first  of  June,  at  which 
time  the  machine  was  taken  down  from  a  high  tower,  on  which  it  wa8  first 
placed,  and  removed  to  the  observer's  house  for  greater  convenience,  but  with 
not  so  good  an  exposure. 

The  effect  of  this  is  apparent  in  the  greater  mean  velocity  of  the  wind  during 
the  month  of  April,  and  I  have,  therefore,  omitted  this  month  in  many  of  my 
calculations. 

To  find  the  mean  direction  of  the  wind,  for  a  n^onth  or  year,  we  must  first 
find  the  sums  of  all  the  winds  that  have  blown  during  that  time  from  the  differ- 
ent points  of  the  compass.  This  has  been  done  for  each  month,  according  to 
the  form  shown  in  table  M. 

The  velocity  numbers  are  taken  from  the  hourly  records,  in  table  L,  and 
placed  in  their  appropriate  columns  corresponding  to  the  direction  of  the  wind. 
The  number  of  entries  in  these  columns  gives  the  number  of  hoturs  the  wind  has 
blown  from  the  several  points  of  the  compass,  or  the  duration  of  the  wind.  The 
sum  of  each  column  gives  the  whole  body  of  wind  which  has  passed  over  the 
place  from  each  point. 

I  call  this  the  amount  of  the  wind,  as  it  is  the  product  of  the  duration  by  the 
velocity. 

In  the  last  column  are  given  the  hours  of  calm. 

In  table  N  are  placed  the  duration  and  amount,  numbers,  and  the  relative 
velocity  found  by  dividing  one  by  the  other. 

In  place  of  interpolating  for  the  hours  omitted  in  the  records,  and  for  the 
purpose  of  comparing  one  month  with  another,  I  have  reduced  all  the  months 
to  a  mean  month  oi'  730  hours.  These  reductions  will  be  found  in  the  sixth 
and  seventh  columns  of  table  N. 

In  tables  0  are  given  tlie  observed  duration,  mean  relative  velocity,  and 
the  amount  of  wind  for  the  several  points  for  each  month,  and  for  the  whole 
time ;  and  in  tables  P  the  comparative  duration  and  amount  for  the  same  time. 

In  tables  Q  are  shown  the  mean  comparative  duratiun,  and  amount  and  mean 
relative  velocity,  for  each  season  and  for  the  year. 

These  quantities  are  graphically  repi-esen ted  in  the  wind  roses,  diagrams  2-13. 
The  shaded  parts  show  the  duration,  &c.,  for  the  several  points,  being  plotted 
firom  the  outer  towards  the  inner  circle.  It  will  be  seen  that  in  the  earlier 
months  the  N.NE.  and  SE.  winds  prevail,  and  the  W.  and  SW.  in  the  latter. 

In  every  month  but  December  the  greatest  velocity  is  during  the  winds  from 
the  N.NE.,  and  in  that  month  from  the  E.8K  and  8W, 

The  amount  and  velocity  roses  for  the  month  of  April  catinot  be  compared 
with  those  of  the  other  months,  on  account  of  the  change  in  the  position  of  the 
aaemograph  before  menti9aed. 

The  wind  roses  for  the  seasons  and  year  need  to  be  compared  with  those  of 
subsequent  years  to  draw  any  conclusion  from  them  in  regard  to  the  prevalence 
of  different  winds. 
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RESULTANT  DIRECTION  AND  VBLOCITY. 

Lambert's  fonnula  for  finding  tbe  resultant  direction  of  the  wind  is  for  onlj 
eight  points,  and  does  not  take  into  account  the  velocity. 
I  modified  it  somewhat,  as  follows : 

In  Fig.  1,  let  A  B  represent  the  meridian  A  D,  an  east  line,  and  A  0  the 
direction  from  which  the  wind  we  wish  to  reduce  is  blowing. 
^  This  wind  must  be  resolved  into  two  forces,  one  N  and  one 

E,  so  bj  taking  all  the  winds  blowing  around  the  point  A 
during  a  certain  time,  and  resolving  into  their  resultant 
forces  in  the  direction  of  the  four  cardinal  points,  they 
can  be  summed  up  and  the  resultant  direction  obtained. 
\^  To  do  this  we  can  use  either  the  duration  or  amount  of 
the  wind.  Then  letting  a  =  the  duration  or  amount  of  the 
wind,  from  a  given  point ;  h  =  the  angle  made  by  that  point 


J^-^-  with  the  meridian ;  x  =  the  resultant,  north  or  south,  and 

y  =  the  resultant  east  or  west ;  ♦ 

a  COS.  b, 

then  we  have  x  := a  =  cos.  b, 

sine  90® 
y  =  a  sine  b  =i  a  sine  b. 

sine  90*^ 
Making  a  =  1,  and  b  severally  equal  to  the  angle  the  first  four  points  make 
with  the  meridian,  we  will  have  a  series  of  constant  multiples  for  the  quantitie? 
in  table  N. 

In  table  R  are  given  the  duration  and  amount  thus  reduced  for  the  month  of 
September. 

The  sums  of  the  quantities  in  the  duration  and  amount  columns  are  then 

E-W 

substituted  in  Lambert's  fonnula;  =  the  tangent  of  the  angle  made 

N— S 
by  the  resultant  directions  of  the  wind  with  the  meridian. 

The  proportionate  part  of  the  wind  blowing  in  the  resultant  directions  is  found 
by  multiplying  the  numerator  of  the  fraction  by  the  sine  of  the  angle  of  the 
resultant  direction,  and  dividing  by  the  duration. 

The  resultant  relative  volocity  is  found  by  dividing  the  sum  of  all  the  amount 
columns  by  the  sum  of  all  the  daration  columns. 

lu  table  8  is  given  the  reeultant  direction,  progress,  (or  proportionate  part,) 
and  relative  velocity  of  the  wind,  computed  from  both  the  duration  and  amount 
for  each  month,  and  for  the  whole  time. 

In  most  of  tbe  months  it  will  be  noticed  that  the  resultant  direction  coropnted 
from  the  duration  and  the  amount  differs  but  little,  though  in  the  month  of  Sep- 
tember the  difference  is  nearly  sixty-two  degrees. 

In  the  early  months  of  the  year  it  will  be  seen  that  the  resultant  directions 
are  from  the  north  and  northeast,  and  in  the  later  months  from  the  south  and 
southwest,  while  that  for  the  whole  time  is  nearly  west 

I  have  also  given  the  resultant  direction,  omitting  the  month  of  April,  which, 
as  computed  -from  the  amount,  differs  not  quite  eleven  degrees  from  that  of  the 
whole  time,  including  that  month. 

I  have  called  storms  all  those  continuous  winds  whose  relative  velocity  is  four 
and  one-half  miles  per  hour  and  over,  that  being  being  nearly  one-half  the 
greatest  relative  velocity  (9.2). 

In  table  U  are  given  the  storms  which  occurred  during  the  different  months, 
and  in  table  V  the  same  grouped  according  to  their  directions. 
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Nearly  one-balf  of  the  etorms  it  will  be  seen  come  from  the  north  to  north- 
east, and  about  one- third  from  the  southwest  to  west. 

The  greatest  velocity  was  in  June,  with  a  southwest  wind,  and  the  longest 
storm  was  in  Novembei,  with  a  southeast  wind. 

RAIiN-PALL   WITH    DIPPISRBNT    WINDS. 

Tables  W  give  the  direction  of  the  wind  during  the  time  of  downfall  of-  rain 
or  snow  at  Milwaukee  for  the  years  1861- 62-'63  and  1864. 

The  following  table,  compiled  from  the  above,  shows  the  number  of  times  of 
rain  or  snow  (amonntiog  to  more  than  0.1  inch)  when  the  wind  blew  from  six- 
teen points  of  the  compass,  and  the  proportionate  amonnt  of  downfall  for  each 
point  during  the  four  years : 


Points. 

U 

o  o 

Amount      of 
downfall  in 
U.S.inches. 

r- 
IP 

|il 

North 

2 
22 

28 

7 

3 

13 

26 

10 

8 

15 

29 

8 

4 

6 

11 

6 

16 

0.91 

12.32 

16.81 

4.63 

2.32 

8.07 

10.98 

7.07 

4.61 

7.52 

11.87 

2.14 

2.04 

1.48 

5.90 

2.28 

7.29 

0.45 

North-northeast 

0.56 

Northeast 

0.60 

East-northeast 

0.60 

East 

0.16 

East-southeast - 

0.6J 

Southeast 

0.42 

South-southeast , 

0.71 

South 

0;58 

South-southwest 

0.50 

Southwest.   .............   .............................. 

0.41 

West-southwest - 

0.27 

^est 

0.51 

West-northwest ............  ..   ........  ............... 

0.25 

Northwest ...... ...... ...... .... .... .... .... ...... ...... 

0.54 

North-northwest 

0.38 

Calm 

0.46 

From  this  it  will  be  seen  that  though  rain  fell  about  the  same  number  of  times 
when  the  wind  blew  from  the  northeast,  southeast,  and  southwest,  yet  the  amount 
of  rain  was  nearly  half  as  much  again  with  a  northeast  wind  as  with  the  wind 
from  the  other  points,  and  that  nearly  one-third  of  the  whole  amount  of  down- 
fall occurred  when  the  wind  was  north  northeast  to  northeast. 

The  least  amount  of  downfall  was  when  the  wind  blew  from  the  cardinal 
points.  This  may  be  partly  accounted  for  by  the  fact,  as  shown  by  all  the  ane- 
mograph records,  that  the  wind  blows  more  selflom  from  those  points  than  from 
any  other  of  the  compass. 

COMPARISON   OF   HUMIDITY,   EVAPORATION,  TBMPBRATURB,  ETC. 

For  the  purpose  of  showing  the  relation  between  the  humidity,  evaporation, 
temperature,  cloudiness,  and  the  direction  and  velocity  of  the  wind.  I  have  given 
in  table  X  their  several  daily  means  for  the  summer  months  of  the  years  1862, 
1863,  and  1864  at  Milwaukee,  Wisconsin,  and  in  table  Y  have  eliminated  the 
quantities  separately  and  found  the  proportionate  value  of  the  others  for  each 
year. 

Table  Z  is  a  summation  of  the  last  for  the  three  years  taken. 
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TkuB  we  have  in  tlie  last  meniioiied  tables,  first,  the  mean  value  of  the  tem- 
perature, hoiniditj,  &c^  for  the  direetioo  of  the  wind,  and  the  nnmber  of  days 
obeerved ;  second,  the  mean  value  of  the  several  States  corresponding  to  the 
diffarent  velocities  of  the  wind ;  and  so  on. 

Looking  at  the  final  table,  Z,  it  will  be  seen  that  we  have  the  highest  tempe* 
ratnre  with  a  wind  from  the  south-southwest  to  west,  and  the  lowest  with  one  from 
the  north  to  north-northeast ;  the  greatest  velocity  of  the  wind  from  the  north 
to  northeast,  the  least  from  the  east  to  southeast. 

The  direction  of  the  wind  seems,  however,  to  have  but  little  e£Eect  on  the  evap- 
oration and  humidity. 

Again,  we  have  the  highest  temperature  when  the  relative  velocity  of  the  wind 
is  from  06  to  1.0,  and  the  least  when  it  is  blowing  the  strongest.  The  humidity 
is  not  regularly  and  the  evaporation  but  slightly  affected  by  its  increase. 

Thirdly,  the  temperature  is  seen  to  be  but  little  effected  by  the  changes  in  the 
amount  of  humidity  in  the  atmosphere,  but  the  evaporation  aud  cloudioess  are 
almost  in  an  inverse  proportion  to  its  increase. 

Fourthly,  the  cloudiness  does  not  show  much  effect  on  the  temperature  except 
when  the  sky  is  overcast,  but  the  evaporation  decreases  and  the  humidity  in- 
creases as  we  pass  from  a  clear  to  a  clouded  sky. 

Fifthly,  the  humidity  decreases  slightly  and  the  evaporation  increases  with  a 
rise  of  temperature,  and  the  sky  becomes  somewhat  more  clouded  and  the  wind 
less  strong. 

Sixthly,  the  elimination  of  the  evaporation  but  reasserts  the  foregoing ;  with 
its  increase  the  temperature  rises  and  the  humidity  and  evaporation  decrease. 

Host  of  the  above  facts  might  seem  to  be  so  plain  as  to  need  no  proof,  but  it 
is  interesting  to  be  able  to  demonstrate  them,  and  some  of  them  are  rather  curious; 
for  instance,  the  slight  effect  the  velocity  of  the  wind  has  upon  the  humidity  and 
evaporation,  and  also  the  effect  of  the  cloudiness  upon  the  temperature. 

ATMOSPHBRICAL  PRBS8URB  UPON  THE  WATER. 

The  effect  of  the  atmospheric  pressure  upon  the  surface  of  the  water  is  shown 
in  tables  A  A,  where  the  mean  height  of  the  water  for  every  six  hours  from 
Saxton's  self-registering  tide  gaage,  the  mean  relative  velocity  and  direction  of 
the  wind  for  every  six  hours  from  Burneirs  anemograph,  and  the  tri-daily  ob- 
servations of  the  barometer  and  thermometer  from  the  general  meteorological 
abstract,  are  given  for  the  years  IS6i~'62~'63  and  '64  at  Milwaukee,  Wisconsin. 
These  tables  are  graphically  represented  in  diagrams  14 — 21. 

Milwaukee,  as  will  be  seen  by  a  reference  to  the  description  of  the  stations, 
is  situated  on  a  small  bay  on  the  west  side  ef  Lake  Michigan,  south  of  the  centre 
and  opposite  the  broadest  part  of  the  lake.  It  is  protected  by  low  hills  from 
the  full  effect  of  the  winds  from  the  south  to  north  by  west,  but  exposed  to  those 
from  other  quarters.  The  effect  of  easterly  winds  is  to  raise  the  water  in  the 
bay,  and  of  westerly  winds  to  depress  it.  Northerly  winds  will  raise  and 
southerly  winds  will  lower  the  level  of  the  water  in  the  whole  lake  after  they 
have  blown  for  some  time.  Therefore  the  water  in  a  southeast  wind  will  be  first 
raised  by  the  easterly  and  afterward  lowered  by  the  southerly  tendency,  while 
a  northeast  wind  will  raise  the  water  continually.  In  southwest  and  northwest 
winds  this  action  is  reversed.  In  some  cases  however  the  first  effect  of  a  north- 
east wind  is  to  blow  the  water  away  from  the  mouth  of  the  bay,  and  thus,  for  a 
short  time,  to  lower  it.  These  facts  must  be  taken  into  consideration  before  we 
can  intelligently  examine  the  diagrams  to  find  the  effects  of  atmospheric  pres- 
sure. In  many  cases  in  the  diagrams  the  water  will  rise  or  fall  coucrary  to  the 
influence  exerted  by  the  winds*.  It  will  then  be  seen  that  the  barometer  curve 
is  opposed  to  the  water  curve,  and  that  the  direct  pressure  of  the  air  is  greater 
than  that  of  the  air  in  motion.  And  when  the  wind  is  strong  enough  to  raise 
or  lower  the  water,  contrary  to  the  weight  of  air,  the  rapidity  with  which  it 
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TetarDB  to  its  eqnilibrium  shows  tli6  e^Bct  of  the  piCMRire  upon  H.  The  maxi- 
mnm  rise  in  the  water  will  occur  when  a  stroog  easterly  wind  is  blowing  at  the 
time  of  a  low  barometer,  and  the  minimum  when  a  westerly  wind  and  a  high 
barometer  are  simultaneous.  These  foots  show  that  the  atmospheric  pressnre 
on  the  water  of  the  lakes  is  the  same,  though  in  a  less  degree,  as  that  often  seen 
on  the  coast  of  Bouth  America  during  the  great  fall  of  Uie  barometer  before  a 
hurricane,  and  also  why  the  fishermen  along  the  coast  can  often  predict  the 
approach  of  storms  by  the  rise  or  fall  of  the  water.  In  order  not  to  confbae 
the  diagrams  the  temperature  curves  were  omitted. 

LAND  AND  LAKB  BBEBZB. 

To  ascertain  whether  we  have  upon  the  lakes  a  land  and  lake  breeze  similar 
to  the  land  and  sea  breezes  on  the  ocean,  I  have  compiled  from  the  hourly 
anemograph  records  at  Milwaukee  and  Cleveland  and  from  the  half-hourly 
observations  at  Thunder  Bay  island  tables  B  B.  In  these  tables  the  numb^ 
of  days  are  given  in  which  the  wind  blew  from  the  diilbrent  points  of  the  com- 
pass during  the  several  hours  in  the  months  of  June,  July  and  August,  all 
stormy  and  cloudy  days  being  first  thrown  out. 

A  summation  of  these  tables  for  each  place  is  given  in  tables  0  C,  and  the 
latter  are  graphically  represented  in  the  diagrams  22  and  26,  according  to  the 
principle  of  indexed  planes  used  by  M.  Koeupta  in  his  meteorology,  in  which 
the  curves  represent  the  outlines  of  planes  passing  through  every  fifth  number 
in  the  tables,  the  larger  number  being  taken  as  hills  and  the  lesser  as  valleys. 

Diagram  22,  for  Milwaukee  for  four  years,  shows  a  decided  breeze  off  the  lake 
from  the  east-southeast  and  southeast  from  10  or  11  o'clock  a.  m.  till  6  or  7 
o'clock  p.  m. ;  from  noon  till  5  p.  m.  on  nearly  one-half  of  the  days  taken,  the 
wind  blew  from  these  two  points.  This  would  be  from  the  broadest  part  of  the 
lake. 

The  land  breeze  is  not  as  well  marked,  its  effect  being  probably  diminished 
by  the  hills  back  of  Milwaukee. 

In  diagrams  23,  for  Cleveland,  on  the  other  hand,  we  have  but  little  indication 
of  a  lake  breeze,  but  have  a  land  breeze  from  9  o'clock  in  the  evening  till  9 
o'clock  in  the  morning. 

The  Cleveland  anemograph  being  on  a  high  tower  upon  the  bluff  overlooking 
the  lake,  the  lake  breeze  rarely  rises  high  enough  to  effect  it,  while  it  feels  the 
full  inflaence  of  all  winds  off  land. 

There  is,  however,  but  one  year's  observations  here,  as  the  anemograph  broke 
dowii  and  has  never  been  replaced. 

Diagram  24,  being  very  curiously  banded,  I  reduced  the  number  of  points 
used  to  eight  and  replotted  it  in  diagram  25. 

This  banding  shows  the  difference  between  a  careful  observer  and  a  machine, 
the  observer  having  only  recorded  the  wind  as  blowing  from  the  eight  prineipal 
points. 

The  latter  diagram  shows  a  breeze  from  the  south  and  southeast,  in  which 
direction  the  main  body  of  the  lake  lies,  and  from  the  north  from  10  a.  m.  to  10 
p.  m.,  and  from  the  north  and  northwest  from  midnight  to  8  a.  m. 

The  island  lyine  a  distance  from  land,  and  having  a  large  body  of  water 
around  it  from  north  to  south  by  east,  the  lake  breeze  assumes  a  rotary  character 
oppostd  to  the  apparent  motion  of  the  sun,  and  the  land  breeze  much  weakened 
in  its  effect.  This  was  also  shown  in  diagram  1  to  be  true  for  all  the  seasons  as 
well  as  for  the  summer  months  we  are  now  investigating.  The  island  is  not 
large  enough  to  have  a  land  breeze  of  its  own,  igid  only  received  a  part  of  that 
from  the  mainland. 

Whether  this  lake  breeze  blows  from  the  centre  of  the  lake  towards  each 
shore,  is  a  question  we  have  not  the  means  at  present  of  investigating,  but  hope 
to  have  at  some  fature  time. 
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Tke  last  lines  in  the  toUee  give  the  nomher  of  dajs  tekeii  ia  each  month  end 
season  and  the  number  of  hoars  of  calm. 

In  tables  C  G  it  will  be  seen  that  the  calmest  honrs  were  from  10  o'clock  at 
night  to  4  o'clock  in  the  morning  at  Milwaukee,  and  at  Thunder  Bay  island  from 
8  o'clock  in  the  evening  till  midnight,  while  at  Cleveland  the  most  windy  hours 
were  from  10  at  night  to  3  in  the  moming,  which  is  a  confirmation  of  the  sup- 
position that  the  day  breeze  does  not  reach  the  elevation  of  the  observatorv. 

llie  records  of  the  levek  of  the  water  at  the  several  stations  have  not  been 
reduced  since  1863,  nor  have  I  been  able  to  give  enough  attention  to  them  to 
rep<Nrt  upon  them  this  year. 

I  hope  another  year  to  be  able  to  bring  them  up. 
Very  respectfully,  your  obedient  servant, 

D  F.  HENRY, 
A99uiant  Lake  Burcey. 
General  W.  F.  Baynolds, 

C9rp$  of  Engineeri,  Sup'i  Lmke  Survey,  DetroiL 
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Reductions  of  the  monthly  meteorologieal  register  of  the  survey  of 
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29.422 

53 

70 

63 

55 

73 

64 

64.0 

75 

48 

.376.693 

.562.544 

19 

29.442 

29.361 

29.318 

29.374 

57 

61 

58 

58 

73 

63 

64.7 

73 

54 

.452.. '510 

.416.459 

80 

29.300 

29.264 

29.279 

29.281 

54 

64 

57 

56 

67 

63 

61.7 

70 

52 

.391.556 

.399.449 

81 

29.330 

89.332 

29.391 

2a  351 

51 

52 

47 

54 

59 

49 

57.3 

63 

48 

.335.296 

.297.309 

88 

29.295 

29.345 

29.372 

29.337 

45 

51 

46 

46 

52 

47 

48.3 

56 

39 

.  286'  361 

.297.315 

23 

29.415 

29.362 

29.365 

29.381 

47 

54 

50 

49 

56 

52 

52.3 

60 

40 

.297.391 

.334,341 

24 

29.383 

29.354 

29.362 

89.366 

48 

56 

47 

50 

63 

49 

54.0 

64 

44 

.309'.  356 

.297:381 

25 

29.373 

29.233 

29.287 

29.278 

38 

61 

58 

40 

75 

62 

59.0 

78 

39 

.2031.483 

.429.372 
.  420L  488 

26 

29.031 

39.032 

29.108 

29.057 

55 

70 

55 

58 

76 

56 

63.3 

80 

53 

.393.652 

87 

29.208 

29.234 

29.234 

29.225 

54 

56 

54 

56 

60 

56 

57.3 

62 

52 

.391 

.  456 

.391 

.413 

28 

29.237     20.236 

29.256 

29.243 

52 

65 

57 

54 

70 

59 

61.0 

75 

43 

.362 

.  550 

.439 

.490 

29 

29. 272     29. 232 

29.227 

29.244 

54 

60 

55 

56 

62 

56 

5ao 

62 

54 

.391 

!49l 

.420 

.434 

.        30 

29.212     29.178 

29.153 

29.181 

54 

56 

57 

56 

58 

58 

57.3 

60 

54 

.391 

.422 

.452.482 

31 

29. 006     2a  961 

28.891 

2a  953 

54 

55 

56 

55 

56 

57 

56.0 

59 

52 

.  404 .  420 

j 

.436.482 

Means 

29.340  j  29-325 

'2a33l 

29.332 

.... 

57.4 

66.6 

59.7 

61.2 

.  432 .  fOR 

.  459!.  47fi 

1 

1 

1 
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the  nortAern  and  northwestern  kikes  at  Superior  City,  Wisconsin, 


Hnmiditj. 
Sataration  =  1,000. 


.934 

.878 


.807 
.987 
.943 
.880 
.934 
.940 
.810 
.782 
.943 
.941 
.890 
.948 
.946 
.890 
.943 
.893 
.940 
.943 
.933 
.939 
.890 
.940 
.796 
.947 
.898 
.943 
.943 


.906 


.831 


.880 
.880 
.941 
.940 
.940 
.940 
.946 
.936 
.940 
.940 
.947 
.937 
.940 
.890 
.•869 
.937 
.872 
.803 
.921 
.853 
.856 
.820 
.816 
.873 
.867 
.873 
.873 
.934 

TW5 


.831 
.661 
.896 
.387 
.869 
.9:)0 
.551 
.731 
.884 


.391 
.432 
.899 
.884 
.63) 
.635 
,802 
.644 
.9U4 
.559 
.880 
.898 
.937 
.579 
.880 
.793 
.721 
.954 


.750 


.804 
.727 
.943 
.893 
.731 
.942 
.940 
.890 
.744 
.941 
.880 
.941 
.708 
.505 
.884 
.893 
.817 
.854 
.888 
.841 
.592 
.930 
.872 
.619 
.783 
.727 
.880 
.751 
.884 
.876 
.935 


.873 
.793 
.642 
.708 
.859 


.933 
.644 
.669 
.584 
.947 
.939 
.946 
.558 
.888 
.858 
.890 
.893 
.940 
.935 
.934 
.537 
.880 
.946 
.943 
.898 
.943 
.943 
.893 


.836 


.843 
.843 
.937 
.935 
.941 
.941 
.939 
.941 
.941 
.935 
.939 
.880 
.903 
.890 
.936 
.704 
.790 
.943 
.723 
.718 
.853 
.923 
.861 
.853 
.772 
.935 
.872 
.878 
.935 
.937 
.936 

Tew 


.879 
.777 
.809 
.644 
.845 
.914 
.791 
.811 
.917 
.762 
.6-23 
.599 
.930 
.921 
.822 
.711 
,879 
.797 
,912 
.783 
,920 
,925 
.935 
.685 
,883 
.893 
.820 
.933 
.921 
.907 


.833 


WlffD. 


Direetion. 
From  wheuoe. 


NE. 
NE.  .. 
NW.  . 
NW.. 
NW.. 
NB.  . 
NW. .. 
NW... 
NB.... 
Calm.. 
NW... 
8W.  .. 
N.NW. 
NB.... 
SW  ... 
NW... 
Calm . . 
•NW... 
NB.... 
Calm.. 
NB.  .. 
Calm.. 
NE.  .. 
8W.  .. 
NE.  .. 
NB  -  .. 
NW.  .. 
NE.  .. 
NW... 
NE.  .. 
Calm.. 


NW.  . 

.817  -SW. 


925 
.903 
.851 
.941 
.940 
.924 
.875 
.937 
.918 
.987 
.850 
.811 
.919 
.846 
.832 
.889 
.849 
.810 
.749 
.925 
.863 
.776 
.758 
.8.!6 
.875 
.832 
.897 
.895 
.935 


SW.. 
NB.  . 
8W.  . 
XE.. 
NE.  . 
NE.  . 
NB.  . 
NB.  . 
NB.  . 
NE.  . 
NB.  . 
N... 
NB.  . 
NE.  . 
NW.  . 
NW.. 
NW.. 
NW.. 
NW  . 
Calm. 
NW.  . 
NW.  . 
SW.  . 
SW.  . 
NE.  . 
NE.  . 
NW.  . 
NE.  . 


NB. 
NW. 
NW. 
NW. 

NB. 
NB. 
NW. 
NB. 
NE. 

8W.' 
8W. 

NB. 

NB. 

SW. 

NW. 

NB  . 

NW. 

NE 

SW. 

NB. 

NB. 

NB  . 

SW. 

NE. 

NB. 

NW. 

NE. 


NE. 
NW. 


NW. 
SW. 
NB. 
NE. 
SW. 
NB. 
NE. 
NB. 
NE. 
NB. 
NB. 
NB. 
SW. 
NW. 
NB. 
NB. 
NW. 
NE. 
NW. 
NW. 
NW. 
NB. 
NW. 
NW. 
SW. 
NE. 
NE. 
NW. 
NB. 
NE. 
NE. 


NW.  . 
NW.  . 

Calm. 
NE.  . 
NW.  . 
NW.. 

N 

NE.  . 
8.  ... 
SW... 
8W.  . 
NB.  . 
NE.  .. 
NB.  .. 
NW.  .. 
.NB.  .. 
Calm  . . 
Calm  .. 
Calm  . . 
Calm.. 
NK  .  .. 
Calm  . . 
SW  ... 
NE  .  . 
NE.  . 
NB.  . 
Culm  . . 
NE.  . 
NB.  . 
NW.  . 


NW.  . 

SW.  . 
NB.  . 

NE.  . 
Calm. 
NE.  . 
NE.  . 
NE.  . 
NE.  . 
NE  .  . 
NE,. 
NE.  . 
SW.  . 
Calm. 
NE.  . 
Calm. 
NE.  . 
NB  .  . 
NW.. 
NW.. 
Calm. 
Calm. 
NW.. 
Calm . 
Calm. 
NE.  . 
NB.  . 
NW.. 
NE.  . 
NE.  . 
NE.  . 


Veloctty,  in 
mile*,  per 
hour. 


1.0 
1.0 
1.0 
1.6 
1.0 
2.0 
l.O 
0,6 
2.0 

0 
2.0 
6.0 
2.0 
1.0 
2.1 
LO 

0 
0,6 
1.0 

0 
5.4 

0 
&4 

a6 

1.0 
2.0 
1.0 

a6 

1.0 

2.1 

0 


&4 

3.U 
1.0 
1.0 
0.6 
1.0 
4.0 
2.(1 
1.0 
3.0 
3.0 
LO 

a6 

4.5 
4.2 
2.0 
J. 6 
0.6 
0.6 

ao 

3.6 
0 
1.0 
1.0 
1.0 
3.0 
3.6 

as 

2.0 

1.6 

15. 


2.0 


2.0  a6 


8.4 
2.8 
6.0 


1.0  0.6 


3.6  a6 
1.0 


a  4 

4.2 
Z.6 
1.6 
1.0 

ae 

2.0 

1. 1 

1.0 

a  6 
ao 
ao 
ao 

2.0 

ao 
ao 
2:0 

LO 

i."6 

&4 


6.0 

ao 

2.0 
L2 
0.3 
4.2 
6.0 


1.0 
LO 

ao 

2.0 
2.0 
2.4 
&0 
LO 
0.6 
LO 
2.0 
4.2 
2.0 
2:4 

ao 

0.9 
6.0 
LO 
2.0 
4.2 
L6 

a4 


4  20.0  &4 


LO  L3  N.45E 


2.0 
0 

ao 


LO 

a6 


4. 

2.0 
2.4 

0.6 

2L0 

LO 

0.6 

0 

0 

0 

0 

15.4 

0 

0.6 

LO 

LO 

LO 

0 

2.0 

L6 

LO 


LO  4.2 


II 

Si 
gl 


LO  N.21W. 
a3  N.  45W. 
L3  N.45W. 
a  0  N.  39  B  . 
LO  N.34E. 

2. 6  N.  45  W. 
LO  N.  12B. 
2.0  N.45E 
a  3  South  .  . 
4.3  8.53W. 
4.0  S.45W. 

N.  31  E 
N.  45  E  . 
8.45W. 
1. 7|  N.  45  W. 
0. 7  N.  45  E 
0.61  N.  45  W. 
a7  N.45E. 
L3  8.45  W 
ao  N.45E 
6. 0;  N.  45  E 
2.  3.  N.  45  E  . 
LfflS.45W 

1. 7  N.  45  E  . 
2.0  N.45E. 
1. 0^  N.  28  W. 
0.7^  N.45E. 
L  0;  N.  45  E 
L  6;  N  45  E  . 
a  0  N.  45  W. 


2.7  N.5B.. 


20 


S  0  N.  45  W, 


S.45W 


C7  N.45E 
r.8  N.45E. 
C.3  S.45W. 

3. 4  N.  45  B  . 
4.0  N.45E. 
2. 3  N.  45  E 
1. 9'  N.  45  E 

1.5  N.45E. 
3.7|N.45B. 
1.81N.45E. 
0.7  8.45  W 
2.3  N.  14W. 

N.  45  £ 

N.45E 

N.  11 W. 

N.27E. 

N.  45  W. 

N.  45  W. 

N.45W. 
8-  Oj  N.  45  E  . 
1.5  N.45W. 
0. 6  N.  45  W. 
2.3  S.45W. 


N.45E 
N.45E. 
N.  44  W. 

N.26E 

N.45E. 

N.45E. 


L7  N.23E. 


A  meant  of 
eloadinesB. 
(0  =  clear 
sky.) 
(10=  sky  en- 
tirely over- 
cast. 


0 

0 

0 

3 

10 

5 

8 

8 

8 

7 

0 

3 

9 

10. 

0 

3 

6 

3 

0 

3 

10 

10 

6 

7 

10 

10 

W 

3 

0 

6 

8 

3 

0 

3 

10 

2 

0 

10 

8 

10 

5 

4.8  4.8 


§  ."a 


4.9 


III 

< 


.12 
.02 
.06 


.54 

L30 


L71 


.06 


4.47 


.12 
.34 


.33 


.63 


.38 


.12 


L3I 
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Reductiom  of  the  monthly  meteorological  register  of  the  survey  of 


TKMPnUTURlC— FAHRENHErr. 

/      —      "■ 

TAPOR. 

Baroro«fer  reduced  to  temperfttnre 

1 

of  320  n*r. ,  exprewed  In  U»ited 

1 

StatM  inchei  aud  deeimab. 

Wet  bulb,  or 

Dry  bulb,  or  tem- 

ElMticitj.lnU.S. 

Date. 

.  pohit  of 

perature  of  the 
open  air. 

• 

inches  and  ded- 
main. 

1 

g 

E 

•5 

1 

1 

i 

^ 

i 

ll 

a 

a 

T 

a 

S 

J 

i 

B 

^ 

i 

4 

d 

P. 

d 

d 

d 

d 

d 

d 

s 

3 

d 

d 

d 

t 

«* 

C9 

m 

M 

«- 

0« 

A 

r* 

« 

•* 

ai 

K 

* 

«* 

09 

o» 

M 

1801. 

o 

o 

o 

o 

o 

o 

0 

0 

0 

Sept.      1 

98.958 

28.963 

99.013 

9a  978 

54 

60 

60 

S6 

70 

62 

69.7 

70 

54 

.391 

385 

.481 

.499 

9 

99.083 

29.110 

29,164 

99.119 

54 

58 

58 

56 

71 

60 

69.3 

73 

50 

.  391 .  443 

.456 

.430 

3 

99.247 

29.928 

29.251 

99.949 

50 

60 

56 

53 

73 

09 

69.7 

73 

47 

.391.343 

.309 

.345 

4 

98.910 

29.222 

29.219 

99.917 

59 

57 

59 

S3 

58 

S3 

54.7 

63 

50 

.375.549 

.375 

.401 

6 

99.2:)7 

29.258 

29.311 

29.969 

58 

69 

54 

53 

67 

56 

5a7 

70 

44 

.  375,.  489 

.391 

.418 

6 

99.322 

29.S80 

99.301 

.53 

53 

55 

.54 

54.9 

60 

46 

.376... 

.389 

.389 

7 

99.947 

'29.i96" 

29.247 

99.930 

59 

eb' 

49 

sa 

69 

50 

950 

63 

50 

.375.491 

.335 

.400 

8 

99.363 

29.404 

99.487 

99.418 

49 

58 

49 

50 

69 

51 

94.3 

63 

43 

.335.499 

.391 

.969 

9 

99.563 

29.529 

99.494 

99.896 

47 

59 

59 

48 

64 

54 

953 

66 

38 

.310.433 

.309 

.968 

10 

99.441 

99.346 

99.964 

99.350 

46 

60 

50 

47 

66 

59 

SRuO 

69 

40 

.997.438 

.334 

.396 

11 

99.099 

2a  989 

9a  881 

98.987 

46 

61 

58 

47 

65 

50 

57.0 

68 

40 

.997.483 

.409 

.416 

19 

98.881 

28.974 

99.098 

98.984 

49 

55 

51 

80 

69 

98 

54.7 

63 

50 

.335. .340 

.361 

.345 

13 

99.959 

29.949 

29.995 

99.949 

49 

53 

54 

43 

58 

56 

68.3 

69 

39 

.954.336 

.391 

.397 

14 

99.453 

29.453 

99.450 

99.459 

49 

48 

38 

43 

55 

40 

46.0 

56 

39 

.954.943 

.995 

.941 

15 

99.496 

29.264 

99.90T 

99.990 

38 

58 

50 

40 

65 

51 

52.0 

67 

99 

.903.389 

.34H 

.313 

16 

9P.980 

29.350 

99.495 

99.359 

43 

53 

40 

44 

55 

41 

46.7 

56 

40 

.964;.  376 

.935 

.999 

17 

99.489 

99.415 

99.383 

99.497 

36 

53 

45 

37 

54 

46 

49.7 

55 

32 

.  I99I.  389 

.986 

.991 

18 

99.399 

29.343 

99.385 

99.373 

37 

47 

40 

38 

.54 

41 

44.3 

55 

30 

.907.931 

.935 

.994 

19 

99.494 

29.805 

29.596 

29.508 

49 

46 

43 

43 

93 

45 

46w7 

53 

35 

.954.239 

.951 

.946 

90 

99.571 

29.518 

99  425 

99.505 

40 

47 

34 

41 

48 

35 

41.3 

49 

35 

.935.310 

.183 

.943 

91 

99.510 

29.456 

99.4i8 

99.461 

33 

48 

43 

34 

50 

45 

4ao 

51 

93 

.175.309 

.951 

.943 

99 

119. 188 

29.151 

29.187 

99. 175 

49 

52 

49 

43 

54 

50 

4a  0 

55 

40 

.954.369.3351 

.317 

93 

99.219 

29.186 

29.200 

99.902 

47 

50 

51 

48 

51 

59 

5a3 

53 

45 

.310.348.361 

.340 

94 

98.941 

99.C3d 

99.285 

29.088 

49 

54 

40 

50 

56 

43 

49.7 

56 

40 

.335.391 

.908 

.311 

95 

99.338 

29.294 

99.274 

99.309 

49 

55 

53 

43 

C5 

56 

54.7 

66 

35 

.954.300.36^ 

.906 

96 

99.250 

2».3fi9 

29.374 

99.329 

45 

58 

48 

48 

70 

SO 

56.0 

74 

45 

.960.3231 

.309 

.997 

97 

99.380 

29.377 

29.282 

29.346 

50 

56 

47 

52 

60 

48 

53.3 

60 

43 

.334.396.310 

.347 

98 

99.250 

29.198 

99.240 

99.5*» 

51 

56 

58 

53 

61 

59 

57.7 

61 

43 

.348.443^.469 

.490 

99 

99.555 

29.637 

99.539 

29.576 

56 

58 

49 

98 

60 

54 

57.8 

66 

43 

.492.456^.110 

.999 

30 

99.563 

29.427 

99.409 

29.464 

45 

57 

48 

48 

60 

51 

53.0 

69 

31 

.9001.  •186^.996 

.387 

Mmm.... 

99.307 

90.981 

99.998 

99.998 

.... 

.... 

.... 

47.6 

58.38a9 

68.8 



....|.  300!.  3661. 397 

.335 

Oct,       1 

99.906 

29.135 

29.169 

99.168 

6t 

65 

55 

54 

80 

00 

64.  T 

80 

40 

.  M«.  417 .  3ffr 

.389 

9 

99.463 

29.447 

99.470 

99.460 

49 

56 

48 

45 

64 

50 

5:10 

64 

49 

.9881.343.309 

.9ia 

3 

99.423 

29.390 

99.4W 

99.4.33 

38 

53 

48 

40 

55 

50 

4a3 

60 

35 

.903.376 

.309 

.996 

4 

29.603 

29.568 

99.575 

99.569 

40 

50 

45 

43 

52 

47 

47.3 

57 

37 

.908.334 

.973 

.979 

5 

29. 5')3 

29.460 

99.440 

99.484 

49 

54 

48 

44 

55 

50 

49.7 

57 

40  .941.404 

.309 

.318 

6 

99.35fl 

99.961 

99.986 

99.309 

40 

68 

58 

43 

81 

69 

69.0 

89 

38  .908.510 
54   .459.507 
45  .296.334 

.499 

.989 

7 

99.287 

29.150 

99.153 

99.197 

57 

69 

54 

86 

84 

96 

6ao 

84 

.391 

.480 

8 

99.148 

99.108 

99.109 

99.199 

48 

50 

47 

51 

59 

48 

50.3 

64 

.310 

.313 

9 

99.258 

29.310 

29.375 

99.314 

47 

54 

43 

48 

56 

44 

49.3 

60 

44  1.310 

.391 

.964 

.399 

10 

99.450 

29.517 

99.543 

99.503 

40 

59 

39 

41 

56 

40 

45  7 

60 

39  1.935 

.335 

.995 

.965 

11 

99.  .51 9 

29.464 

99.383 

99.453 

31 

50 

4a. 

39 

59 

90 

44.7 

59 

99  .16-2 

.334 

.309 

.968 

19 

99.453 

99.301 

i»9.257 

99.33T 

48 

53 

50 

47 

54 

59 

61.0 

87 

40  L997 
36  .944 

.389 

.334 

.940 

13 

99.321 

29.399 

99.379 

99.338 

41 

54 

55 

49 

56 

96 

51.3 

57 

.391 

.490 

.318 

14 

99.5P3 

29.580 

99.618 

99.897 

45 

55 

50 

46 

56 

91 

51.0 

57 

35  .989 

.490 

.348 

.355 

15 

29.783 

29.805 

99.817 

99.809 

49 

53 

46 

50 

54 

47 

5a3 

56 

45  1.335 

.389 

.997 

.940 

16 

99.791 

29.652 

99.509 

99.881 

49 

69 

50 

43 

74 

96 

57.7 

74 

40  .954:.  396 

.989 

.911 

17 

29.465 

29.285 

29.197 

99.316 

47 

55 

50 

48 

57 

91 

52.0 

64 

40  '.31CV.407 

.348 

.9« 

18 

98.882 

98.881 

99.001 

9a  991 

50 

59 

43 

54 

53 

44 

50.3 

61 

43  .308.375 

.904 

.916 

19 

29.165 

29.196 

99.213 

99.191 

34 

58 

38 

35 

61 

39 

4.5.0 

61 

33  .iat.443 

.216 

.981 

90 

99.228 

29.1.59 

29.19T 

99.160 

46 

46 

46 

47 

47 

47 

47.0 

50 

35  .997.997 

.997 

.••7 

91 

98.909 

28.810 

2a  788 

9a  883 

49 

49 

35 

43 

43 

36 

40.7 

48 

35  .954 

.954 

.191 

.933 

93 

98.703 

28.692 

2a  945 

98.780 

34 

36 

29 

39 

37 

30 

34.0 

40 

30  .183 

.199 

.149 

.177 

93 

99.930 

99.459 

99.549 

99.408 

99 

31 

29 

30 

39 

30 

.30.7 

34 

98  .149 

.I6i 

.149 

.159 

94 

99.543 

29.407 

99.  .395 

99.448 

98 

31 

98 

99 

39 

29 

.30.0 

33 

95  . 149 

.168 

.149 

.149 

95 

29.283 

29.907 

99.910 

99.933 

39 

34 

39 

33 

35 

33 

33.7 

35 

96  *.168 

.183 

.168 

.173 

96 

99.250 

99.986 

99.336 

99.991 

39 

34 

39 

33 

35 

33 

33.7 

36 

30  .188 

.183 

.163 

.178 

97 

99.478 

29.  .379 

99.999 

99.383 

31 

35 

39 

37 

34.5 

.....169 

.178 

.170 

98 

29.000 

29.072 

99.1T9 

99.081 

39 

38 

34* 

40 

39 

■39" 

9ao 

■46" 

99  .995 

.916 

.183 

.908 

99 

90.900 

29.105 

99.175 

99.160 

39 

31 

33 

33 

35 

34 

33.7 

37 

.30  .  lOB 

.183 

.173 

.175 

30 

99  455 

29.524 

99.587 

99.599 

30 

39 

29 

31 

33 

93 

99.0 

36 

99  .155 

.106 

.107 

.143 

31 

99.536 

99.330 

99.188 

99.951 

17 

31 

98 

18 

39 

99 

96.3 

39 

15  .063 

1 

.106 

.142 

.199 

Memni.... 

29.339 

99.298  1  90  317 

29.318 

4a9 

51.2 

49.3 

44.8 

.934 

1 

.317 

.963 

.971 

1 
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TAPOR 

W18D. 

Amount  of 
clondlneM. 
(O  =  olear 

1^ 
P 

< 

II 
1 

Hnmldity. 
8atiiratton  =  l,00a 

Direction. 
From  whence. 

TdMtty.  in 
mMm,  per 
boor. 

n 

1 

•ky.) 

(10=  iky  en. 

tirely  over- 
cast) 

i 

B 

1 

i 

i 

a 

4 

1 

S 

a 

a 
d 

|Sl 

.872 
.878 

.525 
.8«J 
.425 
.937 
.740 

.884 
.772 
.787 
.685 
.783 
.612 
.688 
.561 
.631 
.669 
.933 
.553 
.598 
.925 
.856 
.867 
.929 
.872 
.487 
.441 
.765 
.825 
.880 
.892 

.884 
.680 
.665 
.932 
.872 
.933 
.997 
.859 
.867 
.861 
.939 
.930 
.872 
.910 
.969 
.912 
.921 
.912 
.840 
.898 
.840 
.927 
.930 
.ISO 
.809 
.856 
.995 
.939 
.264 
.790 

.760 
.859 
.629 
.934 
.848 
.901 
.914 
.853 
.840 
.823 
.882 
.823 
.829 
.796 
.793 
.900 
.919 
.790 
.785 
.912 
.864 
.903 
.928 
.850 
.737 
.691 
.850 
.876 
.673 
.796 

NW... 
NW... 
NW... 
NE.... 
NW... 
NW... 
NE.... 
NW... 
Calm.. 
Calm.. 

E 

NW... 
NW... 
NW... 
NW... 
NW... 
NW... 
Cnlm . . 
NE  ... 
NW... 
Calm.. 

E 

NE.... 
NE.... 
NW... 

aw... 

NE.... 
Cftlm.. 
NW... 
Calm.. 

NW... 

NW... 
NW... 
NE  ... 
NW... 

nb!*'.! 

NW... 
SB.... 
NB.... 
NE  ... 
NW... 
NE... 
NW... 
8W... 
NW... 
NW... 
Calm.. 
NE... 
NE.... 
SB.... 
Calm.. 
NE.... 
NW... 
SW... 
SW... 
NB.... 
NE.... 
NB.... 
NB.... 

Calm.. 
Calm.. 
NW... 
NW... 
Calm  . . 
NR.... 
NB  ... 
NW... 
Calm.. 
Calm.. 
NE  ... 
NW... 
NW... 
NW... 
SW... 
Calm.. 
Calm . . 
Calm.. 
NB  ... 
Calm.. 
NE... 
Calm.. 
NE  ... 
NW... 
Calm.. 
Calm.. 
Calm . . 
Calm.. 
Calm.. 
Calm.. 

2.0 

a6 

4.2 

2.0 
1.6 
1.0 
1.0 
1.0 
0 
0 
1.9 
6.0 

a3 

4.2 
1.0 
4.2 
0.6 
0 

ae 

3.0 

0 

1.0 

1.0 

2.4 

1.0 

3.0 

1.0 

0 

1.0 

0 

5.4 
6.0 

a6 

1.6 
3.6 

'i.9 
1.2 
1.0 
1.0 
1.0 

•2:0 

a6 

6.0 
&4 
9.6 
7.2 

0 
1.0 
1.0 
2:0 

0 
2.0 
4.2 
6wO 
2.0 
1.2 
1.6 
2.0 
1.4 

0 

0 

2.4 

a6 

0 
2.0 
1.0 

ao 

0 

0 

0.3 

2.0 

1.0 

0.3 

6.0 

0 

0 

0 

2.0 
0 

a6 
ao 

0 
0 
0 
0 
0 
0 

8.5 

a2 
a3 

1.3 
1.7 
1.0 
1.3 

a9 

0.3 
0.3 
1.0 
6.6 
0.7 

a4 

K.45W. 
N.45W. 
N.45W. 
N.44E. 
K.45W. 
K.  45  E. 
K.45E. 
N.  45  W. 
S.  45  E. 
N.  45  E. 
N.  73  E. 
N.45W. 
N.  14  W. 

V   4.^W 

0 
0 
3 
10 
0 
0 
7 
3 
4 
0 
8 
5 
6 
5 
0 
8 
8 
0 
8 
10 
0 
10 
10 
10 
4 
0 
0 
0 
0 
0 

0 
3 

4 
5 
3 

•4* 
5 
3 
2 
7 
4 
7 
4 
5 
6 
5 
6 
7 
5 
4 
10 
10 
5 
3 
0 
0 
0 
0 
0 

10 
4 
7 

10 
7 
8 
5 
2 
5 
0 
6 
2 
9 
0 

10 
0 
0 
7 

10 
0 
8 

10 

10 
0 
0 
0 
0 
0 
0 
0 

.46 

.798 

.038 
.993 
.869 
.939 
.907 
.985 

.64 
.13 
.03 
.80 
.10 

.963 

.923 

.927 

.916 

.916 

.820 
.918 
.903 

4. 7!  8.  48  W. 
4.7;n.45W. 
2.6  N.45W. 
0,1  Calm   .. 
0.  t"  N.  45  E. 
1.0  N.28W. 

0.9   F.iuit   . 

.10 

905 

.916 

912 

.895 

.916 
.925 
.927 
.916 

0.5 

1.2 
2.3 
2.0 
1.0 

East. . . . 
N.  45E. 
N.28W. 
8.54W. 
S    70"W 

.16 
.64 
1.06 

.777 

.861 

0.  7|  N.  45  E. 
0. 5  N.  4.-5  E 

.864 

.876 

1.0 
0.4 

N.  13  E. 
N.  45E. 

.777 

.692 

.714 

.839 

.832 

1.1 

N.40W. 

4.3 

a9 

4.3 

4.0$ 

_    ^ 

. ... 

.867 

.407 
.575 
.869 
.861 
.934 
.483 

.4:« 

.861 
.872 
.747 
.861 
.933 
.878 
.935 
.963 
.4« 
.874 
.938 
.865 
.961 
.916 
.903 
.666 
.896 
.896 
.698 
.607 
.907 
.666 
.893 
.666 

.708 
.856 
.856 
.847 
.856 
.772 
.872 
.9»5 
.918 
.910 
.856 
.861 
.935 
.929 
.983 
.667 
.629 
.918 
.907 
.963 
.900 
.660 
.690 
.887 
.669 
.698 

.Bie" 
.685 
.864 
.887 

.661 
.731 
.848 
.819 
.875 
.668 
.748 
.859 
.905 
.856 
.871 
.906 
.907 
.968 
.968 
.672 
.909 
.863 
.877 
.923 
.911 
.897 
.896 
.860 
.865 
.666 
.6§2 
.905 
.869 
.663 
.874 

SW... 

W 

NE  ... 
SW... 
Calm.. 
Calm.. 
Calm.. 
.SW  ... 
NE.... 
NB.... 
Cnlm.. 
NB... 
Calm.. 
NB  ... 
Calm.. 
Cain.. 
Calm.. 
8R.... 
NW... 
SB.... 
NB.... 
NW..* 
NW... 
NW... 
NB.... 
NB.... 
Cah*.. 
NB  ... 
Calm.. 
NW... 
Calm.. 

SW... 
NE... 
NE.... 
8E.... 
NB.... 
SR.... 
SW... 
8VV... 
NR.... 
NB.... 
NE.... 
NB.... 
NB.... 
NB.... 
NB.... 
«W... 
NB.... 

8 

SW... 
NB.... 
NE.... 
NW... 
NW... 
KE-... 
KB.... 
KB.   .. 
B 

W 

NE.... 
NE... 
NE.... 
Calm.. 
Calm.. 
NE.... 
Calm.. 
Calm.. 
NB.... 
NE.... 
NB.... 
NB.... 
NE.... 
Calm.. 
SW... 
NB... 
SW... 
Calto.. 
NE.... 
KB.... 
KW... 
KW... 
KB.... 
KB.... 
KB.... 

2.0 
1.6 

ap 

1.0 

0 

0 

0 

1.0 

2.0 

a3 

0 
0.6 

0 
1.0 

0 

0 

8l0 
2.0 
6.4 
6.0 
3.0 
9L0 
LO 
6.0 
1.0 

0 
1&4 

0 
1.2 

3 

5.4 
1.6 
1.2 
3.0 
1.6 
4.2 
8.4 
2.0 
1.6 
0.6 
2.0 
1.6 
1.0 
1.2 
2.4 
6.0 

ao 
ae 

4.2 
1.6 
5w4 
6.0 

a6 
a6 
a6 

9L0 
3!6 
5.4 

5.0 

2.6 

5.4 

2.0 

0 

0 

1.0 

0 

0 

a9 

1.6 
6.4 
0.9 
&i 
0 

ao 

2.0 
9^4 

ao 

0.3 
1,0 
1.6 

io 

LO 
0 
0 

2.7 
1.0 
0.6 
1.7 
2.6 
1.0 
1.3 
0.6 
1.3 
9L7 
0.7 
8.6 
0.7 

6.0 
1.7 
1.7 
4.7 
4.7 
6l7 

as 

6:3 
1.3 
6:5 

6.7 
1.0 
6.0 
1.0 

8.  65  W. 
N.26E. 
N.  45  E. 
S.  63  E. 
N.45E. 
8.  45  E. 
8.  45  W. 
S.  45W. 
N.  45  E. 
N.  45  E. 
K.  45  E. 
K.45E. 
K.  45E. 
K.  45B. 
K.  45E. 
S.45W. 
K.45B. 
8.  8B.. 
8.73W. 
N.  76E. 
K.45E. 
K.45W. 
K.45W. 
K.  8W. 
K.45B. 
K.  45  E. 
Bast  ... 
K.45B. 
S.45W. 
K.45W. 
K.  45  W. 

0 
0 
8 
0 

10 
0 
0 
0 

10 

10 

10 
6 
0 
0 

10 
3 

10 
3 
0 
0 

10 

to 

10 
10 
10 
10 
6 
16 
10 
6 
0 

0 
0 
0 
0 
0 
0 
0 
10 
0 
10 
0 
0 
0 
0 
3 
0 
3 
10 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

10 
3 
10 
3 
0 
5 
8 
10 
3 
0 
0 
0 
3 
10 
10 
0 
5 
0 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
3 
10 

.762 

.820 

.750 

.636 

.750 

.f'37 

.790 

.925 
.912 

.19 

.896 

.903 

.914 

.961 

.967 

.916 

.965 

.738 

.698 
.963 

.00 

.916 
.896 
.890 
•  887 

.35 
.63 
.19 

.893 
.603 

.11 

.696 

.19 

.810 
.693 
.603 
.660 

SW... 
8W... 

NW... 
KW... 

SW... 
SW... 
Oalai.. 
Calto.. 

.50 
.14 
.06 

.695 

.860 

.908 

.856 

ae 

N.e3B. 

&6 

4.9 

6.9 

6.46 
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TEMPBIUTURK— FAHRUfHOT. 

YAPOR. 

Barometer  redaced  to  temperature 
of  320  Fabr..expreMedin  United 



SUtea  inches  and  decimals, 

WetbQlb.or 

Dry 

bnlb,  or  tern- 

Elasticitj.inU.8. 

Bate. 

point 

t>f 

peratnre  of  the 

OTaporatlon. 

open  air. 

i 

I 

j 

mala. 

a 

a 

i 

1 

a 

^ 

i 

a 

a 

a 

i 

a 

a 

a 

1 

4 

o. 

6. 

d 

A 

d 

4 

d 

o. 

1 

1 

d 

d 

d 

I* 

c* 

o» 

iK 

t* 

« 

o» 

I* 

« 

o» 

M 

s 

** 

Oi 

a» 

1866. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

NOY.        1 

28.988 

29.182 

29.314 

99.161 

33 

36 

31 

34 

37 

39 

34.3 

37 

28 

.  175;.  199L 1091. 179i 

2 

29.498 

29.544 

29.580 

90.541 

30 

36 

91 

31 

38 

22 

3a3 

39 

20 

.155.186.101 

.147 

3 

29.726 

29.705 

29.763 

29.731 

94 

30 

19 

95 

32 

20 

25.7 

35 

11 

.117. 144.0921. 1181 

4 

29.945 

29.962 

29.986 

29.964 

31 

35 

31 

32 

36 

32 

33.3 

37 

18 

.  162. 1911  162 

.173 

5 

30.001 

29.845 

29.770 

29.872 

15 

35 

31 

16 

37 

39 

28.3 

41 

12 

.074.178.162 

.138 

6 

29.592 

29.474 

29.384 

29.483 

37 

40 

41 

38 

42 

42 

4a7 

43 

29 

.207.221.244 

.994 

7 

29.286 

29.141 

29.102 

29.176 

40 

44 

40 

41 

45 

41 

42.3 

46 

29 

.235.275.2351.248 

8 

29.187 

29.164 

29.194 

99.182 

38 

54 

45 

40 

56 

48 

4a  7 

56 

39 

.903.365.9601.976 

» 

29.372 

29.393 

29.413 

29.393 

33 

50 

35 

36 

58 

37 

4a7 

58 

35 

.149i.  25ft.  178 

.194 

10 

29.345 

29.254 

29.272 

29.290 

36 

35 

34 

37 

36 

35 

36.0 

38 

28 

. 199. 191 . 183 

.191 

11 

29.288 

29.297 

29.327 

29.304 

99 

33 

26 

30 

34 

27 

.10.3 

36 

25 

.1491.175.129 

Ll5l 

12 

29.343 

29.447 

29.434 

29.408 

26 

33 

31 

27 

35 

33 

31.3 

35 

22 

.129.162.162.151 

LI 

29.262 

29.209 

29.092 

29.188 

35 

37 

39 

37 

39 

40 

38.7 

41 

35 

.178.194.2251.199 

U 

28.932 

28.9o0 

28.979 

2a  937 

37 

40 

36 

38 

41 

37 

3a7 

41 

35 

.907. 2:15. 199 

.914 

13 

28.942 

28.788 

28.770 

98.8:13 

.39 

32 

33 

33 

33 

34 

33.3 

39 

30 

.168.168.175 

.170 

16 

29.033 

29.102 

29.120 

29.085 

33 

33 

3J 

34 

35 

31 

33.3 

37 

30 

.175.169.1551.1641 

17 

29.01b 

28.935 

29.025 

28.993 

99 

38 

31 

30 

39 

39 

33.7 

41 

22 

.149.216.163 

.176 

18 

29.135 

29.100 

29.105 

29.113 

99 

42 

33 

30 

47 

34 

.37.0 

47 

27 

.149.209.175 

.175 

19 

29.020 

29.080 

129.297 

29.132 

29 

38 

99 

30 

40 

31 

33.7 

41 

28 

.149,.  203. 137 

.163 

90 

29.446 

29.435 

29.396 

29.426 

21 

27 

91 

9S 

98 

99 

24.0 

39 

18 

.101.136.101 

.113 

SI 

29.268 

29.160 

29.175 

29.901 

26 

28 

27 

ftJ 

30 

28 

2a3 

31 

20 

.199.130.136 

.139 

22 

29.300 

29.410 

29.480 

29.4.10 

28 

97 

22 

30 

28 

94 

27.3 

3a 

20 

.130.136.095 

.190 

23 

29.553 

29.550 

29.623 

29.575 

91 

27 

11 

99 

99 

19 

21.0 

30 

10 

.lOl!.  194.061 

.095 

24 

i.»9.6l9 

29.510 

29.453 

29.527 

14 

25 

11 

15 

26 

12 

17.7 

29 

8 

.071.123.061 

.085 

25 

29.084 

29.010 

29.040 

29.045 

18 

33 

94 

90 

36 

25 

27.0 

37 

8 

.076.149.117 

.114 

26 

29.061 

29.190 

29.240 

29.164 

16 

33 

35 

18 

36 

36 

30.0 

37 

15 

.067.149.191 

.1.36 

27 

28.988 

2J»  828 

28.831 

28.882 

35 

36 

33 

36 
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89.589 

49 

SB 

56 

SO 

64 

99 

57.7 

78 

42 

.335 

.403 

.409 

.868 

5 

29.616 

29. 576 
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29.363 
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the  mortkem  and  northweftem  lakei  at  Oni^magon,  Michigan* 


TAFOR.             • 

WMD. 

Amount  of 

(0=elew 
iky.) 
(10= sky  en. 
tirely  over- 
cast) 

11 

Hnmidity. 
Saturation  =  1,000. 

Direction. 
From  whence. 

Velocity,  in 
miles,  per 
hour. 
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11 

j 

S 

a 

1 

a 

d 

01 

01 

a 

I- 

6, 

|Si 

.000 

.390 
.708 
.829 
.659 
.745 
.822 
.735 
.635 
.655 
.346 
.324 
.613 
.653 
.727 
.640 
.620 

.601 
.644 
.694 
.822 
.876 
.971 
.727 
.869 

.'574" 
.708 
.893 
.683 
.900 
.799 
.819 
.650 
.320 
.774 

■.'967' 
.765 
.815 
.613 
.793 
.786 
.793 
.723 
.704 
.884 

.553 

.712 
.757 
.786 
.812 
.900 
.774 
.778 
.768 
.537 
.545 
.687 
.808 
.785 
.772 
.788 
.819 
.781 
.537 
.782 
.878 
.859 
.826 
.799 
.639 
.752 
.833 
.741 
.709 
.747 
.834 

8 

8 

8....... 

8 

8 

8 

8 

N 

8 

8 

8 

8.8W. 

8 

NW. .. 
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8 

8 

W 

8 
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NB.  .. 
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8 

8 

N 

Calm.. 
NB.  .. 

8 

8 

8 

8 

8 

W 

8 

NB.  .. 

W 

w 

W.NW 
NB.  .. 

8 

N 

NW.  .. 
NB.  .. 
NB.  .. 
NB.  .. 
NW... 

N 

N 

N 

N 

NB.  .. 
NB.  .. 
W.NW 

N 

NB.  .. 
NB.  .. 
NB.  .. 
NB.  .. 

N 

NB.  .. 
NW. .. 

8 

8 

W 

W....'. 

N 

Calm.. 

W 

8 

8 

8 

8.    ... 
Calm.. 
NW... 

8 

S 

W 

8 

W 

8 

W 

NB.  .. 
NB.  .. 

S 

8 

8 

S 

8 

8 

W 

8 

NW. .. 

19 

12 
25 
4 
4 
4 
12 
12 
2 
12 
19 
12 
12 
19 
12 
0 
4 
4 
4 
12 
0 
12 
0 
4 
4 
9 
0 
2 
19 
9 
25 

12 
4 

12 
12 
12 
4 
25 
12 
12 
4 
4 

12 
25 
25 
12 
12 
4 
4 
4 

12 

25 

4 

4 

12 
12 
2 
4 
12 
12 
25 
25 

35 

9.3 

a3 

15w3 
5.7 
4.U 
9.0 

17.3 
7.7 
3.0 
6.7 
6.7 
4.7 
5.7 
5.7 

a3 

7.3 
0.7 
1.3 
1.3 
1.3 
1J.3 
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3.3 

a7 

1.0 
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1.3 
6.0 
&3 
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South.  > 
8.56W. 
8.14W. 
N.45B. 
8.45W. 
8.14W. 
N.89W. 
N.74B. 
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South.. 
8.81W. 
N  33E. 
N.33B. 
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N.87W. 
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West... 
West. .. 
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N.  45  B  . 
N.45B. 
8.52W. 
South.. 
N.74B. 
N.45B. 
N.75B. 
N.51B. 
West. .. 
N.79B. 
N.99W. 

4 
7 
3 
4 
5 
7 
0 
4 
0 
3 
0 
0 
4 
8 
3 
2 
6 
0 
0 
0 
5 

% 

0 
0 
5 
10 
10 
0 
0 
10 

4 

7 
4 
0 
4 
7 
0 
9 
0 
9 
0 
0 
3 
3 
3 
9 
4 
2 
0 
4 
6 
6 
5 
2 
2 
3 

10 
0 
0 
3 

10 

4 

9 
I 
0 
0 
7 
0 
0 
0 
9 
0 
9 
0 
0 
8 
2 
9 
0 
0 
0 
4 
8 
5 
0 
4 
0 
0 
0 
0 
5 
0 

.783 

.755 

.87« 
'.908 

.00 
.60 

.860 
.820 

.55 

.881 

.737 

.737 

.741 

.864 
.045 
,776 

.06 
.47 

.944 

.80 

.902 

.582 
.869 
.738 
.896 
.755 
.886 
.648 
.479 
.644 
.712 
.542 
.696 
.658 
.673 

.422 

.833 

.860 

.914 

.935 

.833 

.820 

LOOO 

.888 

.880 

.944 

.829 

.662 

.761 

.751 



1.0 

8.43W. 

3.7 

a2 

L9 

a  10 



.708 

.765 
.613 
.872 
.675 
.613 
.613 
.588 
.876 
.695 
.563 
.751 
.811 
.725 
.720 
.617 
.621 
.747 
.695 
.564 
.655 
.893 
.761 
.653 
.727 
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.786 
.686 
.808 
.749 
.636 
.814 
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.631 
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.819 
.665 
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.588 
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.770 
.843 
.909 
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.933 
.799 
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.752 
.816 
.761 
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.689 
.687 
.819 
.788 
.861 
.772 
.798 
.827 
.867 

.782 
.796 
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.807 
.736 
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.664 
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.737 
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NB.  .. 
NW.  .. 
NB.  .. 
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W 
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W 
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8 

N 
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N 

8 

NB.  .. 
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NB.  .. 

8 
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8 

8 

NB.  .. 

8 

NB.  .. 

8 

8 

8 

8 

8 
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S 

8 

NB.  .. 

N 

8. 

NB.  .. 

8 

8 

8 

8 

8 

35 
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2 
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9 
2 
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2 
2 
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12 
0 
4 

35 
4 
4 

12 

4 

2 

35 

60 

12 

35 

35 

25 

4 

4 

2 

4 

0 

12 

4 
2 
9 
2 
2 
2 
2 
4 
12 
12 
25 
25 
12 
12 
25 
2 
12 
25 
25 
25 
35 
12 
35 
25 
25 
4 
25 
4 
12 
96 
25 

19 
19 
2 
4 
19 
12 
4 
12 
12 
4 

25 

25 

4 

25 

12 

25 

4 

4 

25 

35 

4 

4 

45 
12 
12 
4 
4 
9 
4 
4 
95 

1&7 
12L0 

a7 

2.7 
3.0 
3.3 
0.7 
3.0 
2.3 
2.7 

a7 

1J.8 

4.0 

20.7 

6.0 

9.0 

7.3 

6.7 

19.3 

3L7 

3a7 

7.3 

3a7 

24.0 

9.7 

9.0 

a3 

9.0 
9.7 
7.8 
9a7 

N.31W. 
N.47B. 
South . . 
South.. 
N.53E. 
N.63E. 
N.45E. 
a.30B. 
N.25B. 
N.87B. 
8.43B. 
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N.45E. 
N.  9B.. 
N.85E. 
8.3E... 
S.47W. 
N.  61  B . 
S.43W. 
N.45W. 
N.47B. 
N.53B. 
N.4B.. 
North  .. 
N.63W. 
N.75B. 
N.58B. 
8.45W. 
N.86B. 
N.52B. 
South.. 

0 
10 
0 
0 
0 
10 
10 
10 
2 
9 
5 
0 
0 
0 
3 
9 
9 
0 
0 
6 
8 
8 
8 
8 
0 
3 
9 
8 
3 
0 
4 

0 
3 
0 
10 
3 
5 
10 
10 
2 
3 
3 
8 
0 
2 
0 
3 
3 
3 
3 
4 
6 
3 
8 
7 
3 
3 
2 
3 
9 
3 
7 

4 

10 
0 

10 
9 
9 

10 
0 
3 
9 
8 
0 
6 
6 
0 
3 
9 
3 
9 
3 
4 
8 
8 
9 
3 
9 
9 
9 
9 
9 
6 

.45 

.10 

,9sn 

.999 

.930 

.816 

.878 
.903 

.10 

.40 

.831 

.915 
.909 

.42 

.8S7 

.889 

.819 

.897 

.897 

.819 

.553 
.819 

.42 

.792 

.781 

.815 

.850 

.884 
.496 

.15 

LOGO 

.871 

.889 

.894 

.708 

.794 

.777 

4.0 

N.83B. 

3.7 

4.0 

4.0 

9;0i 

""••'X.* 
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TBMPIIUTURB— PAHlUUrHHT.     • 

TAPOR. 

of  390  Ffthr..  exprwMd  fai  U.  8. 

inehManddfidmal^ 

Wetbidb.or 

Dry  bolb,  or  tern- 

ElaaHdty.lnU.a 

Date. 

point  of 

p«ratare  of  the 
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01 

a» 
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£ 

% 

*- 

0* 

A 

X 

1866. 

o 

0 

0 

0 

0 

0 

0 

0 

0 

July       1 

S9.298 

29.878 

99.268 

29.281 

61    ;62.5 

56.5!6a5 

76 

6a5 

6a3 

81 

SO 

.436 

.519 

.409 

.4se 

2 

29.261 

29.178 

29.105 

29.179 

60     69 

64 

64.5 

83.572.5 

73.5 

84.55&5 

.458 

648 

.499 

.535 

3 

2a  962 

28.882 

28.872 

28.905 

62.567 

61.5 

67.5 

69.562.5 

66.5 

80.5162.5 

.49^ 

.628 

.525 

.551 

4 

28.920 

28.950 

2a  950 

2a  940 

61.564 

60.5 

68 

72. 5,65 

68.5 

79 

54.5 

.459 

.483 

.467 

.470 

5 

28.975 

28.939 

28.990 

28.968 

64.576 

67 

7a5 

91 

72 

77.8 

91 

63 

.519 

.705 

.595 

.006 

6 

29.050 

2a  966 

29.002 

29.006 

64     178.5 

70. 5|6a  5 

96 

73.5 

79.3 

97.5 

56 

.536 

737 

.&JS 

.657 

7 

29.102 

29.102 

29.180 

29.128 

64.567 

55.5 

70 

78 

62 

70.0 

85.5 

59 

.533 

.514 

.355 

.4«7 

8 

29.324 

29.443 

29.475 

29.414 

54. 5,54.  5 

49.5 

60 

62.553.5 

58.7 

68.5 

52 

.352 

.327 

.994 

.394 

9 

29.466* 

29.474 

29.448 

29.463 

57     59 

57 

6:1 

66.564.5 

64.7 

67.5 

43 

.386 

.400 

.38if 

.364 

10 

29.431 

29.327 

29.296 

29.352 

39     71 

65.5165 

88     74 

75.7 

90 

57 

.420 

.514 

.488 

11 

29.347 

29.243 

29.219 

29.270 

67     76 

69.5 

75 

97     82 

84.7 

99.5164 

.554 

!6I3 

.464 

.544 

13 

29.217 

29.222 

29.230 

29.283 

73    174.5:73 

8i.5 

m.578.5 

81.8 

98.575 

.68:1 

.711 

.737 

.710 

13 

29.232 

29. 242 

29.255 

29.243 

68. 5,72.  5,66. 5 

72 

79.569.5 

70.3 

81. 5  68 

.649 

.696 

.598 

.648 

14 

29.240 

29.145 

29.125 

29.170 

6y.577.5;66.5 

73.5 

94.570 

79.3 

97.5166.5 

.66U 

.705 

.603 

.656 

15 

29.079 

29.144 

29.210 

29.144 

74.575.5,67.5 

84.5 

84. 5:70 

79.7 

94.5 

66 

.711 

.754 

.63» 

.701 

16 

29.175 

29.216 

29.257 

29.216 

e9.576.5,'72.5 

72.5 

87.579 

79.7 

92 

66 

.673 

.519 

.709 

.634 

17 

29.370 

29.398 

29.348 

29.339 

62.560 

58.5 

70 

67     61 

6ao 

72.5 

50 

.465 

.425 

.458 

.440 

18 

29.351 

29.358 

29.344 

29.351 

59    164.5 

55c5 

64 

74     60 

63.3 

75 

54 

.433 

47» 

.381 

.431 

19 

29.373 

29.215 

29.283 

29.290 

5a  568. 5 

60.5 

65 

80     68 

71.0 

82.5 

52 

.404 

.542 

.427 

.458 

SO 

29.283 

29.283 

29.218 

29.225 

65     71.5 

64 

73 

81. 5  69 

74.5 

85.5 

63.5 

.510 

616 

.52;# 

.559 

21 

29.170 

29.145 

29.162 

29.159 

65     68 

64.5 

72 

70.  5,67. 5 

70.0 

83 

62.5 

.524 

.651 

.566 

.560 

22 

29.135 

29.126 

29.282 

29.181 

63.558 

52.5 

67 

61.555.5 

61.3 

72 

53 

.543 

.444 

.349 

.443 

23 

29.292 

29.276 

29.269 

29.279 

54.563.5 

55 

57 

70. 5  57 

61.5 

71 

52 

.392 

.492 

.4117 

.430 

24 

29.246 

29.266 

29.288 

29.267 

61     67 

62 

64 

77.5165 

68.8 

80 

55 

.497 

504 

.516 

.536 

25 

29.266 

29.391 

29.368 

29.342 

62.566.5 

60.5 

64.5 

74 

63 

67.2 

77 

58.5 

.539 

.550 

.494 

.998 

26 

29.296 

29.298 

29.263 

29.286 

63.5.... 

65.5 

67.5 

78 

70 

71.8 

84 

56.5 

.53S 

.568 

.550 

27 

29.320 

29.267 

29.238 

29.275 

71     76 

64.5 

7a  5 

87.5 

68 

77.3 

92.5 

63.5 

.664 

'l\\ 

.559 

.661 

28 

29.295 

29.292 

29.256 

29.281 

66.568 

61.5 

71 

78 

65.5 

71.5 

83 

61 

.590 

.550 

.49-J 

.544 

29 

29.178 

29.240 

29.268 

29.229 

65     66 

59.5 

71.5 

78 

62 

70.5 

75 

59.5 

.530 

.478 

.476 

.495 

30 

29.324 

29.321 

2a  885 

29.177 

60.  s'oa  5 

61 

63. 5|76.  ft 

66 

6a7 

78 

55.5 

.487 

.569 

.47o 

.519 

31 

29.165 

28.907 

29.168 

29.080 

62 

73. 5j65 

64.5 

79 

67 

7a  2 

7a5 

62 

.52:^ 

.751 

.591 

.691 

MeaoB.... 

29.224 

29.211 

29.210 

29.215 

.... 

69.2 

7a  8 

6a9 

71.6 

.... 

.... 

.522 

.579 
.495 

.518 
.376 

.536 
.443 

Auinut  1 

28.935 

28.960 

29.148 

29.014 

60.5 

L 

S3 

65.5 

69 

55 

63.2 

71.5 

58 

.459 

2 

S9.216 

29.285 

29.249 

29.250 

56.5  61.5 

58 

61.5 

71 

63 

65.2 

73     52.5 

.391 

.418 

.416 

.406 

3 

29.251 

29.261 

29.336 

29.289 

60    i56.5 

53 

62 

ne.5 

60 

6a2 

63.553.5 

.491 

.430 

.3U' 

.410 

4 

29.450 

29.501 

29.469 

29.476 

56.559 

54.5 

5a5 

60 

61 

62.8 

70 

50 

.430 

.367 

.339 

.379 

5 

29.518 

29.526 

29.484 

29.509 

57.564 

55.566.a 

7a5 

60 

66.7 

73w5 

52.5 

.354 

.469 

.381 

.401 

6 

29.483 

29.456 

29.414 

29.451 

5a5,65 

54.5 

65.5 

73 

57 

65.2 

76 

53.5 

.398 

.611 

.399 

.467 

7 

29.398 

29.368 

29.346 

29.371 

59 

64.5 

57.5 

66 

7a5 

61 

66.8 

75 

5.5 

.407 

.486 

.427 

.440 

8 

29.249 

29.218 

29.222 

29.230 

58 

60 

56.5 

58.5 

61.5 

69 

63.0 

62 

56.5 

.476 

.498 

.424 

.466 

9 

29.196 

29.276 

29.329 

29.267 

58 

61 

55 

60.5 

65 

56.5 

60.7 

72 

54 

.449 

.483 

.413 

.448 

10 

29.352 

29.321 

29.324 

29.332 

57.  5'65 

60.5 

61 

72 

65 

66.0 

75 

52.5 

.427 

.524 

.467 

.473 

11 

29.298 

29.273 

29.266 

29.279 

62    j68 

65.5 

65.5 

76 

70.5 

70.7 

84.5 

59.5 

.509 

.577 

.561 

.949 

12 

£9.158 

29.148 

29.173 

29.160 

62     61 

56.563 

63 

57.5 

61.2 

64.5 

5&5 

.542 

.510 

.442 

.496 

13 

29.229 

29.246 

29.160 

29.212 

58.5  66 

62.559.5 

69.5 

64 

64 

72 

54.5 

.47f 

.592 

.546 

.559 

14 

29.081 

29.360 

29.476 

29.306 

63 

64 

56 

67.5 

72.5 

59.5 

6&5 

73 

57.5 

..•SI6 

.483 

.403 

.4(77 

15 

29.617 

29.6.'S6 

29.624 

29.632 

51 

58 

46.5 

565 

65.5 

50 

57.3 

67 

4a  5 

.302 

.383 

.271 

.319 

16 

29.574 

29.475 

29.443 

29.497 

53 

69.5 

60.5 

58 

82 

6a5 

6a8 

83.5 

43 

.33h 

.553 

.447 

.445 

17 

29.358 

29.378 

29.368 

29.368 

60.  5  67.5157 

65 

72.5 

60 

65.5 

78 

sas 

.467 

.601 

.496 

.498 

18 

29.347 

29.331 

29.321 

29.333 

54 

61.553 

57 

68.5 

57 

60.8 

70 

51.5 

.378 

.452 

.350 

.383 

19 

29.313 

29.298 

29.246 

29.2rt> 

55 

62.5 

57 

60 

71.5 

55.5 

65.7 

72 

50.5 

.367 

.445 

.353 

.988 

20 

29.143 

29.178 

29.172 

29.164 

54.5 

58 

52.5 

59 

50.5 

54.5 

57.7 

62 

52.5 

.365 

.463 

.m 

.399 

21 

29.196 

29.234 

29.237 

29.222 

51 

47 

43 

52.5 

49.5 

45 

49.0 

52.543 

.354 

.290 

.251 

.998 

22 

29.232 

29.244 

29.276 

29.251 

45 

4a  5 

4a  5 

47 

52.5 

49 

49.5 

51. 5i43 

.273 

.288 

.281 

.861 

23 

29.287 

29.248 

29.239 

29.258 

46.5 

4a  5 

46 

49.5 

52.5 

47 

49.7 

52.5:44.5 

.277 

.288 

.297 

.287 

24 

29.257 

29.193 

29.292 

29.247 

46 

51 

48 

47.5,54    1 

50 

50.5 

54.543 

.291 

.335 

.309 

.319 

t'5 

29.22 

29.005 

29.195 

29.151 

49.5 

59 

53 

53 

6a5 

58 

59.2 

67.5 

47 

.308 

.400 

.336 

.348 

26 

29.015 

29.217 

29.065 

29,099 

57 

62 

53 

61.5 

6tf.5 

5a5 

63.3 

79 

54.5 

.406 

.456 

.356 

.406 

27 

29. 148 

29.217 

29.201 

29.189 

49.5 

57 

47 

52 

63.5 

49.5 

55.0 

64.5 

46 

.321 

.379 

.290 

.330 

28 

29.222 

29.234 

29.242 

29.233 

47 

58 

48 

50.5 

65.6 

49.5 

55.2 

66 

4a  5 

.277 

.363 

.315 

.835 

29 

29.235 

29.198 

29.212 

29.215 

52.5 

60 

52.5 

55.5 

60 

55.5 

59.0 

68 

45.5 

.356 

.438 

.356 

.983 

30 

29.225 

29.234 

29.194 

29  218 

52 

59.5 

48 

56 

6a5 

50 

57.5 

68 

45 

.335 

.416 

.309 

.3SS 

31 

29.131 

29.058 

28.985 

29.058 

48 

62.5 

63 

48 

67.5 

66 

6a5 

69 

43 

.335 

.499 

.336 

.457 

Meant.... 

29.270 

29.278 

29.281 

29.276 

5a4 

6a4 

57.4 

•6a7 

!393 

.«& 

.379 

.15 
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▼JU'OR. 

WWP. 

Amoant  of 
cloudiness. 
(0= clear 

|i 

HitmKiity. 
8istaratk)n  =  1,000. 

Dk^etloo. 
From  whence. 

Velocity.  In 
BkUei,  per 
boor. 

It 

sa 

1 

(10=Bk7eii' 
tirely  over- 
cart.) 

a 

a 

ei 

a 

d 

1 

a 

d 

a 

d 

a 

d 

a 

d 

1 

o» 

i 

a 

d 

a 

d 

III 

.837 
.735 
.741 
.«» 
.686 
.770 
.727 
.680 
.670 
.680 
.630 
.616 
.828 
.787 
.601 
.830 
.635 
.7*7 
.655 
.639 
.668 
.815 
.843 
.833 
.889 
.791 
.751 
.778 
.668 
.832 
.862 

.819 
.786 
.873 
.605 
.479 
.434 
.537 
.586 
.615 
.400 
.350 
.591 
.681 
.427 
.637 
.524 
.642 
.572 
.530 
.546 
.873 
.800 
.660 
.630 
.655 

."569" 
.574 
.499 
.646 

.758 

.767 

.636 

.914- 

.757 

.758 

.833 

.638 

.705 

.603 

.613 

.506 

.757 

.823 

.823 

.972 

.717 

.853 

.736 

.624 

.747 

.842 

.778 

.874 

.836 

.858 

.774 

.818 

.784 

.856 

.735 

.893 

.735 
.722 
.842 
.678 
.641 
.679 
.634 
.657 
.629 
.564 
.498 
.655 
.777 
.679 
.697 
.690 
.710 
.678 

.6o:i 

.641 
.794 
.798 
.792 
.766 
.801 
.782 
.713 
.712 
.681 
.738 
.838 

Calm.. 
Calm.. 
8W.  .. 
8W... 
8W.  .. 
Calm.. 

W 

NW... 
Calm.. 
SE.... 
8W... 

W 

W 

W 

W 

NW. .. 
NW... 
NW... 
SB.... 
Calm.. 

W 

w 

Calm.. 

E 

N 

SE.... 

S 

N 

NW... 

E 

8 

8 

8 

W 

8E.... 
8W... 
8W... 

W 

NW. .. 
Calm.. 

8 

8 

8E.... 

W 

8 

W 

8W... 
NW... 

E 

E 

SB.... 

W 

N 

B 

E 

E 

SB.... 

B 

B 

NW... 

B 

8 

8 

S 

NW... 

B 

Calm.. 

8 

W 

W 

8 

8 

S 

Calm.. 
NW... 
SW.  .. 

E 

SW.  .. 
NW... 

W 

8 

W 

Calm.. 
NW... 
Calm.. 
NW... 

W 

Calm.. 
Calm.. 
NW.  .. 
Calm.. 
NW. .. 
NW... 

0 
0 

12 
4 

12 
0 
4 

2$ 
0 
4 

12 

45 
2 
2 

35 
2 
3 
3 
4 
0 
8 
3 
0 
8 
8 
2 
4 
8 

12 
3 
4 

35 

85 
8 
3 

13 

13 
4 

13 
0 

12 

13 
3 
2 

18 
3 

18 
4 
8 

25 
4 
2 

13 
4 
8 
8 
8 
8 
4 
4 
2 

35 

4 
13 
8 
3 
0 
4 
4 
3 
4 
8 
8 
0 
8 
8 
8 
8 
8 

a 

4 
8 
0 
4 
0 
8 
8 
0 
0 
8 
0 
8 
12 

lao 

18.3 
4.7 
1.3 
8.0 
5.0 
4.0 

lao 

1.3 
5.7 
&0 

14.3 
3L0 
4.7 

1L7 
4.7 
8.7 

a7 

9.0 
1.0 
1.3 
5.0 
L3 
1.0 
0.7 
1.3 
1.7 
1.3 
&3 
1.0 

ia7 

0 

South.. 
Sonth.  . 
8.58W. 
8.  8  E  . . 
8.45W. 
8.  34  W. 
Wert.  .. 
N.47W. 
South  .. 
a9B.. 
S.  21  W. 
8.88W. 
N.  76  W. 
8.  14  W. 
Wert... 
8.  53W. 
N.45W, 
N.  45  W. 
8.  78  E . 
8.  15E. 
Wert... 
N.19W. 
Bart.... 
N.  63E. 
North  .. 
8.  45  E  . 
S.24E- 
N.33B. 
N.  45  W. 
N.62E. 
8.  15  W. 

0 
0 
0 
0 
8 
5 
0 
1 
8 
0 
0 
0 

1 

4 
10 
6 
10 
2 
4 
0 
0 
10 
10 

4 
4 
0 
2 
4 
2 
2 
0 
0 
0 
0 

1 

2 
0 
5 
0 
6 
0 
1 
6 

10 
9 

10- 
0 
0 
4 
1 
0 
0 
1 
4 

4 
8 
0 
0 
10 
10 
0 
0 
0 
1 
0 
4 

10 
0 
2 
0 
2 
0 
0 
2 
6 
10 
10 
0 
1 
0 
0 
0 
0 
10 
10 

.84 

.50 
.80 

.36 
.96 
.39 

1.55 

.733 

.609 

.700 
.553 
.877 
.518 
.569 
.972 
.500 
.912 
.783 
.668 
.644 
.886 
.822 
.605 
.609 
.506 
.759 
.650 
.579 
.900 
.819 
.730 
.730 
.802 
.615 
.632 
.647 
.6C9 
.685 
.639 
.741 

.765 

.869 
.723 
.599 
.632 
.736 
.843 
.796 
.849 
.904 
.757 
.752 
.936 
.915 
.791 
.750 
.687 
.822 
.752 
.561 
.868 
.840 
.817 
.923 
.856 
.698 
.780 
.819 
.890 
.807 
.856 
.838 

.704 

.767 
.664 
.787 
.676 
.617 
.816 
.674 
.910 
.846 
.740 
.736 
.921 
.892 
.721 
.673 
.630 
.779 
.738 
.616 
.836 
.852 
.798 
.812 
.848 
.693 
.718 
.764 
.751 
.766 
.747 
.860 

3.6 

13.3 
4.3 
1.3 
9.3 
8.0 
L3 
1.7 
0 
5.7 

a3 

&3 
6.3 
3.0 
9.3 
5.0 
3a3 
3.3 
4.0 
3.0 
6.0 

ao 

9.0 
12.7 

a3 

3.0 
5.0 

ao 

4.0 
4.3 
4.3 
4.7 

8.46W. 

N.86W. 
N.26W. 
N.45W. 
N.  45  W. 
N.26E 
Eaut.... 
N.  16  E. 
Calm... 
N.  15  W. 
N.  61  E. 
8.  65E. 
N.  37E. 
N.  45  E. 
N.45W. 
N.  56E. 
S.  34W. 
N.86W. 
N.45E. 
N.  45  R 
N.45W. 
N  45W. 
N.  6W. 
N.32W. 
N.  45  W. 
N.72W. 
N.79W. 
N.9W. 
East. . . . 
N.4RE. 
N.B4E. 
8.  6E.. 

a  3 

0 
0 
10 
0 

1 

0 
2 
10 
3 

4 
1 

10 
10 
0 

1 

0 
4 
3 
0 
4 
7 
4 
10 
10 
1 
0 
3 
2 
4 
0 
8 

2.5 

2 

0 
10 
0 
10 
0 
0 
10 
2 
1 
2 
10 
10 
0 
0 
2 
4 
0 
0 
6 
7 
6 
8 
7 
0 
5 
2 
0 
2 
0 
8 

a2 

a59 

W 

NW... 

Calm.. 
NW.  .- 

N 

Calm.. 
Calm.. 
Calm.. 
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.518 

.606 

.677 

.631 
.608 

.745 

.627 

.751 

.708 

4.8 

8.  60W. 

2.9 

3.4 

1.2 

2.15 

* 

.810 

.391 
.649 
.836 
.620 
.606 
.563 
.444 
.875 
.859 
.772 
.692 

!593 
.612 
.613 
.618 
.653 
.645 
.369 
.576 
.933 
.669 

'.756' 
.804 
.820 
.953 
.558 

.en 

.841 
.788 

.556 
.820 
.800 
.713 
.794 
.613 
.649 
.840 
.850 
.847 
.921 
.897 
.834 
.834 
.722 
.809 
.612 
.941 
.724 
.842 
.869 
.708 
.797 
.848 
.853 
.853 
.952 
.910 
.903 
.839 
.733 

.586 
.725 
.808 
.707 
.800 
.698 
.638 
.832 
.861 
.831 
.816 
.743 
.784 
.744 
.730 
.735 
.679 
.754 
.532 
.720 
.830 
.761 
.795 
.831 
.868 
.828 
.917 
.891 
.810 
.858 
.756 

8 

NW... 

8 

E 

8 

8E.... 
SW... 

S 

NW... 
Calm.. 
NW... 
Calm.. 

E 

Calm.. 

8 

Calm . . 
Calm.. 

8 

W 

8 

«alm.. 
NW... 
NW... 
NW... 
SE.... 
NB.... 

N 

NE.... 
Calm.. 
NW... 
NW... 

8W... 

N 

SB.... 

B 

S 

SW... 

S 

SB.... 
Calm.. 

N 

B 

8 

8 

B 

8 

SB.... 
Calm.. 

8 

W 

8 

Calm.. 

W 

NW... 

W 

E 

NB.... 
SB.... 

E 

W 

NW... 
W 

w 

NW... 
NW... 

E 

8 

8 

8 

8 

W 

W 

w 

SB.... 
SB.... 
Calm.. 

8 

Calm.. 

8 

8 

8 

S 

8 

W 

NW... 

8 

SB.... 
NB.... 
SB.... 

W 

NW... 
NW... 
SW... 

2 
25 
2 
2 
12 
9 
4 
9 
9 
0 
9 
0 
9 
0 
2 
0 
0 
19 
9 
4 
0 
25 
12 
4 
19 
25 
19 
25 
0 
19 
19 

45 

95 

9 

4 

19 

19 

4 

2 

0 

4 

2 

4 

4 

2 

2 

4 

0 

45 

4 

35 

0 

25 

12 

9 

25 

25 

4 

12 
2 
12 
4 

4 
4 
9 
2 
2 
12 
12 
9 
2 
9 
9 
9 
9 
0 
4 
0 
4 
2 
4 
2 
19 
95 
4 
12 
19 
19 
45 
25 
2 
12 
12 

1&3 
17.0 
0.7 
9.7 
8.7 
7.7 
613 
9.1 
1.3 
1.7 

a7 

2.0 
9.3 

a7 

9.7 
1.3 
1.3 

19.7 
9.3 

13.7 
4.0 

93.3 
9.3 

a7 

15.3 
90.7 
13.7 
6.0 
1.3 
12.0 
7.0 

S.47W. 
N.24W. 
South  .. 
Ea*.t.... 
South  .. 
8.  81  W. 
8.  8W. 
8. 13  E . 

N.eow. 

N.24W. 
N.'45W. 
8.  14  E. 
8.32  E. 
East.... 
South  .. 
8.  45  E  . 
Soufh... 
South... 
8.60W. 
South... 
South... 
N.75W. 
N.45W. 
8.  26W. 
8.  68E. 
N.  45  E. 
8.  57  E  . 
N.  15  B. 
N.70W. 
N.45W. 
West... 

0 
9 

10 
5 
1 
4 
4 
4 
7 
7 
0 
0 
7 
0 
0 
0 
0 
2 
0 
6 
7 
6 
5 
8 
5 
9 

10 

10 
4 

10 
6 

1 
I 
7 
4 
6 
4 
3 
7 
7 
4 
0 
0 
0 
0 
7 
0 

1 

2 
0 
6 
7 
6 
5 
5 
5 
9 

^l 

1 

10 
8 

0 
0 
10 
0 
0 
0 
0 
10 
7 
0 
10 
0 
0 
0 
0 
0 
7 
8 
7 
10 
8 
6 
10 
6 
10 
5 
10 
10 
10 
10 
10 

.707 

.789 
.789 

.05 

1.000 

.709 

.621 

.780 
.875 

.50 

.875 

.836 

.708 

.925 

.786 

.854 

.786 

.779 

.677 

.509 

.743 

.687 
,906 

1.51 

.792 
.806 

.40 

.948 
.811 
.847 
1.000 
.849 

.13 
.25 
.34 
.20 

.894 
.746 

.61 

.607 

.680 

.809 

.765 

1.5 

8.  31  W. 

4.8 

4.3 

5u3 

a99 
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618         BSPORT  OF  TOE  8SCB&TABT  OF  WAR. 

Reductiou§  rf  the  m^tUkif  metecrciogieal  regi»Ur  rfthe  survey  rf 


TBKPERATURE— rAHRENHKIT. 

tafor. 

Barometer  reduced  to  tentperatnre 
of  32°  Fabr..  ezprened  in  United 

Wet  bulb,  or 

Dry  bulb,  01 

tem- 

ElatUdty,  In  U.  S. 

Date. 

point  of 

peratnre  of   tlie 

inebeeandded- 

eraporation. 

open  afar. 

i 

B 
1 

1 

mala. 

a 

a 

a 

1 

fl 

a 

a 

a 

a 

^ 

J 

a 

a 

a 

1 

ii 

d 

d 

d 

d 

Q. 

i 

d 

d 

2 

4 

d 

d 

t* 

« 

0* 

S 

e- 

o« 

o» 

t^ 

o« 

o> 

Si 

S 

« 

r- 

C»\ 

Ok 

A 

1866. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Nov.      1 

28.966 

Sa865 

29.208 

99.011 

29 

33.5 

30 

sas 

33. 5)31. 5 

38.5 

37 

2a5 

.143.  IfM 

.150 

.153 

2 

29.410 

29.431 

29.519 

90.451 

27.5 

30.5 

27,  jj 

29 

32 

9a5 

29l8 

33.5 

26 

.  133 .  153 

.139 

.1«8 

3 

29.544 

S9.S86 

29.795 

99.618 

27 

31.5 

24.528 

34 

96.5 

89.5 

40  5 

29.5 

.  136 .  147 

.109 

.131 

4 

29.852 

29.938 

29.994 

99.998 

2a5 

31 

29 

32 

34.5!39 

32.8 

35.5 

24 

.  116'.  135 

.186 

.186 

5 

3a  002 

29.947 

29.817 

9a  992 

27 

34 

31 

29.5 

37.532.5 

3a8 

41 

27 

.118.150 

.157 

.106 

6 

29.625 

29.509 

29.440 

29.525 

39 

40 

38 

34.5 

44. 5  43 

4a7 

46 

29.51. 149. 1891 

.164 

.167 

7 

29.372 

29.274 

99.202 

39.283 

40 

46 

44 

42l5 

49.546 

46.0 

57.5 

40 

.215.265 

.263 

.847 

8 

29.172 

29.178 

29.196 

99.183 

44 

58 

46 

4a  5 

55     47 

49.5 

57.5 

44 

.255.349 

.897 

.900 

9 

29.188 

29.256 

29.336 

99.260 

37.5 

42.5 

52 

40 

49.534 

41.2 

55 

ai 

.  I92L  180 

.155 

.176 

10 

29.348 

29.320 

29.217 

99.295 

31 

38.5 

57 

32.5 

4a539 

37.3 

42 

32 

.157;.  207 

.194 

.186 

11 

29.079 

29.006 

29.217 

29.101 

37.5 

.36 

51.538.* 

37.533 
42    ^.5 
43. 5,143 

3a3 

39.5 

30.5 

.211.198 

.159 

.187 

12 

29.381 

29.421 

29.470 

29.424 

29.5 

37.5 

51.5 

3L5 

29.3 

46 

28.5 

.  140L  166 

.139 

.148 

13 

29.473 

29.357 

29.208 

99.346 

33 

40 

38 

35.5 

40  7 

44.5 

31.5 

.156.208 

.164 

.174 

14 

28.974 

2a  841 

2a  913 

9a  909 

4a  5 

4^5 

56.5 

44.5 

44. 5  3a  5 

42L5 

47.5 

36 

.971.971 

.190 

.944 

15 

2a  934 

2a  812 

9a  873 

36 

38 

34 

3a5 

4a  5 

3a5 

sas 

42.5 

34 

.179.196 

.163 

.179 

16 

28.843 

2a  913 

'28.*975' 

9a  910 

32 

36 

32 

34.5 

38 

36 

36.2 

43 

30.5 

.  149 .  186 

.199 

.155 

17 

29.032 

2a  986 

9a  946 

9a  988 

3a5 

37.5 

36 

33 

41 

3a5 

37  S 

42 

31 

.  1411. 179 

.179 

.166 

18 

29.029 

29.072 

99.063 

99.061 

32.5 

42 

34.5 

34.S 

46.S 

36L5 

39.2 

47 

30.5;.  158.808 

.174 

.180 

19 

29.039 

29.021 

29.078 

99.046 

30.5 

41 

37 

32 

43 

40 

38.3 

47 

28. 5. 153 .  931 

.181 

.188 

SO 

2a  221 

29.277 

29.297 

99.265 

31 

29 

28 

32.5 

32 

29.5 

31.3 

34 

28.5 

.  157 .  196 

.136 

.140 

21 

29.283 

29.227 

29.177 

29.229 

28 

39 

28 

30 

32 

29 

303 

37 

27.5 

.  130 .  181 

.148 

.151 

22 

29. 152 

29.348 

29.397 

29.299 

29 

29 

26 

.3a  5 

30 

27.5 

29.3 

.33.5 

25 

.  143'.  149 

.183 

.138 

23 

29.434 

29.442 

29.478 

99.451 

26 

29 

96 

28 

29.5 

98 

25.8 

34 

26 

.117;.  103 

.117 

.118 

24 

29.466 

29.442 

29.447 

99.452 

23 

26 

25 

2&530 

27 

308 

31 

23 

.095.095 

.118 

.101 

25 

29.307 

29.092 

29.110 

29.170 

24 

39 

30 

2a5 

.36.5 

3a5 

32.2 

305 

22.5 

.104123 

.187 

.117 

26 

29.169 

29.220 

29.273 

29.291 

28 

35 

31 

29.5 

37.5 

39 

33.0 

44.5 

26 

. 136 .  171 

.163 

.156 

97 

29.  145 

29.033 

28.844 

99.007 

37 

40 

41 

37.5 

41 

41.5 

40.0 

44.5 

30  5 

.814.835 

.851 

.933 

28 

28.851 

28.861 

29.013 

29.249 

37.5 

:M.5 

28.5 

37.5 

34.  5:29.  5 

3a8 

3a5 

29.5 

.820.196 

.145 

.187 

29 

29.088 

29.118 

29.148 

99.118 

27.5 

27.5 

27 

27.5 

27. 5  27. 5 

87.5 

33 

25 

.150.150 

.141 

.147 

30 

29.200 

2J'.292 

29.443 

99.319 

25 

25 

22 

25.5 

26 

2a5 

85.0 

80.5 

22 

.129.123 

.103 

.118 

Means.... 

29.252' 

29.236 

29.281 

99.263 

.... 

.... 

33.3 

3a2 

34.2 

35.2 

.... 

.... 

.158.181 

.159 

]W5 

Dec       1 

29.408 

29.278 

29.159 

99.979 

18 

30 

95.5 

las 

3a5 

2a5 

2S.8 

34.5 

17 

.093.161 

* 
.103 

.119 

2 

29.091 

29.051 

29.051 

99.064 

27.5 

38 

38 

30 

43 

41 

3ao 

4.3.5 

26 

.1211.164 

.190 

.158 

3 

28.912 

2a  796 

2a  797 

9a  835 

4a  5 

42.5 

.18.5 

41 

4a  5 

39.5 

41.3 

44 

39 

.246.259 

.880 

.942 

4 

28.906 

28.971 

29.134 

29.004 

32 

36.6 

31 

39.5 

39 

39 

34.5 

41.5 

205 

.175.183 

.168 

.173 

5 

29.342 

29.474 

29.535 

29.450 

28 

36 

29 

2a5 

39 

30 

38.8 

46 

26 

.  136;.  173 

.149 

.153 

6 

29.506 

29.168 

29.337 

27 

36 

27.5 

38 

32.8 

41 

25 

.141.... 

.186 

.164 

7 

29.164 

'29.641" 

28.991 

29.065 

3a5 

4i"* 

40 

31.5 

45  " 

41 

39.2 

60.5 

29.5 

.155.206 

.835 

.196 

8 

28.816 

28.735 

2a  901 

98.817 

27 

29.5 

20.5 

2a5 

2as 

2L5 

24.5 

30.5 

19 

.130.109 

.008 

.118 

9 

28.905 

28.956 

98.953 

9a  938 

ia5 

11 

02.5 

15 

12 

03 

lOO 

21 

10 

.06:1.061 

.043 

.056 

10 

29.010 

29.013 

29.100 

29.041 

11 

17 

9 

13 

las 

10 

las 

21.5 

00 

.049.079 

.054 

.061 

1] 

29.125 

29.130 

29.177 

29.144 

4 

19 

as 

4 

14.5 

a5 

09.3 

23 

1.0;.  052. 046 

.053 

.050 

12 

29.281 

29.338 

29.401 

29.340 

5 

13 

U 

5.5 

14.5 

19 

10  7 

23.5 

a  0.049. 061 

.061 

.057 

13 

29.  468 

29.502 

29.613 

29.528 

11.5 

14.5 

15 

12 

15.5 

1&5 

14.3 

22 

a  0.067. 078 

.080 

.073 

14 

90  "Til 

29  761 

29.772 

29.755 

ia5 

21 

16 

14.5 

19 

1&5 

ia7 

24.5 

12. 5  -  r,fi<» 

.064 

.077 

15     29!  747 

29.672 

29.581 

29.667 

12 

17.5 

las 

19 

las 

14.5 

9as 

15.0 

23 

.0751.065 

.06» 

.076 

16     29.341 

29.263 

29.25J 

29.286 

2L5 

23.5 

19 

22 

24.5 

22.3 

31.5 

is" 

.  1C9. 114 

.086 

.103 

17     29.253 

29.317 

29.358 

29.309 

26 

25 

23 

27 

27 

85 

200 

34 

20  5 

.129.112 

.  100 

.114 

18     29. 260 

29.210 

29.233 

29.234 

23 

26 

26 

23.5 

27 

27 

25.8 

34 

22.5 

.1181.189 

.199 

.125 

19     29. 488 

29.630 

29.758 

29.695 

19.5 

14 

12.5 

20 

15.5 

las 

10  3 

.30 

10  5 

.099 

.065 

.065 

.076 

20 

29.890 

29.688 

29.534 

29.704 

-1 

15.5 

20 

ao 

las 

21 

12.5 

85.5 

-5 

.030 

.076 

.096 

.067 

21 

29.366 

29.226 

29.128 

29.240 

23 

29 

29.5 

24.5 

30 

3as 

203 

31.5 

10  5 

.106 

.  149 

.158 

.136 

22 

28.876 

2a  692 

J».707 

28.758 

33 

37 

37 

34.5 

37.5 

.37.5 

305 

4a  5 

19.5 

.169 

.214 

.814 

a99 

Xs 

28. 692 

28.715 

2a7«7 

9a725 

34 

:0.5 

27.5 

35.5 

35.5 

28.5 

3a9 

44.5 

26.5 

.  176 .  198 

.13» 

.169 

24 

28.823 

28.918 

2a  973 

2a  905 

16 

13* 

10 

16 

14.5|15 

15.2 

26.5 

9.5 

.  090 .  061 

.018 

.054 

25 

29.087 

29.095 

29.196 

29.103 

10 

18 

13 

las 

19.  5:14 

14.7 

24.5 

as 

.062 

.081 

.067 

.670 

26 

29.137 

29.063 

99.165 

29.128 

12 

16 

9 

12.5 

17.5 

9.5 

ia2 

29 

as 

.169 

.073 

.05» 

.067 

27 

29.282 

29.388 

99.480 

29.383 

10 

12 

10 

las 

13 

las 

11.3 

22 

7 

.062 

.063 

.068 

.068 

83 

29.584 

29.662 

29.568 

29.611 

10 

10 

as 

las 

las 

as 

09.8 

21.5 

7 

.062 

.062 

.063 

.069 

29 

29.478 

29.453 

99.428 

29.453 

3 

a  5 

3 

3.5 

7.5 

as 

4a  3 

12.5 

1.5 

.044 

.047 

.044 

.045 

30 

29.3.W 

29.903 

29.308 

29.319 

a5 

11 

8 

LO 

12.5 

as 

07.3 

18 

-4.5 

.020;.  054 

.057 

.013 

31 

29.201 

29.241 

29.386 

29.276 

7 

17.5 

9 

7 

ia5 

9.5 

11.7 

30 

4.5 

.069 

.06* 

.OSS^ 

.068 

XeMM.... 

29.243 

29.927 

29.249 

29.236 

lal 

219 

905 

"^^ 

.098 

.111 

.108 

.104 
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VAPOR. 

wnm. 

Amount    of 
(O=olear 

|l 

*  s 

'S-9 

a^a 
< 

11 

Humidity. 
SaturaUon  =  1,000. 

Direction. 
Prom  whence. 

Velocity,  In 
mUeg.  per 
hour. 

II 

if 

1 

sky.) 
(10=rgky  en- 
tirely over- 
cagt 

a 

8 

a 

Ok 

1 

a 

a 

a 

at 

a 

4 

1- 

a 

d 

a. 

i 

a 

d 

d 

01 

IF 

< 

.830 
.831 

.799 
.845 
.756 
.669 
.669 
.641 
.748 
.805 
.510 
.822 
.856 
.618 
.713 
.919 
.779 
.811 
.695 
.657 
.833 
.604 
1.000 
.890 
.524 
.569 
.568 
.762 
.912 
1.000 
1.000 
.876 

.843 
.885 
.757 
.694 
.848 
.587 
.843 
.9v>3 
.792 
.816 
.848 
.712 
.5«7 
.813 
.756 
.610 
.768 
.804 
.732 
.834 
.887 
.824 
.768 
.761 
.659 
.896 
.956 
.888 
.941 
.803 

.827 
.854 
.799 
.•669 
.747 
.657 
.7U3 
.845 
.693 
.829 
.870 
.707 
.683 
.884 
.768 
.722 
.738 
.752 
.803 
.792 
.890 
.851 
.687 
.673 
.642 
.831 
.940 
.963 
.980 
.878 

SB.... 
NW... 

W 

N 

8 

SW... 

8 

W 

W 

Calm.. 
NW... 

W 

8 

S 

W 

w 

8 

w 

w 

NW... 
NE... 
Calm . . 
NW... 
NW... 

8 

W 

8 

8W... 
NW... 
NW... 

NW... 
NW... 

W 

NW... 

8 

8 

B 

W 

W 

B 

NW... 

8 

SB.... 
SB.... 
SW  ... 

W 

Calm.. 

W 

N 

S 

SB.... 

E 

W 

W 

Calm.. 
NW... 
Calm.. 
SB.... 
SW... 

3 
8 
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97 

30 

30 

30 

33 

31 

3L3 

36 

31 

.113 

.132 

.155 

.133 

30 

29.271 

29.388 

99.431 

29.363 

23 

95 

25 

95 

29 

39 

27.7 

35 

35 

.084 

.089 

.089 

.067 

Mens.... 

29.359 

89.332 

99.3^1 

29.350 

"" 

35.3 

42.7 

39.1 

39.0 

.145 

.169 

.166 

.156 

"  " 

"" 

nil 

"" 

Dec       1 

29.604 

29.471 

99.418 

99.496 

16 

88 

31 

17 

33 

38 

97.7 

39 

17 

.078 

.096 

.151 

.106 

8 

89.888 

29.183 

99.944 

99.838 

97 

38 

40 

30 

44 

45 

3a7 

49 

.30 

.113 

.151 

.189 

.140 

3 

38.966 

2a  873 

9a  936 

8a989 

43 

44 

39 

45 

47 

49 

44.7 

49 

43 

.228 

.249 

.199 

[995 

4 

39.046 

29.046 

9a  995 

8a  199 

30 

38 

33 

33 

43 

36 

37.3 

46 

33 

.132 

.164 

.149 

.146 

5 

89.465 

29.488 

9a  543 

99.499 

39 

39 

40 

31 

43 

43 

3ao 

45 

31 

.137 

.186 

.908 

.177 

6 

89.408 

29.400 

99.460 

99.493 

40 

42 

38 

42 

45 

40 

4a  3 

47 

41 

.821 

.928 

.903 

.917 

7 

39.375 

29.250 

90.011 

89.313 

37 

38 

37 

39 

41 

39 

36.3 

45 

39 

.194 

.190 

.194 

.1A3 

8 

38.615 

2a  898 

99.169 

3a  894 

33 

84 

19 

34 

27 

99 

27.7 

42 

83 

.155 

.095 

.069 

.106 

9 

89.135 

29.195 

99.948 

39.193 

11 

7 

9 

12 

9 

11 

ia7 

35 

8 

.061 

.037 

.043 

.047 

10 

39.303 

29.305 

9a  310 

39.306 

5 

11 

18 

7 

13 

14 

11.3 

17 

5 

.032 

.049 

.059 

.044 

11 

89.335 

29.385 

99.475 

29.398 

4 

5 

3 

5 

8 

5 

06.0 

17 

4 

.041 

.031 

.097 

.090 

13 

39.600 

29.608 

99.618 

29.609 

-3 

9 

10 

-  1 

19 

13 

oao 

15 

-3 

.028 

.031 

.034 

.081 

13 

39.376 

29.535 

9a  640 

29.480 

11 

15 

9 

14 

18 

11 

14.3 

31 

10 

.037 

.053 

.043 

.044 

14 

29.780 

29.782 

9a  830 

2a  797 

16 

31 

82 

18 

24 

25 

22.3 

28 

11 

.067 

.079 

.084 

.077 

15 

29.694 

29.513 

39.351 

39.519 

90 

83 

23 

25 

26 

27 

26.0 

39 

33 

.050 

.069 

.078 

.038 

16 

29.100 

29.105 

99.937 

39.147 

95 

35 

19 

97 

27 

29 

25.3 

30 

21 

.112 

.118 

.069 

.006 

17 

29.371 

29.448 

8a  494 

39.438 

19 

84 

22 

14 

28 

95 

23.3 

31 

14 

.052 

.063 

.064 

.073 

18 

39.469 

29.358 

89.411 

89.413 

16 

87 

30 

18 

30 

39 

26.7 

33 

15 

.067 

.113 

.144 

.106 

19 

29.431 

29.562 

89.720 

39.571 

31 

35 

20 

33 

29 

23 

2a3 

35 

22 

.151 

.069 

.074 

.105 

80 

29.843 

29.792 

99.669 

39.774 

90 

19 

91 

92 

23 

95 

23.3 

87 

30 

.065 

.0S6 

.067 

.070 

81 

29.504 

89.362 

99.984 

39.383 

85 

86 

31 

27 

29 

33 

99.3 

33 

85 

.118 

.106 

.162 

.urr 

83 

28.999 

3a  874 

9a  826 

8a  900 

35 

37 

37 

37 

40 

39 

3a7 

44 

33 

.178 

.181 

.194 

.184 

83 

2a  775 

3a  846 

9a  904 

8a  842 

35 

31 

87 

37 

34 

38 

34.3 

41 

33 

.178 

.139 

090 

.136 

84 

28.949 

3a  999 

99.158 

39.031 

84 

80 

14 

98 

95 

18 

93.7 

33 

16 

.063 

.050 

.037 

.097 

85 

29.348 

29.381 

99.943 

89.391 

8 

16 

91 

11 

91 

25 

lao 

97 

10 

.028 

.033 

,067 

.043 

26 

29.236 

29.817 

99.317 

39.857 

19 

14 

7 

14 

17 

10 

13.7 

39 

8 

.059 

.046 

.026 

.049 

27 

29.47H 

29.520 

99.623 

89.540 

0 

5 

9 

9 

7 

04.7 

16 

3 

.091 

038 

.014 

.on 

28 

89.688 

89.666 

99.713 

89.689 

0 

9 

3 

9 

]4 

07.7 

17 

8 

031 

000 

.015 

89 

39.695 

39.600 

99.610 

8a  635 

0 

5 

-3 

9 

8 

-  I 

03.0 

13 

-  1 

.021 

091 

.ois 

.MO 

30 

29.575 

89.454 

9a  385 

89.471 

-6 

11 

15 

-5 

9 

19 

07.7 

30 

-5 

.021 

.040 

.090 

31 

29.385 

39.415 

99.640 

89.460 

18 

15 

4 

90 

18 

14.7 

83 

5 

.076 

osa 

.030 

.053 

Means.... 

29.341 

89.339 

8a  380 

Sa353 

9a6 

95.5 

^ 

93.9 

.091 

"55 

."^ 

.099 
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Homidity. 
Sataration  « 1,000. 


I>ir«*ction. 
From  whence. 


Velocity,  in 
mllw,  per 
hour. 


II 

I J 


Aroonut  of 
ciottdlneM. 
(0=  clear 

•ky.) 
(10=- sky  en- 
tirely over* 

c«i»t.) 


s 

a 

(j 

0. 

t- 

0« 

5 

0 

1 

3 

1U 

10 

u 

9 

10 

7 

0 

8 

0 

0 

2 

0 

0 

0 

5 

10 

5 

10 

0 

U 

5 

:i 

iO 

7 

1 

8 

8 

3 

10 

5 

3 

3 

2 

9 

3 

8 

10 

10 

10 

10 

10 

0 

3 

0 

0 

10 

10 

10 

10 

10 

10 

10 

10 

10 

5 

:l 

11 

< 


n 


1»1 


=  ►"" 
ill 


.547 
.617 
.712 
.645 
.557 
.694 
.628 
.727 
.587 
.619 
.712 
.788 
.669 
.767 
.^19 
.703 
.794 
.712 
.719 
.628 
.712 
.800 
.569 
.721 
.721 
.7L5 
.669 
.606 
.675 


.411  ;  .847 
.  446  .  712 
.  483  . 8:0 
.547  .450 
.567  .645 
.543  '  .719 
.  535  ;  .  472 
.381  .6u7 
.777  .386 
.829 
.557 
.807 


.661 


.645 

.661 

.607 

.511 

.636 

.476 

.  533  I  .  762 

.684  '  .756 

.677  I  .597 

.500     .719 


.802  I 


.694 

.449 

.476 

.669 

.777 

.606     .794 

.  703     .  893 

.  089     .  089 


712 
.685 
.556 
.622 

.628 
.833 
767 


.602 
,502 
.676 
.547 
.590 
.  6i^2 
.512 
.572 
.583 
.715 
.638 
.752 
.633 
.646 
.651 
.602 
.696 
.717 
.664 
.616 
.742 
.743 
.606 
.597 
.606 
.736 
.738 
.669 
.7.57 
.267 


SW  . . . 

Calm  . . 

Calm  . . 

E.NK 

8E.... 

S  W  . . . 

SW... 

W.  NW 

W.  NW 

Cnlra.. 

NW... 

Calm  . . 

8.SE.. 

v8.8W 

W.NW 

Calm.. 

Culm.. 

Calm . . 

Calm.. 

N 

Calm .. 

N 

N.  NE  . 
NW... 
Calm  .. 
S  SW  . 
S.SE.. 

W 

Calm . . 
NW... 


W.  SW 

N 

W.NW 

Calm . . 

Calm.. 

E.NE. 

NE  .  .. 

E.NE. 

8E.... 

8.SE-. 

S.SE.. 

Calm . . 

S.SE.. 

SW... 

W.  N  W 

Caloi . 

W.NW 

W.NW 

E.NE. 

Calm.. 

NW... 

N  W . . . 

S.SE.. 

Calm  . . 

S.SE.. 

S.SE 

W.8W. 

W.  SW 

W.NW 

Calm . . 

N.NW 

Calm.. 

SW... 

Calm  . . 

Calm . . 

Calm.. 

E.NE.. 

N.NW. 

N.NB  . 

Calm . . 

SW  ... 

Calm . . 

N.NW. 

N.NW. 

N.  NE  . 

N.  NE  . 

W.  N  W 

W.NW 

SW  . . . 

SW... 

Calm . . 

S.SE.. 

S.SE.. 

W 

W 

W.NW 

W.NW 

Calm.. 

W.NW 

Calm . . 

1.8  3.7 

0   1.7 

0,      0 

2.2  a7 

0.5  0.7 

0.3   1.2 

0.1   2.0 

1.2  3.4 

1.  0;  2. 0 

0  0.5 

3.0  3.1 

0,  0.9 

2.9I  as 

1.2i  4.0 

O.2I  1.5 

0   1.5 

0  0.7 

0,      0 

0'  0.2 

0.9;  0.8 

0  0.5 

0.4    1.6 

0.  5  0.  6 

1.0,  2.2 

0;  2.6 

0.4       0 

0.4,  0.6 

0.8'  1.2 

0  0.3 

1.4   1.4 


2.01  2.0 
0.3 
0.3 
1.3 


0.6 

0 
2.5 

0 
0.5 

0  0.2 


1.7 
1.2 


2.0 
0.3 
3.3 
2.0 
0.7 
0.7 
0.3 
0.0! 
0.6 
0.6 
0.2 
0.7 
0.7 
1.0 
4.7! 
0.2 

a  3 


0.2  0.7, 
0  0.2 

0   1.0 


8. ':7W 
N.  75  W. 
N.  71  E 
N.  55  E 
S.  17  E 
S.  14  E 
8.  20  W. 
N.  71  W. 
N.  74  W. 
N.  69  E. 
N.45W. 
S.21  E. 
8.  22  E 
8.  59  W. 
N.  76  W. 
N.  15  W. 
S.  45  W. 
Calm . . . 
N.  13  W. 
N.  13  E 
8.  45  W. 
N.llW. 
N.17  E. 
N.61  W. 
8.  45  W. 
South  .. 
8.  61  W. 
Went . . . 
N.  71  W. 
N.  71  V/. 


.09 
".'33 


.30 


.06 


.40 


a9 
'.'is 


.834 
.675 
.762 
.703 
.788 
.829 
.816 
.792 
.804 
.538 
.750 
.6a3 
.457 
.682 
..•^78 
.761 
.635 
.682 
.800 
.721 
.761 
.807 
.807 
.543 
.398 
.635 
.438 
.438 
.4.38 
.627 
.702 


.571     .663 


0.4,  .8.  74  W., 5.9  5.7  6.1 


.510  .800 

.522  .607 

,772  .744 

.587  '  .705 

.669  ;  .750 

.762  ;  .820 

.738  '  .816 

.644  !  .581 

.568  .596 

.  623  !  .  635 

.334  .500 


,418 

,525 

,6tO 

,634  , 

.161 

.  543 

.ti75 

.5,'56 

.467 

.665 

.7:12 

.712 

.378 

.293 


.4.18 
.596 
.622 
.529 
.584 
.622 
.794 
.5H8 
.500 
.F96 
.816 
.496 
.371 
.500 


.509  ;  .377 
.  538  .  .253 
.1(6 
.334 


.525 


.392 
.520 


.715 
.601 
.759 
.665 
.736 
.804 
.790 
.673 
.656 
.599 
.528 
.513 
.526 
.6:J8 
.514 
.702 
.6.0 
.717 
.6.'»l 
.563 
.774 
.785 
.672 
.431 
.397 
.507 
.410 
.272 
.380 
.510 
.582 


Calm  . '. 

s.sw . 
s.sw . 

W.  N  W 
Calm. 
Calm  . . 

w.sw. 

N  .. 

W.NW 

W.NW 

W.NW 

W.NW 

N.NE.. 

N  ... 

E.8E 

NE.... 

Calm  . 

Calm  . 

Calm  . 

E.SE . 

S.SW. 

s.sw. 

Calm . . 
NW.. 
NW... 
NW . . 
NW.. 
NW . . 
NW.. 
W.  NW 
SW 


S.SE.. 
SSE..t 
S.SW  .' 
W.  N  W! 

NE... 
W.  NW 

SW . . . ; 

NW...! 
W.NW 
W.  NW| 
W.  N  W 
W.NW: 
N.NE  . 

E ' 

E 

N.NE  .1 
Calm  . .  I 
W.SW. 
NE  ... 
S.SE..i 
S.SW. 

S.sw . 

N.NW.' 
N\V...| 

W I 

NW...< 
NW...I 
NW.-.I 
W.  N  W, 
Cttlm  . . ' 
W.NW, 


s.sw 
s.sw 

W.NW 
Calm  . . 
E.NE  . 
W.NW 
NE  .  .. 
Calm  . . 
W.NW 
AV  .  . . . 
W.NW 
W.NW 
N.NE  . 

E 

E 

N.NW. 
Calm.. 
Culm . . 
NE  .  . 
S.SE . . 

s.sw . 

Calm  . 
NW.. 
NW.. 
W. ... 
NW.. 
NW  . . 
NW.. 
NW . . 
S.SW  . 
NW.. 


0' 
0.2 
2.  2 

o!5' 

0 

0, 

0.2 

0.4' 

a.  6 

0.8. 
1.0 
1.5 
0.2' 
1.4' 
1.0 
4.8 

"I 

0 
0.5 
0.5 
0.8 

0 

o.7i 

1.5 

2.01 
0.9 
0.2 
0.2 
0.2 


0.5 

0.6 
1.2 
0.7 
0.6 
0.7 
0.4 
2.5 
2.9 
2.31 
2.5 
0.9 
0.6 
0.5 
2.0 
2.8 

0 
0.5 
2.7 
1.5 
0.3 
0.6 
1.2 
1.6 
1.7 
2.0 
3.0 
2.1 
2. 

0 
2.3 


a  3:  0.2! 
2.0 
0.9 
0 
0.4 


1.0' 

0.3! 

0.3 

0.9,  0.6 

0. 21  0. 1 

ol  1.0 

2. 41  2. 3 

1.6 

1.7 

1.0, 


1.8 

0.41 

0. 3  u.  3{ 

0.2  0.3 

2. 8  2. 0 


«.5 

0 

0 

1.3 

3.0 

0.9 

0 

1.6 

2.1 

•0.2 

2. 

0.8 
0.6 
0.4 
1.1 
2.4 


2.7 

0.0 

0.3 

1.3 

1.7 

0.7 

0.6 

1.0 

1.3 

1.0 

1.7 

2.0 

1.3 

1.0 

0. 

1.3 


South 
S.  11  W. 
S.  41  W 
S.  75  W. 
N.61  E 
N.  75  W 
N.  71  W. 
N.  19  W. 
N.68W. 
N.  77  W. 
N.  69  W. 
N.  73  W 
N.23  E 
N.67  E 
8.81  E 
N.32  E 
Culm . . 
S.  65  W. 
N.45  E 
8.21  L. 
8.  18  W. 
S.  14  W 
N.29W. 
N.  45  W. 
N.  70  W 
N.  45  W. 
N.  45  AV 
N.  45  W. 
N.69W, 
S.  21  W. 
N.  53  W. 


1.32 


.59 
.'33 


.83 
.26 
.02 


.07 


.80 


.02 
.01 
.(2 
.06 


.667 


.  557  I  .  594 


.633 


•  !. 


0.5 


N.53W.J6.1   6.3 


3.00 


40  W Vol.  ii 
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Reductions  of  the  monthly  meteorological  register  qf  the  survey  of 


TEStPKRATURK— FJLHRK!?HKrr. 

YAPO?- 

Barometer  reduced  to  temperature 
of  32°  Pahr..  expressed  In  United 

Date. 

States  luebvs  and  decimals. 

Wet  bulb,  or 
point  of 

Dry  bulb,  or  tern* 
peratnre  of  tbe 

Elasticity,  in  U.S.  in. 
ches  and  decimals. 

evaporation. 

open  air. 

B 

s 

S 

s 

E 

B 

c 

S 

6 

B 

S 

S 

e 

§ 

1 

B 

6 

6 

i 

IS 

0. 

d. 

Oi 

c 

p. 

(£. 

c 

d 

0. 

%f 

ee 

1 

d 

0. 

d 

.2 

«* 

w 

a 

;s 

t* 

w 

Oi 

t* 

et 

o» 

S 

S3 

^ 

t* 

et 

at 

S 

1866. 

0 

0       0 

0      0 

0 

0 

0 

0 

July   1 

29.510 

29.503 

29.511 

29.508 

56 

65  ,54  5 

60  69 

57  ,62.0 

....50 

.396 

.819 

.39iJ 

.536 

2 

29.438 

29.374 

29.  .335 

29.382 

60 

68   68 

65  72.5 

70  69.2'....;61.5 

.451 

.624 

.6,58;  .578 

3 

29.158 

29.155 

29.157 

70  ,68 

....'73 

71  l72.0,....i6l.5 

.693 

.644    .669 

4 

kiio' 

29.221 

2ii.l98 

29.223 

71 

70   68 

73  174 

71  ,65.51.... 

53 

■."73i 

.679 

.«4   .685 

5 

*28.'992' 

29.078 

29.388" 

29.078 
29.190 

■57" 

66 

68 

....68.0'.... 
71  ,65.5;.... 

60** 

'.*426 

.612 

612 

.644   .535 

6 

68"' 

'60* 

7 

'29.266* 

'29. '159' 
29.315 

'28.'9i3' 

29.159 
29.165 

'6.V 

ik' 

67 

si" 

71 

....,81.0].... 
67  :68.7.... 

66  * 

*.*577 

'.'9i8 
.608 

.918 

.556!  .580 

8 

64" 

"68* 

9 

29.569 

29.574 

29.584 

29. 576 

5,5 

62   58 

58  ;65 

62   61.7.... 

55 

..393 

.516 

.  42.3;  .  444 

10 

29.50)7 

29.518 

29.450 

29.512 

52 

67   56 

56  ;72 

58   62. 0  ....  46 

.3:J5 

.595 

.422!  .451 

11 

29.492 

29.418 

29.420 

29. 443 

52 

70   72 

55  |75 

74   68.0. ...46 

.349 

.666 

.757 

.591 

13 

29.418 

29.333 

29. 378 

68 

77    .... 

72  ,83 

....77.51 

.631,  .860 

.746 

13 

29.270 

29.218 

'29."262" 

29.250 

7:1 

81    72 

77  |88       76   8J.3'....70 

.  757;  .  9&2 

"."731 

.817 

14 

29.312 

29. 249 

29.287 

29.283 

71 

75   79 
80   84 

75   81 

83  79.7. ...66.5 

.  704'  .  787 

.936   .609 

15 

29.309 

29.268 

29.293 

29.290 

74 

78  ,86 

89  184. 3,....  72 

.785   .942 

1.096   .941 

16 

29.363 

29.345 

29.390 

29.363 

73 

72  70 

78   77 

73  '76.0;....  73 

.744    .718 

.693;  .719 

17 

29.283 

29.271 

29.277 

64  '61 

....67 

64  ,65.5. ...163 

556 

.497 

..518 

18 

'29.'32i' 

29.125 

29.241 

29. 229 

'55* 

66  |70 

58   71 

74   67. 7j.... 63.5 

.3.'3   .572 

.679 

.548 

19 

29.297 

29. 243 

29. 203 

29. 248 

60 

70   64 

64  ,74 

70  }69. 3; ....  .57 
72   68.  3  ... .  60 

.465   .679 

.516 

.553 

SO 

29.159 

29.228 

29.2.35 

29. 207 

55  ;  71  i68 

59   74 

.380   .718 

.631 

.576 

21 

29.342 

29.332 

29.469 

29.381 

83     82  |78 

85   86 

83  'S4.7j....;76 

1.101,1.0:18 

.890 

1.030 

22 

29. 33:J 

29.375 

29.3.30 

29.346 

73     72   70 

78  77 

TJ   76.o!....73 

.744   .718 

.  693|  .  718 

23 

29.230 

29.1C2 

29.193 

2*J.  195 

63     73   71 

65  77 

74  .72.0;....  62 

.  549   .  757 

.7181  .675 

24 

29.  .-KS 

29.328 

29.331 

29.:J28 

m     67   62 

63   70 

65  ,66.0i....l60 

.478'  .622 

.  516:  .  505 

25 

29.376 

29.298 

29. 33.3 

29.336 

55  .  72   69 

58   78 

74  .70.  0; ....  60. 5 

.393   .704 

.641 

.579 

26 

29.381 

29.388- 

29.493 

29.421 

64  ;  70    67 

65   73 

70  '69..3,....;50 

.583  .693 

.622 

.633 

27 

29.484 

29.420 

29.392 

29.432 

61     63   70.5 

63  '68 

74    «)8.3|.....57 

.510  .509 

.698 

.572 

28 

29.413 

29. 375 

29.318 

29.369 

64     71    70 

68   79 

75   74.0  ....|67. 5 

.543   .651 

.6<i6 

.620 

29 

29. 290 

29. 270 

29. 264 

2i>.  275 

64     73   73 

69   77 

77  |74..3,....  63 

.  529j  .  757 

.757 

.681 

30 

29.225 

29.230 

29. 230 

29. 228 

65     71  i71 

68   75 

74  172.  3.... '58 
....'67.5, 

.5771  .704 

.718 

.6.16, 

31 

29.311 

29.311 

29.311 

61  ;  64  |.... 

64   71 

.  497;  .  503 

.  556|  .  706 

1 
.349,  .581 

.333, 

Hoani.. 

*29.  342 

^29.303 

:29.3I4  1  29.308 

....L... 

66. 7  41.7  «9- 3  71- 2! 

51 

.650 

.672! 

1 

71     166.3'.... 

.uou^             I 

Aug.  1 

29.386 

29.227 

29.C85 

29.233 

52  !  67 

69.5 

1 
55     73 

.701 

.544 

2 

29.U01» 

28.969 

29.084 

29.021 

68 

72  !69     72.575    |7l     72. 8!.... '50. 5 

.624   .744 

.682 

.683 

3 

29.173 

29.400 

29.287 

57 

.... 167.560     ....70     65.0 

....54.5 

.426, 

.639 

.522 

4 

29.288 

'29.'296" 
29.  :j88 

29.256 
29. 448 

29.280 
29.418 

53 

65    ....56     68    1....62.0 
60   65      ....'66     69     ;6a0 

.363  .577 
438 

-470, 

5 



.:..52 

.'564!  .501! 

6 

'29.487' 

29.  497 

29.  523 

29.502 

"SS"    64  !65 

62    ,69.5^8     66.5'.... 55 

.  4-29   .  523'  .  577  .  51  o; 

7 

29. 342 

29.480 

29.411 

....68  ,65.5 

...72     (^S     70.0;... .158 

Gill  .595;  .613: 

8 

'29.'48i" 

29.445 

29.  4.W 

29. 460 

52  ,  67  160 

.56     71      63     6:}..3,....l51.5 

.3,35   .608 

.478   .4741 

9 

29.148 

29. 255 

29.353 

29.252 

.'»5  !  62  162 

.58     65     65     62.7 55 

.393   .516 

.516   .47.5! 

10 

29.  47l» 

29.456 

29.  4«'^ 

54     64    ..*>. 

r^.568    I....62.3I....1.... 

.385   .543 

464 

11 

29. 479 

'29."438' 

29. 4.'»8 

ti5    ....69 

62 

....i7l     ,66.5'.. ..|6l 

.577 

.682  .621> 

12 

29.291 

2l».  270 

29. 280 

63    ....  08 

65 

70    |67.5,....l63 

.549 

.658'  .604: 

13 

29.140 

29. 240 

29.190 

64    ....65 

67.5 

68     167.  8'....  162.  5 

.556' 

.577 

..5h7 

14 

29.293 

"29.'i4i' 

29.350 

29. 2*.  I 

64  1  68    67.5  60 

71  ' 

70. 5  67. 2'.... '60 

.516|  .644 

.626 

.595 

15 

29.  e-28 

29.  €88 

29.  7.31 

29.  682 

f>7  i  55    52 

60 

59 

55    !58.0....;53 

.  426;  .  380 

.349 

.385t 

16 

29.  709 

29.  65.-) 

29.628 

29.  6GI 

42  ,  59    56 

45 

64 

60    i56.3;....;32 

.228   .433 

.396 

.3521 

17 

29.538 
29.413 

29. 491 


29."3i6 

29.514 

4Q   .   m 

52 
60 

69 

.m  .1         1 

.308,  .529 
.426 



.419' 

18 

29.2t;4  j  57  ;.... 

62 

....'63"J6l.5....*57.5 

.542   .484; 

19 

29.256 

29. 3C4 

29.280  '....!  61 

58 

60     HI      63.0 5().5 

.483 

.  443;  .  4<J:ii 

20 

'29."  332* 



29.203 

29.268 

46    .... 

57 

47" 

....  .59     53. 0, 44 

.297' 

.439  .2681 

21 

29.233 

29. 2.33 

51 

.^3 
46 

...   1          V?  nl 

^343 

. .  1  .  348' 

22 

29.248 

'29.'226" 

"29."266' 

21K  247 

01    —     

44      52  ,49 

.V> 

•  —  i*-^-  " 

52.5  51.2.... 

52" 

.*  262   .  .349 

'.'362  '.:m^ 

2:} 

29. 285 

29. 213 

29. 166 

44    5:j  !.... 

46 

.57 

51.5.... 

.  262, .  350 

!  .  £06, 

24     29.311 

29. 302 

'29.' 325" 

29.311 

43     43    51 

43 

46 

.54" 

47.  7  ... . 

3i."5 

.27?i   .238 

..335  .284; 

25     29.443 

29.356 

29.  312 

29.  370 

46  :  54  i«.3 

49 

59 

.5i> 

54. 7  ... . 

44.5 

.271    .351 

.36:1   .32/-. 

26- ;  29. 209 

29. 164 

29. 187 

51'  ...61 

5.3 

....i(>4 

58.5.... 

49 

.348 

.497   .423j 

27 

'29.' 092 

20. 218 

29.155 

....!  65  !64 

67   \m 

6().5;....  52 

I  .591 

.569   .e*«i; 

28 

'29.' 254" 

29.291 

29.316 

29.287 

54      :,[)  l.'^5 

57"  ■ 

62   m 

59.0 58 

.  378,  .  460 

..393   .4M 

29 

29. 363 

29. 323 

29.306 

29.:i3l 

50     58 

41 

57 

62.  5  44.  5  54.  7....  i43 

.268   .423 

.211 

.301 

.30 

*29.'24i' 
29. 343 

'29.*2S3" 

29. 206 

29. 206 
29. 247 

*64*  '64" 

65 
.... 

67 

67.0.... 

sr.j;.... 

54 

.591 

.591 

31 

67.'5 



67.5 

'."549  '."549 

.549 

Means.. 

29.339 

29.334 

29.320 

""l"" 

....!56.4 

65.lJ63.4]61.7.... 

.390j  .497  .509 

.46.3J 

*Mean  of  27  observations. 


tMeon  of  30  observations. 


{  Menn  of  27  (lL^c^vaUons. 
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fke  nartkerm  and  nortkwetUm  lakes  at  Tawas  City,  Michigan, 


VAPOR. 

Doa 

vriND. 

Amount    of 
(0=relear 

!l 

aPi 
< 

|l 

Humidity. 
Saturation  =  1, 

Direction. 
From  whence. 

Velocity,  In 
miles,  per 
hour. 

:t  1 

iky.) 

(10=ikyen. 

tirely  over- 
cart. 

S 

s 

d 

C4 

a 

1 

a 

1 
S 

a 

d 

a 

a 

B 
d 

ii 
s 

»5 

9 

1 

B 
of 

a  :  a 

d  ,   d 

IP 

< 

.785 

.564 
.783 

.854 
.810 

.843 

.898 
.850 

.724 

.804 

.858 

.854 

.895 

.836 

.868 

i  .829 

1  .800 

1  .794 

1  .859 

'  .846 

.786 

.795 

.793 

.801 

.837 

.793 

.765 

.807 

.847 

w 

sw... 

8w!!.* 

sw!.*." 

w!.*!." 
N 

SB.... 
SE.... 
sw ... 

w 

8 

8 

sw... 
w"i!;! 

8 

w 

s 

8 

8 

8 

SW... 
8 

SW !!! 

8 

SW... 
8W  . . . 
S 

w!!!!! 

3 

8 

is' 
'3' 

8 
5 
2 
12 
12 

'35" 
16 
10 

2 
10 
18 
27 

8 
20 

8 

2 

2 

4 

2 
U 

2 

8 
15 

4 
15 

4 

4 

2 

8 
16 

3 
13 
2 
2 

"'2 

'23" 
2 
2 
2 

"4 

2 
2 
3 
2 
2 
3 
2 
3 
.3 
2 
2 
3 
3 

4.C 

0 
8.  low. 

3 

10 

'4* 

5     10 
9     10 
10     10 
3       4 

.731 

ao  8.37W. 
1.3  8.21  W. 
8. 7  8. 41  W. 
4.0  South  .. 
1.7  8.65W. 
11.7'  S.  45W. 

.909 

;  .895  i 

9 

**9 
5 
0 

.8S-2 

1 

.868 
.802 
.836 
.758 

.850 

.841* 

.748 
I  .876 

8 

**5* 
3 
S 
3 
0 
1 
2 

10 
6 

"6* 
5 

8 
10 

6 
10 

6 

0 

0 

1 

0 

7 

0 

.     8 

.843 
.816 

NB... 
NE.... 
SE.... 

8 

w 

NW... 
NW... 
SW... 
SW... 

10 
;    2 
2 
2 
2 
6 
4 
8 
2 

10.3  N.29W. 

4.  0  N.  28  E  . 

0.7  8.  45E. 

4.3  South.. 

6.7  S.85W. 
12.3  Wert... 

4.7  South  .. 

9.3  8.33W. 

4.3  S.84W. 

1    0 
0 

.30 

.747 

4  1    0 
1       0 

.805 

.768     .903 

.787  ! 

.804 

4 

T 

.817 

.727 
.744 
.7.58 
.774 
.841 
.754 
.810 

.815 
.830 
.803 
.854 
.833 
.810 
.704 

w 

8 

SW  ... 

W 

NE  ... 

E 

8 

SE.... 

8 

W 

SW... 

E 

S 

E 

E 

E 

E 

N 

E.  ... 

w 

8 

SW... 

W 

w 

8 

.813 

5       3 
10       0 
10     10 
10  1  10 

4  4 
3  1    5 

5  '    0 

10 ;  5 

10  '  10 
8       3 

71    3 
2  I    3 

I       3 

6  10 
1       3 

7  8 
10  !     8 

.819 

.776 

0. 7!  N.  IC  W. 

.816 

w 

w 

w 

sw ... 
w 

sw... 

N 

w 

w 

8W... 
NW... 

W 

N 

2 
2 
2 
3 
8 
2 
2 
2 
6 
2 
2 
2 
2 
2 

0.7 
2.3 
1.0 
5.7 
4.3 
4.0 
4.3 
2.0 
3  0 

Wost . . . 
8.25W. 
S.63W. 
S.7W.. 
S.83W. 
8.45W. 
N.87E. 
8. 15W. 
N.62E. 
8.  74  E  . 
N.  40  E . 



.780 

.761 

.  856  I  .  804 
.  836  1  .  789 
.  774  ;  .  854 
.817  !  .856 
.  848  1  .  836 
.  734  i  .  764 
.  854  -  .  848 
.  743  1  .  833 
.  657  '  .  768 
.817  1  .817 
.812  j  .856 
.663  1 

.915 

776 

.801  !avv  ... 

t)90 

.854 
.838 
.771 
.882 

sw... 

8W  ... 
SE.... 

xw... 

831 

.816 

.944 

.886 

.821     E 

.739     X 

.794  1  W 

2  1  1.7 

.793 

2 

4 
3 

1.3 

.747 

1.3i  West... 

.843 

.804 
.748 

w 

N 

4.0 
5.7 

N.  low. 
N.83B. 

.833 

0  1     7 

1 

.618 

.785  i  .827 

.814 

1.... 

2.1 

8.51  W. 

8.45W. 

S.45W. 

N.45W. 

S.50W 

N.45W. 

N.45W- 

8. 17W. 

8.67W. 

N.45W 

N.17W. 

S.  45  B  . 

South  .. 

N.45W. 

8.41  W. 

N..36E  . 

S.81W. 

8.  9W.. 

N.84W. 

N.19W. 

S.37W. 

We«t...i 

N.54W. 

N.45W. 

Went... 

8.71  W. 

S.45W. 

S.8W.. 

N.41W. 

S.  11  W. 

4. 3  '6.  1  '4. 9    1      -  M 

1       , 

.805 

j 
.716  i  .923 

.815 
.847 
.847 
.826 
.740 
.780 
837 

NW... 
SW  ... 
NW... 

8E.... 
SW... 

SW  ... 
8W  - . . 
NW... 

8 

NW... 
NW... 
w 

4 
2 
15 
2 

'2' 

4 
9 

"2' 
12 
15 
2 
2 
12 
0 

^  • 
15 
4 

15 

"'5' 

3 
3 
3 

4 
2 
0 

1.0 
4.7 
6.0 
1.3 
4.7 
6  3 

10       7  1  10 
5       8     10 
10  ' 5 

.783 

.822 

.858 

.843 
.1.85 
.725 
.801 
.802 
.8;}6 
.793 

.850 

.899 
.872 


.790 
.843 
.869 
.831 
.836 
...     . 
.81)9  ' 
.898 
.843 

.06 

.809 

W 

NW."'.! 

NW... 
NW... 
NW... 

SE.... 

S 

NW... 
E.  ... 

3  1  iO  1  10 

...  !    0  '    0 

.772 

0       3  '    Q 

....      6       3 

6      1  1    n 

2  {  0.7 
2  1  1.7 

.747 

.793  ,W 

.829   mv... 

.818  '  NW-  _ 

w 

NW... 

2 
6 
0 

5 
20 

5 
12 
28 

2 

2 
12 

"4' 

9  1 
2 
8 
0 

5 
2 

.816 
.842 

2 

*"6' 
6 
12 
12 
8 
12 

6.7 
0.7 

:j.6 
8.7 
5.7 
10.3 
12.7 

4  n 

5  1    6 
1       1? 

5 

.94 
.06 

.643 

.871 

SE 

SE.... 

8 

NW... 
SW  ...1 

N 

W 

Nw!!! 

w 

s 

5 
10 
10 

1     ft 

.10 

.890 
.841 

.894 
.842 
.793 

a 

NW... 

....      6 

..      1    10 

.30 
.27 

.704 

w 

S 

NE.... 
8E.... 
8 

8     io  1    8  1 
10      10  I     0 
0        0  1     0  1 

.822 
.762 

.761  '  .805 
.  727       7fi5i 

.796  !  NE.... 
.751  ;.W 

.770  1  W 

.26 

.794 

.747 
*.'783" 

1 

.942  ' 

.825 ; 

.878 

....|4.3 

2     4.7 

1  1     8 

.822 

.822 

w 

10 

16* 

4 
4 
4 
1 
3 
5 

io* 

1 

10* 

■923' 
.864 

.804 
.900 
.864 
.804 
.797 
.836 
.764 
.848 
.892 
.819 
.682 
.893 
.817 

NW.!! 

w 

N 

2 
6| 

2.0 
1.3 
3.0 
4  0 

...|     8 

.05 
.05 
.54 

.843 

.805 
.752 
.767 
.7j3 

."893* 

.828 

.763 

.'802" 

.809 
.8:0 
.891 
.816 

w 

NW... 

w 

w 

sw... 

w!;!!! 
w 

NW . . . 
NW... 

NW... 

8       2 

6  :   1 

.843 

15 
5 

8 

is' 
2 
5 

....{7.7 
12  1  6.  3 
6  i  5.7 
2      1.3 
2     5.3 
2     1.0 
2     1.0 

9 

8 

1 

1.000 

W 

SW... 

s!!!!!! 

NE... 
S.SE.. 

w 

w 

sw... 
w. 

f^  1 

.781 
.864 

10  '  10 

10  1  10 

9  1    7 

.06 

.812 

NW... 

N 

SW 

2 
2 

.577 

.748     -720  1 

.893 

12     4. 0 
9  n 

8.  45W. 

5 

817 

.817 

np. 

NE.... 

6 

2  i 

.»<  fio  R  . 

W)  1 

10 

...J 

.815 

.784 

.843 

.820  ' 

1 

.......    1.9  N.89W.|5.6  j6.7 

s.r 

1  2.75 
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REPORT    OF   THE   SECRETARY    OP   WAR 
Reductions  of  (he  monthly  meteorological  register  of  the  survey  of 


' 

TEMPERATURE— FAHRENHEIT. 

▼APOR. 

Barometer  reduced  to  temoeraturo  i 

of  32= 

Fahr..  expn-Huedin  United  i 

States  IncheH  and  decimal*.          I  Wet  bulb,  br 

Dry  bulb,  or 

torn- 

Elasticity,  In  U.  S. 

Date. 

^ 

point  of 

peratnre  of  the 

inches  and  dccl- 

* 

evaporation. 

open  air. 

6 

B 

j 

mala. 

S 

1 

a* 

1     ' 

s 

a 

B 

B 
d 

i 

S 

B  ■    H 

d      z. 

i 

t*     ■« 

©1 

A 

S           r* 

©» 

o 

t* 

« 

a> 

S 

s 

r» 

01       ^. 

s 

1866. 

1    ^ 

0 

o 

0 

0 

c 

0 

0 

0 

Sept.      1 

29.198 

29.065 

29. 131     66 

. ... 

68 

67 

.... 

70 

68.5 

.57 

.626 

i;:>B 

.642 

2 

29.070 

29.085 

29.078  1  65 

65 

67 

68 

67.5 

62 

.591 

...    ..(:7!.484| 

3 

29.:{80 

29.294 

29.414 

29.363  !  56 

64     59 

58.5 

69 

62 

63.2 

50 

.4I6.52i>.4<;0 

.468 

4 

29.304 

29.178 

29.241  1  56 

....    62 

58.5 

66 

62. 3 

55.5 

.416 

...    ..V2 

.459 

5 

29.270 

29.257 

29.258 

29. 262     54 

59  '  59   57 

65.563 

61.8 

50 

.378 

.4l;i.4l7 

.413 

6 

29.291 

29. 3-^8 

29.440 

29. 35.1 

5.3 

59  ;  55 

.■55 

62    :57 

58.0 

52 

.376 

46n.  1  7 

.414 

7 

29.650 

29. 612 

29.6:11 

.50 

52  '.... 

53 

55     .... 

54.0 

» 

.321 

.34-    .    . 

.225 

8 

29.446 

29.3t« 

29.  408 

29.414 

51 

61 

63 

55 

65     66 

62.0 

52. 5 

.321 

.4g:;.:.;i6.447 
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the  northern  and  northwestern  lakes  at  Tawas  City,  Michigan. 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


Date. 


TEMPERATURE— FAHRENHEIT. 


Barometer  redaced  to  temperature  i       

of  32°  Fahr.,  expressed  In  United   " " 
States  inches  and  decimaU.  i  Wetbnib.  or 

'      point  of 
eraporation. 


^ 


Dry  bnlb,  or  tem- 
peratare  of  the 
open  air. 


Elasticity,  in  U.S. 
inches  and  deci- 
mals. I 
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the  northern  and  northurestem  lakes  at  Tawai  Cifi/f  Michigan, 
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02  1  62.  7 

75 

44 

.334 

.331.340.335 

18 

29.477 

29. 404 

29.303 

29.395 

60 

64 

6:1 

64 

75 

68  i  69. 0 

76 

51 

. 465!. 449 .  .509. 518' 

19 

29.296 

29.262 

29.318 

29.290 

58 

60 

64 

62 

69 

56 

62.3 

72 

55 

.429L.398.39l.406 

20 

29.401 

29.312 

29.303 

29.339 

51 

58 

55 

52 

72 

58 

60.7 

74 

45 

.361!.  296!.  39.1.  :i50 

21 

29.311 

29.277 

29. 1,95 

29.261 

5.^ 

56 

55 

55 

67 

60 

60.7 

71 

49 

.  376!.  303 .  367 .  349* 

22 

29.305 

29.  .334 

29.  :J38 

29.  326 

48 

52 

47 

52 

62 

50 

54.7 

72 ' 

50 

.282 

.256'.2t^3.274' 

23 

29.314 

29.286 

29.305 

,29.302 

45 

49 

47 

48 

57 

49 

51.3 

69 

45 

.260 

.242.297.366 

24 

29.402 

29.395 

29.381 

29.393 

48 

52 

4B 

50 

6L 

54 

5.5.0 

62 

47 

.  309 

.2<>9;.256.278 

25 

29.491 

29.454 

29.391 

29.445 

45 

54 

48 

48 

63 

54 

55.0 

•65 

41 

.260 

.298.256.271 

26 

29.376 

29.339 

29.296 

29.337 

52 

60 

50 

59 

70 

62 

63.7 

72 

49 

.296 

.  3851. 202 .  294^ 

27 

29.292 

29.288 

29. 272 

29.284 

55 

61 

60 

60 

72 

65 

6.5.7 

76 

55 

.367 

.390 

,451.369 

28 

29.308 

29.293 

29.  3'j6 

29.302 

58 

66 

60 

60 

74 

63 

65.7 

79 

49 

.456 

.532 

.  478L  489* 

29 

2i).405 

29.396 

29.361 

29.387 

55 

60 

59 

58 

69 

64 

63.7 

69 

56, 

.393 

.398 

.433.408 

30 

29. 343 

29.310 

29.250 

29.301 

59 

64 

62 

61 

69 

65  ;  65.0 

67 

60 

.4rj 

.5-29 

.516.506* 

31 

29.298 

29.218 

29.213 

29.243 

63 

66 

64 

65 

72 

as  \  68.3 

75 

62 

.549 

.559 

.  543;.  550; 

Heans.... 

29.405 

29.390 

29.365 

29.386 

.... 

1 

59.6 

70.5 

62.0  64.0 

.416 

.410 

.427.4181 

i 

1       : 

Digitized  by  VjOOQIC 


REPORT   OP  THE   SECRETARY   OF    WAR 


633 


the  northern  and  northwestern  lakes  at  Detroit,  Michigan, 


VAPOR. 

WUVD. 

Amount    of 

cloudlneBit. 

(0r=  clear 

•ky.) 

(10= sky  en. 

tlrely  over- 

caiit.) 

P 
|1 

< 

11 

Humidity. 
Saturation  =  l,O0a 

Direction. 
From  whence. 

Velocity,  in 
miloB,  per 
hoar. 

It 

n 

^ 
1 

§00 

1 

a 

•    I* 

B 

09 

a 

Q. 
04 

a 

a 

d 

CI 

d 

a 

6 

d 

a 

d 

jii 

.831 

.545 
.531 
.472 
.603 
.569 
.535 
.636 
.720 
.532 
^582 
.537 
.535 
.472 
.448 
.472 
.477 
.774 
.793 
.751 
.704 
.648 
.627 
.563 
.512 
.548 
.585 
.032 
.751 
.585 
.608 
.456 

.410 
.663 
.723 
.658 
.724 
.716 
.899 
.527 
.713 
.786 
.704 
.812 
.741 
.738 
.704 
.741 
.854 
.780 
.830 
.740 
.793 
.758 
.740 
.712 
.653 
.720 
.852 
.796 
.631 
.625 
.708 

.605 
.643 
.630 
.697 
.621 
.661 
.795 
.715 
.(589 
.731 
.691 
.715 
.660 
.639 
.623 
.641 
.789 
.841 
.807 
.743 
.779 
.744 
.682 
.706 
.668 

.7:i2 

.779 
.785 
.703 
.659 
.598 

SE.... 
SW... 
SW... 

W 

SW... 
SW.  .. 
SW.  .. 

w 

NE.... 
NE.... 
S     .... 

W 

W 

W 

SW.  .. 
SW... 
SW.  .. 
SW... 
N.  NE. 
B.  NE  . 
SW.  .. 

s 

XE.... 
N.NE. 
N.  NW. 
N.  NW. 
S.SE.. 
NE.  .. 
NW... 

N 

N 

SW... 

S.SW. 

w 

w 

SW... 
SW... 
SW... 

E 

E 

B.  NE. 
S.SW. 
SW... 

w 

w 

SW.  .. 
W.SW. 
SW.  .. 
N.NW. 
E.  NE. 
E.  NE  . 
N.... 
SW.  .. 
E.NE. 
SW.  .. 

E 

NE.... 

E 

NW... 
N.  NE  . 
N.  NE  . 
SW... 

SB.... 
S.  SW . 

S 

w 

SW.  .. 
SW... 
SW.  .. 
NE.... 
NE.... 

S 

S.SW. 

»w. .. 

W 

SW.  .. 
SW .  . . 
W.SW. 
SW... 

N 

E.SB.. 
SB.... 
NW... 
W.NW. 
NE.... 

S 

NE.... 
SE.... 
SW  ... 
NW... 

E 

N.NW. 
S.SE.. 

1.5 
5.7 
7.0 
5.0 
4.5 
3.8 
5.7 
1.8 
2.0 
4.5 
3.0 
2.0 
3.0 
2.6 
3.0 

7.0 
10.0 
8.5 
5.0 
5.0 
9.3 
4.4 
6.5 
7.0 
5.2 

a  8 

4.5 
5.0 
a  8 

fi  7 

10.5 
4.3 
7.0 
2.5 
1.8 
6.8 
8.5 

a5 

1.5 
0.5 
2.5 
1.0 
1.5 
1.0 
2  0 
2.8 
1.3 

as 
a3 
ao 
1.0 
ao 
9  7 

4.7 
6.7 

6.0 
4.2 

a  7 
6.3 
6.3 
2.7 
a  3 
ao 
ao 
2.3 

'H 

4.0 
a3 
ao 
2.0 
ao 
1.3 
2.7 
a  7 
1.7 
2.7 
2.0 
1.3 

1.3 
1.7 
5.0 
2.3 

0 
8.  I5E. 
S.  28  W. 
8.  49  W. 
WeHt . . . 
S.  45  W. 
S.  45  W. 
8.  45  W. 
N.  73  E  - 
N.  76  E  . 
N.60E. 
S.  15  W. 
S.  56  W. 
West... 
S.  84  W. 
8.  45  W. 
8.  65W. 
S.  45  W. 
N.41E. 
N.41E. 
N.  85  E  . 
N.  45  W. 
S.  54  W. 
N.  69  E  . 
S.25W. 
N.43E. 
N.  86  E 
S.  52  E  . 
N.  40  W. 
N.  24  B  . 
N.   2B. 
S.    9E. 

8 
8 
9 

10 
6 
4 
9 

10 
8 
0 
2 
0 
0 
6 
0 
3 
0 

10 
7 
6 
8 
4 
4 
0 
4 
3 
4 
3 
8 

I 

9 
8 

10 
7 
8 
2 
8 
9 
3 
2 
3 
0 
7 
5 
4 
6 
9 

10 
8 
8 
8 
4 
4 
5 
5 
2 
8 
7 
6 
7 
7 

10 
8 

10 
8 
6 
4 

10 
9 
4 
3 
5 
3 
7 
4 
5 
7 
8 
8 
6 

10 
9 
6 
6 
7 
4 
8 
4 
4 
8 
7 
8 

.73.i 
.695 

.04 

.831 
.570 

.60 

.731 

.899 
.822 

.52 
.92 

.825 

.83;? 

.799 

.768 

.731 

.693 

.704 

2.  Oi  6. 8 
3.3  6.8 

5.0  6.5 
3. 8!  2. 5 
2.8!  5.0 
2. 3  3.  7 

2.01  5.5 
2.3   6.  2 

.738 

.950 
.833 
.786 

.34 
.10 

.895 
.818 

.02 

.  743 

.893 

1.0  3.5I  2.8 

.804 

6.  01  a  4 
0. 5i  4. 5 
2.01  4.0 
0.7|  3.0 
2.5  a  3 
5.0,  6.5 

4. 3!  a  3 

2.0 
4.5 
1.5 

L3 
2.5 
5w3 

9.0 

.891 

.854 

.807 

.890 

.743 

.6:J1 

.40 

.794 

.587 

.725 

.702 

....|.... 

.... 

1.1 

S.  46  W. 

5.1 

6.1 

6.6 

2.94 

.848 

.448 
.457 
.511 
.525 
.322 
.412 
.607 
.793 
.518 
.700 
.796 
.758 
.644 
.613 
.659 
.441 
.:«)5 
.518 
.584 
.378 
.459 
.461 
.521 
.  502 
.519 
.525 
.497 
.634 
.564 
.747 
.712 

.595 
.612 
.735 
.698 
.769 
.723 
.780 
.896 
.780 
.740 
.891 
.850 
.895 
.841 
.786 
.765 
.612 
.743 
.872 
.816 
.703 
.786 
.853 
.613 
.613 
.364 
.731 
.831 
.72r 
.836 
.793 

.630 
.574 
.603 
.681 
.600 
.592 
.721 
.840 
.706 
.721 
.  843 
.851 
.329 
.780 
.758 
.644 
.623 
.680 
.739 
.  7ii8 
.679 
.658 
.717 
.657 
.636 
.494 
.645 
.782 
.702 
.822 
.798 

SW  ... 
NW... 
W.SW. 

N 

NW... 
NW... 
SW... 
E.8E.. 
N.NW. 

N 

SE.-.. 
S.SE.. 
SW... 
N 

S::::; 

W.NW. 
SW  ... 

N 

N 

W.NW. 
NW... 
NW... 
NW... 

W 

SW.  .. 
SW... 

8 

N 

SW... 
E 

w 

NW... 
SW... 

N 

NW... 
W 

SW  ,-.. 

SE.... 
NW... 

B 

W.SW. 

S 

W.NW. 
SW  ... 
N.    ... 
E.  NE. 
SW.  .. 

W 

N 

W.SW. 
W.NW. 
NW... 
NW... 
NW... 
NW... 

•w... 

S.SW. 
E.  NE  . 
E.  NE  . 
SW .  . . 
E.SE.. 

W 

NW... 
NW... 

N 

NW... 

W 

SW  ... 
NE.... 

W 

E.SE.. 
SW  ... 
S.SW. 
NW... 

N 

N 

SE.... 

S 

W.NW. 

N 

S.  SW 
N.NW. 
NW... 
NW... 
NW... 
NW... 
SW.  .. 
W.NW. 

W 

E 

NE.  .. 
E.NE. 

6.8  8.0 

7.7  9.0 
3.5|  4.0 
8.011.0 

11.5  8.5 
7.2'  8.7 
1.8:  a  0 
5.8!ll.O 
9.7.10.0 

4.8  6.5 
2.3;  2.5 

11.  .^i  ao 

2.7  a 3 
7. 0;  4. 0 
7. 3,  &  7 
0. 0   6.  0 
J.O  4.5 
2. 0  2. 8 
8. 0|l0. 0 
1.0  5.0 
4.0i  5.5 

11.0  .3.5 
7.5  5.3 
4.  0'  6.  6 
2.4;  8.5 
5. 3   5.  0 

5.8  0.7 

1.5  a  5 

5.0   5.0 
2.8   4.0 
4. 5|  5.  0 

2.0 
1.5 

4.8 
2.0 
1.0 
0.7 
0.3 
4.8 
2.3 
2.0 
2.0 
4.0 
2.0 

ao 

4.8 
5.5 
1.5 
0.3 
2.8 
12.0 
2.0 
a  8 
1.0 
2.0 
1.2 
2.5 
0.3 
0.5 
1.5 
1.5 
4.7 

5.0 
6.0 

ao 

7.0 
7.0 
5.0 
2.7 
6.0 
7.0 
4.0 
1.3 
7.7 
2.0 
2.7 
6.9 
a  3 

2.0 
1.7 
6.9 
5.0 
a  7 
16.7 
20.7 
9.0 

To 

8.  19  W. 
N.45W. 
8.  85W. 
North  .. 
N.  45  W. 
N.  70  W. 
S.  45  W. 
S.  69  B  . 
N.41W. 
N.  78  E  . 
S.  32W. 
S.    7  B  . 
N.  8:j  W. 
N.  21  W. 
North  .. 
N.  65  B  . 
S.  42  W. 
S.  75  W. 
North  .. 
8.  39  W. 
N.  60  W. 
N.  45  W. 
N.  45  W. 
N.  45  W. 
N.56W. 
.^.  4.-.  \v 

10 
7 
3 
8 
2 
3 
8 
10 
10 
8 
9 
10 
10 
9 
10 
0 
0 
5 
8 
4 
6 
3 
3 
9 
2 
6 
6 
4 
9 
10 
10 

r 

6 
10 
6 
5 
6 
9 
10 
6 
9 
10 
10 
9 
4 
9 
3 
3 
9 
5 
4 
4 
9 
7 
5 
8 
7 
8 
5 
4 

10 
10 

0 
4 

10 
4 
5 
7 
10 
10 
4 
9 
10 
10 
10 
7 
5 
3 
4 

10 
9 
10 
10 
5 
7 
8 
3 
10 
9 
10 
10 
10 
10 

.653 

.564 

.819 
.708 



.66 

.641 

.776 

.831 

.819 
.723 

.60 

.841 

.944 
.948 
.886 

.52 
.07 

.828 
.7-27 

.20 

.861 

.780 

.772 

.93) 

.869 
.727 

.24 

.777 

.85i'> 

.777 

.592 

.708 

4. 0.  S.  :i3  W. 
1.  0  8.  79  B  . 
3. 0  N.  43  E  . 
1.  7  S.  45  W. 
4. 3  S.  89  E  . 

.280 

.816 
.882 
.890 

:.:::: 

.04 
.04 
.14 

.796 

.555 

.750 

.700 

....I---. 

2. 5I  N.  51  W. 

&5 

6.9 

7.5 

2.51 
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TEMPERATURE— 

-FAHRENHEIT. 

VAPOR. 

Barometer  reduced  to  temperature 

of  32(^Fabr.,  expressed  in  United 

_  ^ 

Date. 

States  Inches  and  decimalv. 

Wetbnlb.or 

Dry  bnlb,  or  tem- 

Elasticity, in  U.  8. 

point  of 

perature   of  the 

inches  and  deci- 

evaporation. 

open  air. 

m 

a 

a 

s 

a 

mal 

a 

E       1       S 

1 

a 

i 

a 

a 

a 

a 

§ 

0 
a 

a    a 

^       g 

d 

d      1       ft 

cf 

6» 

a 

d 

0, 

d 

a 

CO 

a 

ed      d 

d    s  . 

e- 

©»        1       ca 

^ 

t* 

« 

3> 

t^ 

CI 

o> 

S 

S 

s 

»^      « 

c.s 

1866. 

0 

0 

0 

o 

o 

0 

o 

o 

1 

Sept.      1 

29.170 

29. 119 

29.136 

29.142 

67 

70 

66 

69 

83 

69 

rj.7 

82 

6*i 

.  (■;;:> .  :,:>- .  :m .  5'.«7, 

2 

29.169 

29.260 

29.366 

29.265 

68 

62 

61 

71 

79 

66 

72.0 

79 

6', 

.1:41  ,:i-J'.*.47ij'.481| 

3 

29.450 

29.  427 

29.446 

29.441 

60 

62 

56 

63 

71 

60 

64.7 

72 

^ 

.  -17- .  4:{(i .  ;i-.>6 . 4:J7 

4 

29.425 

29. 243 

29.207 

29.392 

59 

a5 

66 

61 

70 

68 

66.3 

73 

52 

.47;J.5.>t>;.(Jl2J.&45! 

5 

29.365 

29.  399 

29.498 

29.421 

57 

57 

54 

61 

69 

60 

63.3 

70 

58 

.412.306'  ;i.3:^l.352| 

.32r.369'  35«V.382» 

6 

29.511 

29.461 

29.440 

29.471 

51 

62 

56 

55 

76 

63 

64.7 

76 

47 

7 

29.366 

29.364 

29.220 

29.283 

55 

55 

55 

57 

59 

57 

57.7 

66 

55 

.  407 .  380 .  41V7I.  rtaei 

8 

29.38'-i 

29.418 

29.519 

29.440 

53 

56 

52 

56 

66 

55 

59.0 

70 

54 

.363.316.  3491.343; 

9 

29.699 

29.  662  1  29. 615 

29.659 

47 

59 

52 

49 

65 

55 

56.3 

68 

45 

. 297 .  420 .  349. 35^^ 

10 

29.602 

29. 484  ;  29. 331 

29. 472 

54 

61 

59 

58 

68 

61 

62.3 

71 

4t; 

.3r..>.44:jL47:t;.427t 

11 

29.127 

29.  013 

29.001 

29.047 

63 

68 

58 

65 

70 

63 

66.0 

71 

6(1 

.549.  658|.  41fi..'>41 

12 

29.090 

29.062 

29. 180 

29.111 

59 

59 

51 

62 

72 

57 

63.7 

71 

56 

.400.340.295,363 

13 

29.376 

29.  408 

29.389 

29.391 

49 

55 

50 

53 

62 

54 

56.3 

65 

49 

.  2:^.5'.  340;. 308. 3 14 

14 

29.343 

29.328 

29.5.38 

29.403 

50 

52 

41 

52 

63 

46 

53.7 

65 

45 

.:i34.  243.  192.256 

15 

29.756 

29. 729 

29.655 

29.  713 

38 

45 

45 

40 

53 

49 

47.3 

55 

34 

.21KJI. 194.247.215 

16 

29.539 

29.446 

29.272 

29.419 

52 

55 

65 

54 

57 

66 

59.0 

66 

48 

.  362'.  407 .  6:<4  .  458 

17 

29.445 

29. 443 

29.405 

29.  431 

50 

53 

49 

52 

57 

51 

53.3 

69 

48 

.314'.  350.  321 !. 335 

18 

29. 379 

29.337 

aj.sM 

29.340 

45 

46 

47 

48 

49 

49 

48.7 

54 

4.'> 

.  2fiO .  271 .  297;.  276 

19 

29.343 

29.415 

29. 437 

29.398 

46 

49 

45 

48 

54 

48 

50.0 

54 

4t; 

.  284  .  2821. 260i.  275 

20 

29.35J) 

29.204 

29.182 

29.348 

47 

45 

47 

49 

48 

48 

48.3 

50 

4.". 

.  297 .  260 

.310^.2891 

21 

29.442 

29.500 

29.52-2 

29.48H 

41 

46 

44 

44 

50 

46 

46.7 

52 

44 

.  218 .  258 

.262.2461 
.261^221 

22 

29. 614 

29.598 

29.555 

29.589 

37 

46 

45 

38 

53 

48 

46.3 

55 

34 

.207.219 

23 

29.542 

29.  .-W? 

29.463 

29.504 

45 

47 

52 

•48 

61 

54 

54.3 

61 

45 

.  260'.  125 

'473!;42? 

24 

29.416 

29.401 

29.419 

29.412 

54 

58 

59 

58 

61 

61 

60.0 

59 

50 

.  365'.  443 

25 

29.469 

'29.422 

29. 498 

29.  463 

54 

51 

45 

55 

54 

46 

51.7 

61 

44 

.404!.  3351.  286;.  3431 

26 

29.626 

29.596 

29. 515 

29.589 

43 

52 

48 

44 

62 

51 

52.3 

65 

40 

.  264  .  256'.  296L  273 

27 

29.636 

29.  619 

29. 597 

29.617 

47 

60 

52 

50 

69 

54 

57.7 

71 

44 

.  283;.  398 

.  362 .  34« 

28 

29.695 

29.628 

29.609 

29.644 

45 

61 

51 

46 

71 

53 

56.7 

73 

42 

.  2i?6!.  403 

.348.346! 

29 

29.665 

29.  625 

29.600 

29.  6:W 

49 

58 

52 

59 

67 

53 

56.7 

68 

43 

.  3:1,5 .  363 

.375.3581 

30 

29.  619 

29.587 

29.576 

29.594 

49 

61 

54 

50 

67 

57 

58.0 

68 

45 

.  -m.  457j.  378j.  390] 

Mmoi.... 

29.454 

29.420 

29.417 

29.430 

.... 

53.5 

63.5 

55.6 

57.5 

.  358 .  357 

.367 

.361 

Oct.        1 

29.614* 

29.544 

29. 459 

29.  539 

46 

62 

57 

47 

63 

58 

47.7 

69 

43 

.  297 .  476 

.452 

.40S 

2 

29.420 

29.  327 

29. 388 

29.  378 

52 

64 

52 

54 

76 

57 

62.3 

77 

51 

.  362 . 436 

322 

.373 

3 

29. 534 

29.487 

29.  492 

29.504 

41 

48 

42 

44 

54 

44 

47.3 

60 

4U 

.  2l8i.  2.56 

.24lL23(^ 

4 

29. 6(>4 

29.  700 

29. 778 

29. 714 

43 

47 

38 

45 

53 

40 

46.0 

53 

39 

.25l'.244|.203i.233| 

5 

29.890 

29.f53 

29.850 

29.864 

43 

44 

41 

46 

.54 

45 

48.3 

56 

34 

.  238  .  1571.  205'.  20a 

6 

29.815 

29.  744 

29.681 

29.  747 

36 

55 

49 

37 

63 

52 

.50.7 

66 

32 

.  199  .  327'.  3  8.  278 

7 

29.704 

29.641 

29.564 

29.636 

50 

63 

57 

56 

74 

60 

63  3 

75 

47 

.282.  429. 426.3791 

8 

29.544 

29.  46:1 

29.368 

29.458 

55 

6L 

58 

56 

74 

61 

63.7 

74 

52 

.420.  3l>3.443 

.412i 

9 

29.366 

29. 328 

29. 244 

29.313 

50 

58 

54 

56 

65 

56 

59.0 

64 

55 

.282.389.391 

.354; 

10 

29. 284 

29. 365 

29.412 

29.354 

55 

57 

55 

56 

61 

57 

58.  0 

60 

53 

.420.412.407 

.413 

11 

29.  465 

29.  463 

29.416 

29.  448 

54 

50 

54 

55 

58 

57 

56.7 

.59 

5-J 

.4041255.378 

.346 

12 

29.451 

29.  4.34 

29.411 

29.432 

53 

55 

52 

55 

62 

55 

57.3 

62 

5:{ 

.  376'.  340 

.349 

.355 

13 

29.  5:i9 

29.569 

29. 597 

29.568 

48 

54 

51 

49 

58 

55 

54.0 

00 

4.^ 

.  322 .  3f»5 

.321 

.336 

14 

29.716 

29. 730 

29.789 

29. 745 

45 

53 

47 

47 

61 

49 

52. 3 

60 

4f; 

.  273.  297 

.297.2891 

15 

29. 9()0 

29.875 

29. 872 

29.  882 

44 

.52 

45 

45 

62 

48 

.51.7 

62 

41 

.275. 2.56'.  260. 264 

16 

29. 979 

29.  807 

29.699 

29.  828 

41 

57 

49 

42 

70 

52 

54.7 

71 

40 

.244.293.308.282 

17 

29.  640 

29.532 

29.505 

29.  559 

40 

57 

50 

42 

71 

53 

55.3 

72 

40 

.22li.2S0|.321.274 

18 

29.525 

29.  434 

29.374 

29.444 

42 

r>8 

53 

44 

72 

63 

.59.  7 

73 

40 

,241.296.270.269 

19 

29.414 

29.434 

29.464 

29.437 

51 

57 

56 

57 

65 

60 

60.7 

67 

55 

.  295'.  359 .  39fil.  350 

20 

29.541 

29.485 

29.402 

29.  476 

.56 

61 

.59 

58 

70 

66 

64.7 

71 

5(> 

.422*.416L407 

.415 

21 

29.304 

29.174 

29.  014 

29. 164 

58 

59 

57 

64 

66 

65 

65.0 

69 

62 

.  4  0:i.  407.359 

.390 

22 

29.064 

29.190 

29.271 

29.175 

45 

45 

40 

48 

59 

48 

51.7 

m 

47 

.  2ri0.247.143 

.217 

23 

2I».  256 

29.  298 

29. 332 

29.  289 

35 

38 

32 

41 

43 

34 

39.3 

51 

3^' 

.  126'.  164  .  155 

.148 

24 

29.453 

29.  47fi 

29.  528 

29.  Am 

31 

33 

33 

34 

38 

35 

35.7 

39 

31 

.  137.  I23L162 

.141 

25 

29.  016 

29.546 

29.  449 

29.  fpn 

31 

38 

38 

35 

44 

'^ 

40.0 

45 

3*1 

.  128.  15l|.  190|.  156 
.203.221.1731.199 

26 

29. 304 

29.284 

2i4.  397 

29.  328 

rw 

40 

36 

40 

42 

40.3 

46 

3.- 

27 

29.  5.57 

29.  6(?8 

29.007 

19.  591 

34 

40 

37 

36 

44 

38 

39.3 

44 

31 

.170.  I95I207LI9I 

28 

29.  472 

29. 280 

29.238 

29.  330 

43 

49 

31 

46 

57 

38 

47.0 

59 

3H 

,238.242.  0<j:iL  191 

29 

29.299 

29. 2.>4 

29.221 

2«J.  258 

.39 

40 

39 

42 

44 

42 

42.7 

56 

40 

.  199.195.  1991.198 

30 

29.174 

29.  187 

29.  328 

29. 230 

38 

38 

34 

40 

44 

.37 

40.3 

46 

3ti 

.203.  15ll.  157;.  170 

31 

29.  525 

29.565 

29.533 

29.541 

31 

32 

33 

31 

37 

36 

34.7 

39 

21J 

.174.116],  149. 146 

Means. . . . 

29.517 

29.486 

29.474 

29.  492 

^ 

58^3 

49^7 

51.6 

«f77    ov>|)'  *>anl  iPTo 

' 
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Hit  northtrn  and  northivestem  lakes  at  Detroit,  Michigan, 


Homidltj. 
Sataration  =  1,000. 


Direction. 
From  whence. 


S 


Velodty,  In 
milet*,  per 
bo«r. 


II 

«  5 
«-2 


Amount    of 
doudlnesa. 
(0=r  clear 
•ky.) 
(10= ikj  en- 
tirely over- 
cast. 


5-s 

0*0 

Is 


I*" 

< 


II 
odd 

a  k -S 

2  2° 

a  s  « 


.896 
.850 
.831 
.882 
.769 
.743 
.874 
.809 
.853 
.756 


.TJ3 

.861 

.e'jo 

.867 
.861 
.777 
.850 
.853 
.756 
.905 
.777 
.750 
.9»i 
.918 
.786 
.9«l 
.927 
.927 


.495 
.332 
.576 
.751 
.432 
.412 
.761 
.495 
.680 
.647 
.896 
.449 
.612 
.422 
.483 
.874 
.752 
.781 
.674 
.777 
.716 
.544 
.224 
.825 
.802 
.461 
.564 
.532 
.550 


.846 
.736 
.765 
.895 
.653 
.619 
.874 
.805 
.805 
.882 
.723 
.634 
.738 
.617 
.710 
.945 
.859 
.853 
.777 
.925 
.843 
.777 
.867 
.882 
.921 
.790 
.867 
.864 
.932 
.812 


.746 
.639 
.724 
.843 
.618 
.591 
.830 
.703 
.779 
.762 
.KH 
,637 
.694 
.633 
.671 
.895 
.824 
.804 
.767 
.852 
.772 
.742 
.623 
.821 
.886 
.723 
.7.39 
.772 
.803 
.810 


8 

S  W  . . . 
SH.... 
NB . . . . 
W.NW. 

W 

NE  .  .. 

W 

NW... 
K.  NE  . 
E.SB.. 
fiW  ... 
W.. 

sw 

NW... 

X 

N.  NW 
NE..., 

N 

NE... 

NW... 

NW 

SB.... 

SB... 

NE... 

N.... 

W.SW. 

8E... 

E 

E... 


8.  8W. 

W 

B 

SE.... 
W.NW. 

B 

N 

W.NW, 
E.  NE. 

E 

8W  ... 

W 

w 

W.SW. 

K 

SW... 

E 

NE.... 

N 

NE.... 
NW... 
E.  NE  . 
SE.... 
S.8W. 
N.NW. 
W.SW 

8 

SB--- 

B 

B 


N 

W 

NE.... 

8 

W 

8E... 
N.  NE 
W .... 
E.  NE 
E.NE 
SW  ... 

W 

W 

NW.. 
8E... 
S.  .SB. 

E , 

NE... 

N 

N.NW 
NW  .. 
E.NE 
8E... 
8.SW 
N.NE 
W... 
E.SB. 
SW    . 

B 

E 


4.511.3  S-O* 
4.8  6.r   0.3| 


4.0 
12.5 
8.3 
5.5 
5.3 
5.C 
3.5 
5.U 
4.0 
10.0 
4.6 


9.  o'  4.  . 
4.7,  4.8| 
2.313.0^ 
4.8 
5.5 
11.4 
5.5 
7.1' 


1.0 
3.  61  4. 8i  5.  0 


^3 


8.  26W. 

8.  71  W. 

N.81E 

8.  47  E  . 

N.  70  W. 

8.  71E 

N.21E. 

N.80W 

N.   7E. 

N.  76  E  . 

8.  37  W. 

8.  73  W, 

West . . . 
4.718.  84  W.I 
2. 7!  8.  70  E  .  I 

4.  3,  8.  16  E  . 
3. 3  N.  27  E 

5.  3  N.  45  E  . 
a  o!  North  .. 
5. 3|  N.  15  E  . 
4.7  N.   4W. 


5. 0!  5. 5 
16.711.5 


5.5I 
4.5| 
3.5111.0  3. 
!J.  0  2. 4  1.  3 
3.4!  \i,:V  1.0 
2.  0  4. 5  0.  3 
0.5!  5.31  1.0 
3. 71  3.  0  2. 0 


8.  77E 
8.  45  E  . 
8.  12  E 
N.  5W. 
N.  36  W. 
8.  26  W. 
2.  Uj  8.  43  E  . 

2.3,  East 

2. 9  East 


7 
10 

8 

7 
10 

?l 

7 
10 

5 
10 

5 

6 

10 
10 
10 
10 
10 

6 

5 

6 

9 
10 

3 

0 

0 

6 

8 


10 
10 

0 

5 

3 

9 
10 

5 

6 
10 
10 

6 
10 

6 
10 
10 
10 
10 

8 
10 

9 

4 

7 
10 
10 

4 

0 

7 

0  I 

e  ! 


.06 


.54 
.42 

.10 


.22 

.18 


.08 
.60 
.26 
.30 
.16 


.:i2 

.84 


.  840  I  .  607 


.807 


.751 


0.2  N., 14  E. '6.7  7.1 


7.2  I 


.  923  I  .  695 
.  867  .  486 
.756  ,  .613 
.  HU  [  .  606 
.  767  ;  .  376 
.903  ,  .568 


.935 
.627 
.935 
.lj34 
.fB9 
.926 
.847 


.433 
.631 
.769 
.529 
.612 
756 
55.3 


.920  ,  .461 


.914 
.829 
.836 
.634 
.876 
.675 
.777 
.488 
.712 
.628 
.820 


.400 
.369 
.378 
.582 
.570 
.636 
.710 
.587 
.537 
.522 
.8-29 


.  802  '  . 677 
.  767  .  521 
.744  .677 
.8'JO  1  .5-:^ 
1.000  I  .527 


.937 
.692 
.836 
.820 
.684 
.794 
.822 
.825 
.872 
.874 
.812 
.805 
.743 
.853 
.777 
.794 
.798 
.470 
.765 
.636 
..5^2 
.426 
.792 
.797 
.738 
.726 
.905 
.408 
.744 
.712 
.705 


.852  NB. 
.682  SW 
.735  I  N.NW. 
.755  NE... 
.612  ,8E... 
.755  ;SE... 
.653  (SW.  .. 
.731  tSW.  .. 
.710  {E.SE.. 

.859    E 

.  758  !  N.  NE  . 
.762  NB.... 
.8<»8  'NE.... 

.751  IN 

,.719    N 

.703  iN 

.665  iNW  ... 

.561  I  8 

.660  S.SW. 
.694    SW.  .. 

.631    8 

.638    SW.  .. 


.622 
.682 
.629 
.825 
.795 
.565 
.722 
.685 
.744 


W.SW. 

N 

NE.... 
8.  8W. 

W 

SB.... 
W.NW. 
SW  ... 
W.NW. 


SW  .. 
SW  .. 

B 

NE... 

E 

SE... 
SW.  . 
S.8W 
S.SW 

E 

N 

NE... 
.NE... 
NE... 

E 

N.NW. 
W..  . 
S.  SW 
S.SW 
SW.  .. 
SW.  .. 
SW.  .. 

w 

N.NW. 
SE.... 

W 

w 

8 

NW... 

W 

W.NW. 


SW  ... 
E.  NE  . 
NE... 
NE.... 
SE.... 
SE.... 
SW .  . . 
E.8E.. 
S.  SW  . 

E 

NE.... 
NB.... 
NE.... 
NE.... 

N 

NW... 
W..  .. 
8.  8W  . 
W.NW. 
SW 
S:  .... 
SW.  .. 
W.SW. 
N.  NW. 
SE.... 

W 

SE  .... 
SW  ... 
W.NW. 
NW... 
SW  ... 


2.0 

.3.0 

8.5 

5.0 

9.0 

2.0 

2.0 

2.0 

0.3 

1.3 

5.7 

3.5 

5.0 

6.0   4. 

5.7   4. 

0.3 


1.0 
3.5 
4.7 
6.3 
2.7 
5  0.3 
01  1.3 

5  4.0 

5i  2.7 

61  4.8 

7   2.3 


7,  2.  Ot  3. 7 

5.  2.o<  ao 


0.3 
0.3 
4.3 
3.5 
12. 
13.0 
10. 0 
2.0 


2!  7.  5! 


Oi  0.3 
Ol  1.0 
0,10.5 
4  2. 0 
71  8.3 
"12.0 


5w7 

6.0  8.3' 


6.5  6,7 

6.6  1.7, 
4.0  5.71 

71  2.OI  3.0 
0|10.0  6.3 
0;  4.  7  a  7 


8.  45  W. 
8.  30  W. 
N.31  E  . 
N.  45  E  - 
8.  66  E 
8.  45  E  . 
8.  45  W. 
8.  11  E  .1 
8.  19  W.j 

Eftfct ! 

N.20E.I 
N.45E.' 
N.  45  E  . 
N.25E. 
N.  31  E  . 
N.  17  W. 
N.87W. 
8.  21  W. 
8.  39W. 
8.  45  W. 
S.  14  W. 
S.  45  W. 
8.  76  W. 
N.31  W. 
8.  56  B  - 
.S.  69  W.j 
S.  27  W.i 
S.  5  E  .  I 
N.  55  W.I 
N.8:i'W.! 
N.89W. 


I 

i 

3       8 

8  I    6 

9  4 


7! 

6 

7  ' 

2 

3  1 

0 

8 

4 

0 

4 

9 

10 

0 

9 

10  I  10 
10  I    9 

8  '  10 

3  0 
0  0 
0  0 
0  '    3 

4  i    3 

9  10 
9       7 

10  10 
10       2 


10  I  10 
10  I  10 
10  1  10 

7  8 
10     10 

^       8 


4.34 


.10 
.54 


.24 

.06 


.26 


.52 
.28 


.«(»<;  '  .569 


.747 


.707 


1.1  8.  37  W.  6. 5  &3  7.6 


.1     2  00 
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TKMPERATURE- 

-FAHREHHKIT. 

VAPOR. 

BaroRMiter  rodnced  to  tcmperatnre 

of  32«^  Pahr. ,  ©xpresfied  in  United 

1 

Stat«8  IncheH  and  decimaltf. 

W«t  bulb,  or 

Drj 

bnib,  or  tern-  1 

Elaiticity,  in  U.  S. 

Date. 

point  of 

peraturo   of   the 

IncheH  and  deci- 

:  evaporation. 

open  nir. 

a 

a 
a 

malH. 

a   • 

a     :     g 

„. 

B 

5 

^ 

a 

E 

a 

a 

a 

a 

a 

a 

5 

GJ 

d             d 

s 

d 

Oi 

d 

A 

o. 

0. 

v 

CS 

.5 

c 

0. 

^'  I 

• 

i^ 

Ol        1       o 

s  ' 

r« 

©* 

o 

r^ 

c* 

OJ 

S 

"A 

*A 

r» 

w 

0  jS 

1866. 

o 

o 

0 

o 

0 

0 

0 

0 

0 

1 

Nov.       I 

29.357 

29.211 

29.178 

29. 249 

35 

42 

44 

39 

51 

49 

4a  3 

55 

35 

.152 

.149.223'.  175 

2 

29. 480 

29.541 

29. 652 

29.558 

33 

43 

35 

35 

50 

38 

41.0 

51 

34 

.162 

.  186 .  165[.  171 

3 

29.741 

29.  734 

29. 746 

29.T40 

29 

35 

34 

:w 

40 

38 

.36.0 

40 

28 

.149 

.  139'.  144'.  144 

4 

29.837 

29.888 

29.958 

29.894 

36 

36 

32 

40 

40 

34 

3ao 

40 

33 

.16« 

.160M55'.15e 

5 

30.071 

30.099 

30.063 

30.078 

28 

:j5 

28 

30 

38 

30 

32.7 

39 

28 

.130 

.  165'.  130|.  142 

6 

30.009 

29.910 

2!).  8.33 

29.917 

29 

40 

30 

25 

49 

33 

:J5.7 

51 

21 

.... 

.  130'  1.32 .  131 

7 

29.723 

29.601 

29.511 

29.622 

27 

47 

34 

28 

56 

36 

40.0 

•^% 

24 

.136 

.  204 .  170J.  170 

8 

29.492 

29.45:1 

29.488 

29.478 

38 

49 

45 

41 

55 

46 

47.3 

56 

33 

.190 

.  269'.  286 .  248 

9 

29  603 

29.508 

29.525 

29.545 

44 

.'.2 

42 

45 

60 

46 

50.3 

61 

44 

.275 

.  282'.  215L  257 

10 

29.543 

29.417 

29. 013 

29.324 

29 

42 

44 

3J 

45 

46 

40.3 

49 

29 

.149 

.  228*.  262'.  213 

11 

29.C84 

29.215 

29.425 

29.241 

39 

40 

36 

41 

44 

39 

41.3 

51 

37 

.  21a 

.195.173*.  193 

12 

29. 574 

29.613 

29.  687 

29.625 

.35 

42 

31 

38 

48 

33 

39.7 

49 

32 

.165 

.189. 151  [.168 

13 

29.746 

29.  760  '  29.  552 

29.686 

28 

41 

40 

30 

47 

42 

39.7 

47 

28 

.130 

.179'.  22 1.1 77 

14 

29.378 

29. 332  .  29. 294 

29.335 

40 

45 

45 

46 

46 

47 

46.3 

50 

41 

.169 

.286.273.243 

15 

29.163 

28.  976 

28.941 

29.027 

:« 

41 

36 

39 

43 

37 

39.7 

50 

:j6 

.216 

.231,199.215 

Ifi 

28.874 

28.929 

29.  045 

28.949 

:j3 

35 

36 

34 

39 

39 

37.3 

39 

32 

.175 

.  152. 173 .  167 

17 

29. 224 

29.3.36 

29.260 

29.27^ 

34 

39 

'XI 

35 

44 

38 

39.0 

48 

34 

.18:1 

.173.207.188 

18 

29. 326 

29.286 

29.252 

29. 288  :  38 

42 

42 

40 

46 

43 

43.0 

47 

37 

.203 

.215.2541224! 

19 

29.065 

28.907 

28.962 

28. 978  1  43  i  43 

39 

44 

45 

41 

4.3. 3 

45 

39 

.264 

.2.5l!.2l2|.242! 

20 

29.117 

29. 197 

29.278 

29. 197  ;  38 

38 

33 

40 

40 

33 

37.7 

44 

31 

.2U3 

.  203'.  168 .  225i 

21 

29.401 

29.346 

29.299 

29.349 

29 

29 

30 

31 

31 

32 

31.3 

37 

29 

.137 

.137.1441.139 

2-2 

29.004 

29.115 

29. 328 

29. 149 

34 

30 

31 

35 

30 

32 

32.3 

35 

29 

.183 

.167.162.171 

23 

29.457 

29.  471 

29. 490 

29.473 

30 

30 

31 

20 

30 

29 

26.3 

34 

19 



.167 167 

24 

29. 5fr^5 

29.538 

29.533 

29.552 

2:j 

31 

31 

21 

32 

30 

27.7 

33 

20 

.162 162] 

2.'> 

29.639 

29.59J 

29.  533 

29.587 

31 

31 

31 

26 

37 

.33 

32.0 

40 

25 



.105.151.128 

2fi 

29.497 

29. 4.34 

29. 4.30 

29.451 

30 

36 

40 

32 

40 

43 

38.3 

43 

31 

.141 

160.208.171 

27 

29.4«i6 

29.309 

29.  237 

29. 317 

36 

46 

46 

40 

52 

48 

46.7 

52 

38 

.I6t> 

.232. 284!.  225 

28 

29.146 

29.041 

21*.  l.->3 

29.113 

49 

49 

.38 

51 

50 

40 

47.9 

51 

38 

.321 

.  335 .  203  •.  286 

29 

29. 173 

29. 180 

29. 190 

29.181  \  .32 

X\ 

32 

34 

35 

34 

34.3 

43 

32 

.  155 

.  162. 155'.  157 

•JO 

29. 2,'i3 

29.306 

29.455 

29.338  1  31 

31 

31 

29 

31 
43.1 

30 

30.0 

38 

27 

.174 

1 

174 

1 

Meana 

29.439 

29. 408 

a».4U 

29.419  |.... 

35.0 

38.0 

38.7 

.... 

.181 

.194.193'.  187 

Dec        1 

29.600 
29. 576 
29.336 
29.  056 
29.555 
29.523 
29.507 
28.765 
29  205 

29.591 
29.492 
29. 162 
29.  IGl 
29.619 
29.454 
29.368 
28.788 
oq  108 

29.577 
29.464 
29.104 
29.344 
29.639 
29.4.36 
29. 1^8 
28.  995 
29  279 

29  569 



29 
28 
43 
41 
30 
39 
40 
52 
04 

31 
41 
45 
42 
42 
44 
45 
46 
23 

30 
38 
45 
.35 
39 
44 
42 
31 
14 

30.0 
35.7 
44.3 
.39.3 
37.0 
42.3 
42. 3 
43.0 

2aa 

15.6 
17.7 
16.3 
18.0 
18.0 
18.3 
27.0 
23.0 
23.3 
29.7 
119.7 
22.0 

34 
41 
47 
49 
43 
46 
47 
54 
33 

28 
26 
35 
34 
29 
37 

:j8 

30 
13 

1  . 

29.511 
29.201 
29.188 
29.601 
29.471 
29  354 

' 

I 

3 

1 

4 

j 

.... 

5 

1 

6' 

1 

7 

B 

28.846 
29  197 

.... 

1 

9 

10 

29.321 
29.3P5' 
29.530 
29.645 
29.777 
29.826 
29.059 
29. 246 
29.633 
29.471 
29.936 
29  7*)1 

29.399 
29.371 
29. 577 
29.566 
29. 825 
29.673 
28.662 
29.387 
29. 518 
29.470 
29.913 
29  555 

29.412 
29. 436 
29.593 
29.  5.53 
29.  864 
29. 426 
29.109 
29.  538 
29. 453 
29.611 
29.880 
29  519 

29.377 
29.397 
29.  567 
29.  5e'8 
2J>.  822 
29.642 
28.943 
29.390 
29.535 
29. 517 
29.910 
*>9  6'>** 



11 
18 
15 
16 
12 
14 
24 
23 
19 
.30 
10 
16 

2(1, 
21 
18 
20 
22 
21 
30 
20 
2:1 
34 
8 
24 

14 
H 
16 
18 
20 
2) 
27 
20 
28 
25 
11 
26 

19 
2(J 
18 
22 
23 
2:1 
28 
30 
29 
35 
29 
"6 

10 
12 
13 
13 
10 

la 

14 
16 
16 
24 

7 
6 

11 

12 

1  "^ 

13 

....!.... 

14 

....L... 

15 

16 

17 

j 

18 

....!.-.. 

19 

....!.... 

20 

....!....,.... 

21 

1 

.......!.... 

22 

29. 3.54 

29  177 

29.  051 

29*  194 

j 

35 

37 

36 

36.0 

38 

94 

23 

28.  832 

28.636 

2a  757 

28^742  !-"' 

40 

39 

38 

39.0 

41 

35 

24 

28.949 
29.231 
29. 273 
29. 263 
29. 459 
29.635 

28.981 
29. 255 
29.1.39 
29.342 
29.487 
29.569 

29.004 
29.281 
29.150 
29. 448 
29.541 
29.575 

28.978 
29.256 
29.187 
29.351 
29.496 
29. 593 

31 
21 

31 
22 
29 
17 
19 
18 

29 
18 
20 
13 
15 
16 

30.3 
20.3 
24.7 
14.7 
14.7 
17.3 

40 
31 
30 
24 
19 
19 

27 
12 
17 
11 
8 
8 

1'5 

26 



25 
14 
10 
18 

27 

:         1 

28 



1 

29 

1 

30 

29.622 
29. 471 

29.510 
29.416 

25. 552 
29.535 

29.  581 
29. 474 

13 
16 

19 
22 

14 
22 

15.3 

20.0 

21 
25 

12 
12 

1        ' 

31 

1 

;       j 

• 

McaDK 

29.414 

29.362 

29.397 

29.391 

.... 

2a3 

25.1 

25.9 

....!.... 

....!.... 

1 
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the  northern  and  northwestern  lakes  at  Detroitf  Michigan, 


VAPOR. 

1 

\VI5D. 

Amount  of 
cloudinewi. 
(0= clear 

p 

gcd  d 

0  -"3 

•< 

II 

Hamldltj. 
Satarat1on  =  J.OOO. 

Erection. 
>m  whence. 

Velocity,  In 
miles,  per 
per  hour. 

11 

Is 
la 

a 
1 

Bky.) 

(10— hkyen. 

tirely  over- 

caitt ) 

^^1 

S 

5 

at 

1 

a 

a 

d 

a 

d 

a 

s 

d 

d 

9t 

a 

•3 

d 

a 

d 

01 

aSS 
< 

636 

.399 
.515 
.557 
.645 
.719 

.3ra 

.455 
.620 
.546 
.762 
.677 
.563 
.554 
.921 
.833 
.6:)6 
.597 
.691 
.840 
.820 
.788 
1.000 
1.000 
.896 
.476 
.645 
.r,98 
.927 
.797 

.638 
.719 
.628 
.792 
.782 
.703 
.802 
.921 
.691 
.843 
.726 
.800 
.829 
.847 
.903 
.626 
.905 
.916 
.824 
.893 
.794 
.896 

'.'800* 
.750 
.850 
.820 
.792 

.558 
.677 
.692 
.694 
.761 
.5:j8 
.713 
.760 
.719 
.832 
.742 
.604 
.722 
.770 
.881 
.719 
.800 
.809 
.861 
.844 
.790 
.931 
1.000 
.896 
.6.38 
.730 
.698 
.869 
.794 
1.000 

sw. .. 

W.NW 

NW... 
B.NE.. 
NE.... 
B.SE.. 
8W.  .. 
SW.  '.. 
SW    .. 
W.SW. 
8W  ... 

W 

SE.... 

8 

N 

W 

W 

S.SW  . 

B 

W 

W.NW 

E 

NW... 
NW.  .. 

w 

S.SVV  . 

8 

8 

W.NW 
W 

8 

W 

NW... 
E.NB. 
NE.  .. 
W.SW. 
8W.  .. 
SW  . . . 
W.SW. 
NE.  .. 
SW.  .. 

W 

E.SE . . 
S.SW  . 
N.NW 
W.NW 

W 

8W.  .. 

8 

N.NW. 
W.... 

N 

NW.  .. 

W 

8 

S.SW. 

8 

W... 
W.NW 
W 

8 

W 

NW... 
NE.  .. 
NE.  .. 
SW  ... 
8W.  .. 
SW.  .. 
W.SW. 

E 

SW.  .. 

w 

SE.... 

8 

NW... 
W.NW 

W 

8E.... 
NW... 
N.NW. 
SE.... 

N 

NW... 

W 

8 

SW.  .. 

8 

W..-. 
W.NW 
W 

ao 

4.7 
2.6 
2.0 

as 

2.0 
1.0 
2.0 
4.0 
0.3 
6.7 
1.5 
1.5 
11.0 
6.0 

ao 

1.0 
4.0 
6.0 
2.5 
4.0 
4.0 
1.0 
1.6 
0.3 

ao 

6.5 
9.5 
5.0 
7.0 

17.0 
4.4 
1.0 

ao 

4.0 

a4 

2.0 

a  2 

5.3 
1.3 
6.3 

ao 

6.0 
10.0 
4.0 
6.4 

ao 

2.3 
0.7 

8.0 
4.7 
11.5 
6.7 
4.7 
6.0 
7.(t 
9.7 

a  8 
a  7 
5.b 

as 
as 

ao 

5.0 

a4 

0.5 
J. 5 
1.0 
1.7 
11.5 

as 

0.3 
2.5 
9.5 
4.0 
4.0 
2.5 

17.3 
14.3 
2.3 

a3 
a7 

l.O 
1.6 
2.0 

a7 

4.3 
5.0 
1.6 
a  3 

10.0 
4.3 
4  3 
•>  *> 

0 
8.1W.. 
N.88W. 
N.45W. 
N.  58E. 
N.  45E 
8.  .-O  W. 
8.  45  W. 
S.45W. 
8.  60  W. 
N.  86E. 
8.  45  W. 
Went.  .. 
8.  60  E  . 
8.  7W. 
N.19W. 
N.  73  W. 
WeKt    .. 
8.  7  W  . 
8.  47  E  . 
X.  :j7  W. 

10 
5 
5 
10 
3 
0 
0 
4 
7 
3 
10 
8 
5 
10 
10 
10 
4 
8 

10 
10 
8 

10 
6 
2 
2 
7 
8 
10 
10 
10 

10 
5 
7 
10 
0 
0 
0 
10 
2 
10 
8 
3 
8 
10 
10 
9 
9 
7 
10 
10 
10 
10 
9 
7 
3 
10 
10 
10 
10 
10 

10 
10 
10 

7 
0 
0 
0 

7 
4 
10 

6 
4 
8 
10 
10 
10 
5 
10 
10 
9 
10 
10 
10 
9 
4 
10 
10 
10 
10 
10 

4 

.797 

890 

645 

782 

.883 

738 

.920 
.890 





.824 
719 

.24 

.782 

.543 

.907 
.895 
.898 



.54 
.18 

.820 
.918 
.820 
.7^8 

2.7l  2.7 
4.5'  1.3 
1,  5|  a : 
5.31  1.7 

.04 
.20 
.54 

.896 

14.0,  a  71  N.  9E.. 
5.  0  4. 0  N.  45  W. 
4.0J  as  N.84W. 
5.  0  a  7i  8.  2  W  . 

4. 0  4.  3  8.  30  W. 
la  0  9.  71  South  . . 

a  0  a  71  s.  :j3  w. 

2.7,  a7,  N.67W. 

6.01  6.3j  Went... 

.36 
.    .16 

.794 

.645 

.859 
.792 
1.000 

.16 
.24 

.811 

.702 

. 795  1  . 771 

W 

S.SW  . 

8 

W 

W.SW. 
E.  NE  . 
W.SW. 
SW.  .. 

W 

W 

SW.  .. 

w 

SW-  .. 
N.NW. 
NE.  .. 
NE.  .. 

W 

SW    .. 
S  SW  . 

.... 

...     1.9 

8.  56  W. 

a9 

7.6 

4.4 

2.66 

« 

W 

8 

8.8E.. 

W 

8W.  .. 

8 

8W.  .. 
SW.  .. 

W 

8 

SSE.. 

W 

SE.... 

S 

B 

RW-  .- 

2.5 
7.7 
16.3 

a3 

0.3 
4.0 
1.0 

lao 

8.5 
6.5 
8.t 
5.8 
6.f 
7.0 
10.0 
8.0 
9.5 
4.5 

ao 

8.0 
5.7 

ia3 
ao 

5.5 
5.0 
&0 
8.5 
5.3 
4.0 

as 

2.0 
iO.5 
15.5 
6.7 
1.5 
4.3 
1.0 
14.3 

an 

7.0 

a? 
a.') 

10.0 

5.(^ 
4.0 
7.0 
10.5 
14.0 
0.5 
6.0 
5.3 

ao 

9.0 
±7 
5.5 
2.5 

as 

as  2.7 
a  0.  8.  7 
20. 5  17.  0 
0. 3]  a  4 
1.51  0.7 

We«t... 
8.  6W  . 
8.  15  E . 
Wext.  .. 
R.7\V. 

10 
6 
8 

10 
4 

10 
8 

10 
4 

10 
10 
6 
6 
10 
10 

A 

10 
5 
10 
5 
7 
10 
9 
6 
8 
6 
9 
8 
10 
8 
10 
10 
2 
6 
10 
4 
8 
10 
10 
10 
10 
10 
8 
3 
10 
4 
10 

10 
4 
10 
4 

10 
10 
10 
8 
6 
10 
10 
10 
8 
10 
10 
10 
6 
10 
10 
8 
10 
10 
10 
10 
10 
10 
7 
3 
10 
10 
10 

'.'.'.'.'.X.V... 

.22 

'.'.'.'.  \...... 

a  0  2. 3  8.  34  E  . 
4.3   1.0  8.  66E. 

lar.ias  s.  45W. 

9.0'  8.7  W^Mt. 

1 

1 

.50 

W ,  W 

w '  w 

7.  0,  6. 8 
7. 3'  7.  3 

5. 5|  6.  6 
4.0   4.0 
4.7|  5.0 
I  a  711.0 
as  6.3 
0.3!  4.3 
«.  5;  5. 3 

10.0'  ao 
io.5  as 

4.5   5.3 

We^t.  .. 
8.  66W. 
We«t... 
8.  45  W. 
N.  10  E . 
N.  45  B 
N.20W. 
Went  . . . 
8.  45  W 

W.SW. 
w  .... 
8W.  .. 
N.NE. 
NE.  .. 
W.NW 

W 

8W  ... 

W 

N 

SR.... 

8  

SW.  .. 

w 

w 

SW.  .. 
NW... 
NW... 
«W.  .. 
8W.  .. 
8W.  .. 

w 

W 

SW... 
NE  .  .. 
NE  .  .. 
N.NW 

W 

8W.  .. 

N 

N 

8E.... 

8 

SW  ... 
W 

w... 

NW.  .. 
NW... 
NW.  .. 
SW.  .. 
8W... 
8W.  .. 

.*..... 

.14 

.02 

14 

::::::i 

' 

N.36W.    10 
North  .  .      8 
S.  66E.    10 





N 

NE  .  .. 

.18 

10.  .5  11.  fi.  Smith       i    in 

RW.  .. 

W 

W 

SW    .. 
NW... 
NW... 
SW.  .. 
8W.  .. 
SW.  .. 

5.5  ao 

2.  Oj  4.  5 
2.  .3  4.2 

6.  si  3. 7 
5  5   '  0 

8.  45W.    10 
We«t.  ..    10 
West.  ..    10 

8.  81  W.l  10 

N.45W.i    4 
N  45  W  i    ^ 

.14 
.52 

06 

.06 

5.5 
5.3 

ao 

4.0 

6.3 
5.0 

ao 

4.3 

8.  45  W. 
8.  45  W. 
8.  45  W. 

7 
10 
10 

1 

a.6 

8.  6«W. 

8.4 

7.7 

a  8 

2.00 
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Reduction  of  the  monMy  mettoroiogical  register  of  the  survey  of 


TKMPSIUTUR£- 

-FAHRKNHEIT. 

VAPOR. 

Barometer  reduced  to  temperature 
of  320  Fah.,  expresued  in  United 

WetbuIb,or 

Dry  bulb,  or 

tem- 

EUMtidty.inU.S. 

Date. 

point  of 

peratnre  of  the 

iocheB  and  deci- 

evaporation. 

open  air. 

S 

1 

mals. 

i 

B 

B 

i 

B 

B 

S 

a 

B 

a 

i" 

B* 

6 

6 

1 

d 

d. 

d 

« 

d. 

d 

d 

d 

d 

A 

5 

d 

d 

d 

r* 

ei 

o> 

X 

»* 

o 

0> 

»* 

01 

o> 

» 

S3 

* 

r^ 

« 

e» 

S 

1866. 

0 

o 

o 

o 

o 

o 

0 

o 

o 

truly    1 

29.604 

29.583 

29.548 

29.578 

64 

68 

64 

67 

81 

67 

71.7 

81 

55 

.556 

.510 

.556 

.541 

^    2 

29.574 

29.498 

29.438 

29.503 

65 

70 

71 

67 

85 

76 

76.0 

^ 

63 

.591 

.5:11 

.691 

.604 

3 

29.358 

29.248 

29.170 

29.259 

64 

71 

Hi 

66 

84 

67 

72.3 

64 

65 

.569 

.563 

.556 

.569 

4 

29.078 

29.142 

29.198 

29.139 

60 

68 

68 

63 

61 

73 

72.3 

62 

61 

.478 

.510 

.618 

..•OS 

5 

29.265 

29. 262 

29.312 

29.280 

70 

79 

76 

75 

92 

82 

83.0 

94 

67 

.666 

•21 

.816|.763f 

6 

29.460 

29.339 

29.289 

29.363 

72 

80 

72 

77 

95 

77 

83.0 

96 

73 

.718 

.82(^ 

.718 

.752 

7 

29.355 

29.289 

29.249 

29.296 

74 

78 

Ti 

77 

90 

76 

61.0 

91 

70 

.799 

.796 

.771 

.789 

8 

29.297 

29.352 

29.415 

29.355 

72 

72 

65 

77 

84 

73 

78.0 

84 

71  i.718 

.623 

.51(^ 

.617 

9 

29.515 

29.499 

29.525 

29.513 

60 

70 

62 

64 

82 

65 

70.3 

63 

62  .465 

.572 

.  516:.  518 

10 

29.518 

29.552 

29.560 

89.543 

58 

70 

65 

67 

80 

68 

71.7 

83 

55  1.363 

.598 

.  577,.  513 

11 

29.596 

29.581 

29.531 

29.569 

54 

70 

66 

56 

87 

71 

71.3 

88 

52  1.391 

.504 

.644,-513 

12 

29.525 

29.499 

29.459 

29.494 

65 

77 

76 

69 

93 

80 

80.7 

96 

61    .564 

.711 

.  843 .  706 

13 

29.454 

29.383 

29.341 

29.393 

75 

85 

78 

79 

91 

62 

84.0 

10.2 
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the  northern  and  northtoestem  lakes  at  M(mroe  City,  Michigan. 
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U3 

North... 
8.81  B 
N.35E 
North  . 
8.  72E 
N.  37E 
8.  72W. 
N.57E 
N.74W. 
N.75E 
N.85B 
N.41E 
8.45  E 
South  . 
N.  37E 
8.  45  W. 
N.66W. 
8.  64E 
8.  22  E. 
East.... 
South  . 
S.  45  W. 
8.  45  W. 
N.45W. 
N.  41  E. 
8.  40  W. 
N.72W. 
N.29E 
N.72W. 
S.58W. 
N.49W. 

2 
1 
3 
4 
2 
0 
7 
0 
7 
0 
10 
10 
9 
9 
0 
0 
0 
0 
7 
9 
7 
8 
1 
2 

:o 

10 
4 

10 
10 
9 
3 

7 
4 
0 
4 
3 
0 
5 
4 
7 
5 

10 
5 
7 
0 
0 
1 
2 
0 
9 
3 

10 
0 

10 
5 

10 

10 
7 

10 
9 
7 
6 

0 
10 
0 
1 
3 
0 
2 
0 
10 
8 
10 
3 
3 
0 
0 

1 

3 
7 
5 
10 
5 
0 
4 
9 
10 
10 
10 
10 
10 
10 
10 

.748 

.772 

.698 

.713 

.799 

.874 

.864 

.878 
.802 

.878 

.33 
.72 

812 

.856 

.786 

829 

.916 

.918 

.876 

.708 

.822 
.772 
.853 
.744 

...... 

.34 

.06 
.16 

.636 
.900 

.820 
.802 

.17 

.772 

.918 

738 

.'.'.'.'.'. 

.38 

.18 

•    794 

809 

.588 

.831 

.749 

2.3 

S.25W. 

5.0 

5.2 

5.3 

3.34 

41  W- 
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TEMPERATURK^AHRXMBXIT. 

TAVOR. 

Barometer  rednced  to  temperature 
of  320  Fahr.,expreuediii  United 

• 

States  inches  and  decimals, 

Wet  bulb,  or 

Dry  bnlb,  or  tem- 

ElasticHj^iiiU.S. 

Date. 

point 

of 

perature  of  the 

inches  and  deci- 

evaporation. 

open  air. 

1 

mals. 

1 

a 

a 

i 

i 

a 

a 

S 

a 

a 

a 

J 

i 

i 

S 

J 

d 

d 

d 

4 

d 

d 

d 

d 

d 

8 

d 

d 

d 

e* 

Ol 

Ok 

5^ 

t* 

« 

A 

t* 

« 

A 

1A 

m 

»- 

09 

A 

M 

1866. 

o 

o 

O 

o 

o 

o 

o 

o 

o 

Nor.       1 

29.447 

29.233 

29.184 

29.388 

34 

50 

48 

38 

59 

53 

50.0 

59 

34 

.144 

.2431 209 

.»]8 

2 

29.448 

29.538 

29.663 

39.550 

36 

47 

39 

40 

56 

41 

45.7 

57 

37 

.160.304.31^ 

.193 

3 

29.746 

29.684 

29.724 

29.718 

35 

39 

38 

36 

45 

39 

40.0 

47 

35 

.191 

.160^.216 

.189 

4 

29.789 

29.808 

29.910 

29.836 

34 

40 

35 

35 

46 

37 

39.3 

47 

33 

.183.16^.178 

.177 

5 

30.059 

30.038 

30.038 

30.045 

24 

40 

29 

25 

47 

30 

34.0 

48 

25 

.117. 1.56!.  149 

.141 

6 

39.985 

29.933 

29.812 

29.910 

31 

45 

29 

23 

56 

32 

36.7 

53 

31 

.101. 155;.  126 

.127 

7 

29.725 

29.565 

29.488 

29.593 

22 

54 

39 

33 

63 

42 

42.7 

65 

40 

.107.2i»a;.199 

.201 

8 

29.534 

29.453 

29. 443 

29.477 

46 

50 

50 

48 

57 

53 

52.7 

59 

36 

.2841.268^.321 

.291 

9 

29.546 

29.470 

29.505 

29.507 

45 

57 

47 

48 

67 

49 

54.7 

67 

41 

:?S:^ 

.a»7 

10 

29.499 

29.391 

29.049 

29.313 

28 

43 

42 

30 

55 

45 

4a  3 

57 

30 

.228. 1» 

11 

29.102 

29.102 

29.414 

29.206 

39 

40 

37 

42 

45 

40 

42.3 

49 

40 

.  1991. 182 

.  I8II.  187 

12 

29.521 

29.603 

29.661 

29.595 

35 

46 

31 

37 

56 

33 

41.7 

67 

32 

.178.17^ 

.  ie2j.  173 

13 

29.718 

29.556 

25.481 

29.585 

28 

45 

40 

23 

49 

43 

38.3 

49 

23 

.107.247 

.308.187 

14 

29.381 

29.286 

29.288 

29.318 

41 

43 

46 

45 

49 

47 

47.0 

49 

37 

.20i^.l99 

.297.234 

15 

29.152 

28.959 

28.944 

29.018 

39 

38 

35 

41 

45 

37 

41.0 

49 

37 

.212.138 

.  178'.  176 

16 

28.862 

28.890 

29.063 

28.938 

33 

36 

35 

35 

42 

38 

38.3 

42 

34 

.162.134 

.  165'  154 

17 

29.234 

29.248 

29.251 

29.244 

34 

42 

36 

35 

49 

38 

40.3 

49  1  35 

.1831.175 

.186.181 

18 

29.296 

29.144 

29.207 

29. 216 

38 

43 

40 

41 

47 

43 

43.7 

47 

35 

.19(>.225 

.208.208 

19 

29.015 

28.897 

28.974 

28.962 

42 

42 

39 

44 

47 

41 

44.0 

47 

41. 

.241.202 

.212.218 

20 

29.107 

29.157 

29.336 

29.200 

39 

40 

32 

40 

46 

34 

4ao 

47 

33 

.22^.169 

.  155^.  183 

21 

29.413 

29.336 

29.276 

29.342 

31 

40 

37 

34 

45 

39 

39.3 

45 

33  1. 1391. 182 

. 194 . ITS 
.  leaf.  155 

22 

28. 975 

29.057 

29.322 

29.118 

37 

33 

31 

39 

39 

33 

36.7 

39 

32 

.194^.110 

23 

29.393 

29.452 

29.498 

29.448 

22 

32 

38 

23 

36 

29 

29.3 

37 

22 

.  107 .  129 .  142!.  126 
.117. 109. 142".  123 

24 

29.573 

29.525 

29.538 

29.545 

24 

30 

28 

25 

35 

29 

29.7 

37 

22 

25 

29.593 

29.544 

29.502 

29.546 

24 

39 

31 

25 

45 

33 

34.3 

46 

23 

.117.160^.1511.143 

26 

29.478 

29.412 

29.372 

29. 421 

28 

40 

42 

29 

46 

45 

40.0 

47 

96 

.142.  169^.228'.  180 

27 

29.364 

29.263 

29.207 

29.278 

32 

41 

47 

35 

52 

49 

45.3 

52 

33 

.142. 1131.297:.  184 

28 

29.099 

29.044 

29.143 

29.095 

47 

50 

38 

.% 

55 

40 

48.3 

56 

40  .28^.2951.203.210 

29 

29.150 

29.152 

29.157 

29.153 

33 

35 

32 

35 

40 

35 

36.7 

40 

33   .  182. 139i.  142'  148 

30 

29.268 

29.228 

29.506 

29.335 

27 

26 

28 

29 

31 

31 

30.3 

34 

27  |.124j.083i.ll9|.10» 

Means 

29.416 

29.365 

29.398 

29.393 

JsTi 

48.3 

39.2 

40.9 

....|.  170. 181 

.197 

.183 

28 

30 

31 

Dec.       I 

29.625 

29.593 

29.563 

29.594 

30 

34 

33 

32.3 

37     27     .130 

.121 

.151 

.134 

2 

29.553 

29.447 

29.447 

29.482 

25 

43 

33 

28 

48 

35 

.17.0 

48    |23    '.100 

.212 

.  162 .  158 

3 

29.310 

29.107 

29.080 

29.166 

32 

40 

40 

35 

45 

43 

41.0 

45    23    ;.  1421. 182 

.208.177 

4 

29.101 

29.187 

29.364 

29.217 

40 

42 

32 

43 

50 

36 

4.3.0 

60     34     .20».168 

.  I29L  106 

5 

29.530 

29.576 

29.602 

29.569 

25 

40 

40 

27 

46 

12 

38.3 

46 

25     .11^.169.221.167 

6 

29.506 

29.434 

29.481 

29.474 

42 

42 

44 

44 

47 

46 

45.7 

47 

39     .241. 208. 263'.  835 

7 

29.488 

29.386 

29.179 

29.351 

43 

48 

45 

45 

53 

47 

48.3 

53 

43     .  251!.  269-.  273*.  964 

8 

29.047 

28.817 

29.107 

28.990 

50 

40 

30 

53 

47 

32 

44.0 

53 

32     .  32lM56j.  144 .  907 

9 

29.166 

29.168 

29.299 

29.211 

22 

23 

13 

23 

26 

15 

21.3 

32 

13.5   107.0891 056'  084 

10 

29.315 

29.341 

29.375 

29.344 

17 

20 

13 

19 

23 

15 

19.0 

23 

12     .  0711.  0741. 056'.  067 

n 

29.372 

29.361 

29.487 

29.407 

10 

18 

13 

11 

21 

15 

16.7 

23 

9    [.0571.065-.  050. 059 

12 

29.547 

29.551 

29.627 

29.575 

12 

17 

10 

13.5 

20 

12 

15.2 

20 

11    L  C.')8;.  060^.  046. 055 

13 

29.632 

29.547 

29.556 

29.578 

16 

23 

19 

17 

26 

20 

31.0 

26 

8    '.078.089.092.086 

14 

29.759 

29.788 

29.848 

29.7!»8 

11 

29 

19 

13 

33 

21 

22.3 

33 

10  '.049Ln4.oa)|.o8i 

35 

29.797 

29.519 

39.389 

29.568 

15 

19 

23 

1&5 

23 

25 

541.5 

23 

11     1. 069,.  058'.  100-.  076 

16 

29.011 

28.908 

28.943 

28.954 

30 

30 

28 

32 

35 

29 

32.0 

35 

23     .144. 109i.  143.132 

17 

29.  248 

29.360 

29.500 

29.369 

23 

27 

26.5 

24 

31 

29 

28.6 

32 

23     .112.  101).  101 MU5 

18 

29.666 

29.615 

29.488 

29.500 

14 

27 

26 

16 

30.5128 

24.8 

30.513     .059'  107. 117.  GSM 

19 

29.483 

29.450 

29.587 

29.507 

31 

32 

26 

:o 

36     29 

32.7 

38     28     .151.155.106.131 

20 

29.943 

29.936 

29.847 

29.909 

9.6 

17 

9 

11.5 

19     10 

13.5 

23.5  8.5.0441.0711.0541.056 

21 

29. 705 

29.536 

29.481 

29.574 

14 

33 

23 

16 

26     27.5 

2:1.2 

27.  5  8     .  059!.  089|.  106 .  083 

22 

29.333 

29.168 

29.055 

29.185 

33 

38 

36 

36 

40    '37.5 

37.8 

40    |27     .  149.  203. 192".  lei 

23 

28.783 

28.661 

28.810 

28.751 

41 

40 

38 

42.5 

43.539.5 

41.8 

4.1.536     .238.202 

.310.817 

*    24 

28.950 

28.962 

29.035 

28.982 

30 

28 

26 

:« 

:«    |27 

30.7 

37 

27     .144 

.096 

.  129'.  188 

25 

29.243 

29.271 

29.331 

29.282 

20 

20 

13 

22.5 

24     14 

20.2 

24 

14     .079 

.062 

.067LOfi9 
.  lUl .  106 

26 

29.236 

29.128 

29.171 

29.178 

19 

29 

21 

•^ 

32 

22 

24.7 

32 

14     .092 

.126 

27 

29.273 

29.336 

29.429 

29.346 

9 

17 

12 

10 

19 

13 

i4.0 

19 

9     .054 

.071 

.063.063 

28 

29.465 

29.487 

29.547 

29.500 

9 

19 

17 

10 

23 

19.5 

17.5 

2:1 

6     .  054. 058.  €66*.  059 

29 

29.575 

29.544 

29.579 

29.566 

9 

18 

13 

10 

22     15 

15.7 

22 

8     .0541. 053. 056'.  054 

30 

29.635 

29.566 

29.531 

29.577 

4 

20 

14 

5 

23.516 

14.8 

29 

3.5.041 

.  068|.  059*.  056l 
.108.080'.0e5j 

31 

29.467 

29.441 

29.559 

29.489 

13 

28 

19 

14 

32     21 

22.3 

32.5 

12     .067 

Meani.... 

29.412 

29.361 

39.397 

29.390 

34.3 

32.6^^ 

27.7 

^\A 

.  120I  ■I'Q  i*a! 

1 

1 
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ike  northern  and  northweitem  lakes  at  Monroe  City,  Michigan. 


TAPOR. 

wnn). 

Amonnt  of 

(0= clear 
■ky.) 

(10=:iikyen. 

tirely  over- 
cart.) 

11 
|l 
il 

< 

11 
11 

Hamldity. 
Saturation =1,000. 

DirecUon. 
From  whence. 

Velocity,  in 
Billes,  per 
lioar. 

11 

1 

III 

< 

S 

d 

8 

a, 
e« 

8 
P. 

1 

i 

6, 

a 

a 

d 

e 

a 
d 

a 

d 

a 

d 

.<Ki8 

.484 
.455 
.533 
.543 
.483 
.346 
.519 
.577 
.503 
.278 
,607 
.399 
.710 
.572 
.450 
.500 
.505 
.698 
.624 
.543 
.607 
.463 
.610 
.537 
.5.13 
.543 
.292 
.681 
.557 
.480 

.6«7 
.824 
.907 
.807 
.890 
.694 
.744 
.798 
.653 
.762 
.732 
.896 
.750 
.923 
.807 
.719 
.811 
.750 
.824 
.792 
.816 
.896 
.88? 
.887 
.800 
.762 
.853 
.820 
.698 
.685 

.593 

.641 
.780 
.749 
.748 
.633 
700 
.742 
.711 
.607 
.6.94 
.701 
.775 
.726 
.697 
.672 
.738 
.729 
.761 
.748 
.712 
.725 
.787 
.765 
.735 
.731 
.614 
.762 
.684 
.647 

NB.... 

8 

NR.... 
NE.... 
NW... 

N 

E 

8W... 
8W... 
NK..,. 
8W... 

W 

NB.... 

E 

N 

8W... 

W 

8 

8B...-. 

N 

NB.... 
W.... 
NW... 
W.... 
3W... 

8 

8 

8W.-. 
NW... 
NW.  . 

SB.... 
SB.... 
NB.... 
NB.... 
NW... 
SB.... 
NE.... 
B.8B.. 
8W... 
NB.... 

W 

W..  .. 
NB.... 
SB.... 
W 

sw... 
sw... 

8 

SW... 

N 

NW... 
W.... 
NW... 
W.... 
SB.... 

8 

SB.... 
NW.  - 

W 

NW.  . 

8 

NB.... 

B 

NB.... 

N 

SB.... 
N.NW. 
SB.... 
SW... 
NB.... 
NW... 
W.... 
NB.... 
SW... 
NW... 
SW... 

sw... 

8 

NW... 

N 

NW... 
W.... 
NW... 
W-... 

B 

8 

B 

NW.  . 
W.... 
W.... 

4 
2 
2 
8 
fi 
8 
2 
4 
3 
4 

25 

12 
2 

12 
4 
8 
4 
2 
4 
4 
4 
8 
4 
S 
8 

12 

I 

12 
25 

85 
12 
2 

25 

4 

4 

4 

4 

2 

18 

35 

2 

18 

4 

2 

2 

25 

8 

12 

2 

2 

25 

25 

25 

25 

2 

12 

12 

25 

35 

12 
25 
4 
4 
4 
2 
3 
8 
4 

45 
25 
2 
25 

a 

8 
8 
8 
2 

12 
3 
8 
2 

35 
3 
4 
4 

25 
4 

12 

35 

11.3 
9.0 
2:3 

10.3 
3.0 
1.7 
2.0 
2.0 
2.7 
2.3 

23.5 
5.3 

13.0 
4.7 
2.0 
2.0 

10.3 
2.0 
5.0 

a? 

1.9 
9.7 

lao 

9.7 
9.3 
6.0 
11.7 
5.3 
15.3 
29.3 

o 
S.38E. 
N.75B. 
8.  66B. 
N.45B. 
N.27W. 
S.  64  E  . 
N.  42  B  . 
8.23B. 
S.  45  W. 
N.45E. 
We«t... 
Wert... 
N.45B. 
S.  73  B  . 
N.  .33  W. 
S.  45  W. 
S.  50  W. 
Soath  .. 
8  80  W. 
North  .. 
North  .. 
Wert... 
N.45W. 
West... 
8.  47  B  . 
Sooth  .. 
8.  73B. 
N.  54  W. 
N.79W. 
N.  61  W. 

3 

2 

9 

9 

1 

3 

0 

2 

10 

10 

5 

10 

0 

10 

10 

10 

6 

10 

10 

10 

5 

10 

5 

0 

2 

5 

7 

10 

10 

10 

2 

7 

10 
10 
1 
1 
0 
7 
0 
10 
10 
0 
5 
10 
10 
10 
5 
10 
10 
5 
6 
10 
3 
0 
0 
9 
6 
10 
9 
10 

0 
10 
10 
7 
0 

1 

0 
3 
0 
10 
10 
0 
10 
10 
10 
10 
3 
9 
9 
5 
10 
5 
8 
2 
0 
10 
10 
10 
10 
10 

.646 

.900 

.896 

.872 

.860 

.864 

,850 

.777 

.782 

.744 

,807 

.58 

.864 

.684 

.824 
.797 
.898 

.47 

.16 

.738 

.836 

.910 
.712 

.45 

.816 
.864 
.872 

.40 
.18 

.872 

.887 

.698 

.786 
.797 
.775 

.10 
.22 

.01 

.808 

.531 

.802 

.710 

2.0 

N.53W. 

6.5 

6.2 

6.4 

2.  51 



.... 

,782 

.617 
.6.')! 
.607 
.450 
.513 
.624 
.667 
.483 
.634 
.598 
.570 
556 
.634 
.606 
.467 
.537 
.582 
.628 
.792 
.692 
.634 
.820 
.713 
.510 
.483 
.694 
.692 
.467 
.449 
.540 
.594 

.800 
.797 
.750 
.610 
.829 
.843 
.847 
.794 
.648 
.648 
.648 
.610 
.850 
.712 
.746 
.887 
.617 
.768 
.665 
.791 
.707 
.856 
.863 
.880 
.816 
.860 
.810 
.623 
.648 
.659 
.712 

.733 

.694 
.685 
.603 
.711 
.768 
.785 
.692 
.715 
.646 
.672 
.629 
.773 
.647 
.654 
.739 
.689 
.685 
.752 
.694 
.667 
.794 
.816 
.728 
.652 
.801 
.764 
.627 
.629 
.650 
.707 

W 

8B.... 

8 

W 

NE.... 
NB.... 
8W... 
8W... 
W.8W. 
W..  .. 
8W... 
8W... 
W.... 

N 

NB.... 
NB.... 

W 

8 

W..  .. 
NB.... 

B 

8 

B 

W.... 

W 

8 

8 

W..  .. 

W 

W 

8W... 

W.... 
SB.... 
SB.... 
W.... 
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NB.... 

N 
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35 

4 
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4 

35 

35 
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35 

4 

4 

35 
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4 
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25 

25 

12 
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12 
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4 
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25 
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18 
4 
8 
2 
12 
12 
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4 
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12 

2 

2 
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a3 

5.7 
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22.3 
12.7 

ao 

8.7 
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ia7 
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14.7 
16.3 
9.3 
6.3 
21.0 
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6.3 
a  3 
2.7 
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8.  45  B  . 
S.  23B. 
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N.45B. 
N.  14  W. 
8.  45  W. 
S.  45  W. 
8.  76  W. 
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8.  iS-W. 
S.  45  W. 
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N.35E. 
N.45E. 
N.  43  B  . 
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S.45W. 
N.  14  W. 
N.  45  B  . 
East  .  .. 
South  .. 
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Wert   .. 
8.  23W. 
S.  42  W. 
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N.58W. 
Weit... 
S.32W. 

=1 

9 

0 

5 

5 

7 
10 

9 

5 

5 

1 

6 

5 
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10 

9 
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10 

0 
10 
10 
10 
10 
10 
10 

3 

5 

3 

2 

7 
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0 

10 
0 
5 
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5 
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4 

10 
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5 
3 
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9 

10 
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5 
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4 

10 
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5 

0 
0 
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0 
10 
10 
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9 
0 
10 
10 
0 
2 
7 
10 
10 
8 
5 
10 
2 
10 
10 
10 
10 
1 

10 
0 

1 

10 
2 
8 

.655 

.698 

,750 
,761 

.10 

,836 

.840 

,798 
.864 
,692 
.797 

.03 
.43 
.06 
.02 

.791 

.834 

.623 

.748 

.05 

.794 
.868 
.659 

.25 

.15 

.800 

.598 



.659 

.705 

.873 
.794 
.658 
.850 

.24 
.40 
.07 

.791 
.791 

.16 

.791 

.750 

.816 

.768 

.584 

.751 

.704 
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S.  71  W. 

6.6 
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TKMPKaATURIC— PAHRENHUT. 

TAFOR. 

Barometer  reduced  to  temperature 
of  320  Fahr.,  expresTOdln  United 

States  inchee  and  decimals. 

Wet  bulb,  or 

Dry  bulb,  or 

tem- 

Elasticity,  in  U.S. 

Date. 

point  of 

perature  of  the 

inches  and  deci- 

evaporation. 

open  air. 

, 

mals. 

1 

1 

a 

a 

a 

P. 

1 

a 

a 

a 

a 

a 
d 

1 

a 

8 

d 

a 
d 

i 

r- 

o« 

o» 

S 

t* 

ot 

A 

»* 

« 

e» 

*^ 

X 

£ 

»* 

« 

A 

n 

leee. 

o 

0 

O 

o 

o 

o 

o 

o 

o 

Jvly      1 

29.581 

29.578 

29.545 

29.568 

60 

68 

68 

62 

79 

72 

71.0 

82 

59 

.491 

.537 

.631 

.533 

'       2 

29.551 

29.507 

29.418 

29.492 

64 

75 

70 

67 

84 

75 

75.3 

86 

66 

.556 

.746 

.666*.  6561 

3 

29.385 

29.227 

29.183 

29.265 

62 

70 

65 

66 

82 

68 

72.0 

84 

65 

.502 

.572 

.577 

.550 

4 

29.018 

29.135 

29.142 

29.098 

66 

75 

63 

67 

80 

72 

73.0 

85 

65 

.626 

.800 

.455 

.697 

5 

29.245 

29.257 

29.274 

29.259 

68 

78 

76 

71 

89 

80 

80.0 

93 

68 

.644 

.809 

.765 

6 

29.364 

29.349 

29.297 

29.337 

74 

80 

72 

78 

91 

75 

81.3 

95 

75 

.785.874 

.744 

.801 

7 

29.328 

29.314 

29. 145 

29.262 

71 

75 

70 

74 

78 

T3 

75.0 

88 

73 

.718.  «27 

.746 

8 

29.344 

29.285 

29.335 

29.321 

70 

76 

71 

72 

80 

74 

75.3 

84 

71 

.  706 .  843 

!718 

.756 

9 

29.471 

29.485 

29.463 

29.473 

64 

67 

61 

67 

70 

64 

67.0 

76 

64 

.556.622 

.497 

.558 

10 

29.534 

29.535 

29.475 

29.515 

57 

70 

66 

60 

75 

69 

68.0 

79 

57 

.426.666 

.599 

.564 

11 

29.516 

29.506 

29.503 

29.509 

61 

76 

68 

64 

81 

71 

72.0 

84 

64 

.  497 .  829 

.644 

.657 

12 

29.523 

29.470 

29.375 

29.456 

62 

77 

73 

65 

85 

76 

75.3 

88 

63 

.516.819 

.771 

.702 

13 

29.415 

29.351 

29.409 

29.392 

68 

82 

78 

71 

91 

83 

81.7 

93 

72 

.  644 .  tl70 

.890 

.835 

U 

29.354 

29.351 

29.329 

29.345 

74 

83 

79 

80 

93 

84 

85.7 

94 

74 

.758.992 

.922 

.801 

15 

29.410 

29.409 

29.397 

29.405 

71 

83 

80 

76 

96 

86 

86.0 

96.5 

74 

.691.951 

.942 

.861 

16 

29.484 

29.363 

29.424 

29.424 

72 

84 

81 

78 

96 

86 

86.7 

97 

75 

.704.002 

.989 

.565 

17 

29.474 

29.493 

29.364 

29.444 

76 

85 

72 

83 

93 

78 

84.7 

93 

77 

.802.094 

.704 

.533 

18 

29.297 

29.181 

29.272 

29.250 

73 

79 

69 

78 

87 

ra 

79.3 

86 

72 

.  744 .  882 

.655.760) 

19 

29.328 

29.372 

29.465 

29.398 

66 

66 

65 

70 

74 

70 

71.3 

76 

66 

.  586!.  532 

.550 

.556 

20 

29.371 

29.345 

29.293 

29.336 

63 

66 

67 

67 

72 

72 

70.3 

76 

65 

.522.631 

.595 

.583 

21 

29.263 

29.212 

29.198 

29.224 

67 

70 

72 

71 

75 

75 

73.7 

79 

67 

.608.666.744 

.673 

22 

29.172 

29.177 

29.151 

29.168 

68 

77 

74 

71 

84 

79 

78.0 

85 

67 

.644. 832. 772*.  7491 

23 

29.228 

29.845 

29.263 

29.245 

69 

72 

70 

73 

79 

74 

75.3 

80 

72 

.655.655.690 

.667 

24 

29.351 

29.320 

29.300 

29.324 

63 

74 

70 

67 

82 

74 

74.3 

82 

62 

.  5221.  731 .  679 

.644 

25 

29.348 

29.357 

29.262 

29.322 

65 

78 

71 

68 

84 

77 

76.3 

84 

65 

.  577,.  877 .  678 

.711 

26 

29.^ 

29.400 

29.355 

29.381 

62 

73 

71 

65 

83 

75 

74.3 

84 

63 

.51 6. 677..  704 

.632 

27 

29.352 

29.339 

29.272 

29.321 

70 

78 

71 

75 

87 

77 

79.7 

88 

71 

.666.836 

.678 

.727 

28 

29. 16i-> 

29.232 

29.180 

29.192 

65 

78 

72 

67 

84 

78 

76.3 

86 

67 

.  591 .  877 

.704 

.734 

29 

29.164 

29.147 

29.234 

29.148 

69 

78 

72 

74 

85 

77 

78.7 

86 

71 

.641 

.863 

.718 

.741 

30 

29.178 

29.207 

29.238 

29.206 

69 

71 

68 

73 

80 

74 

75.7 

80 

69 

.655 

.637 

.604 

.632 

31 

29.295 

29.338 

29.248 

29.292 

63 

70 

66 

67 

80 

72 

73.0 

81 

63 

.522 

.598 

.569 

.560 

Meang.... 

29.353 

29.338 

29.313 

29.335 

70.5 

STi 

75^2 

76.3 

:^H 

.718 

.697 

.676 

= 

= 

August  1 

29.635 

29.092 

29.117 

29.281 

65 

74 

70 

79 

75 

75 

73.0 

82 

68 

.431 

.826 

.666 

.641 

2 

29.175 

29.261 

29.265 

29.234 

64 

64 

66 

69 

70 

70 

69.7 

76 

65 

.529 

.516 

.586 

.544 

3 

29.371 

29.340 

29.223 

29.311 

60 

70 

68 

64 

80 

72 

72.0 

81 

64 

.465 

..598 

.631 

.565 

4 

29.181 

29.315 

29.391 

29.296 

60 

65 

62 

64 

71 

66 

67.0 

75 

63 

.465!.  537 

.502 

.501 

5 

29.433 

29.445 

29.395 

29.424 

62 

70 

66 

67 

78 

70 

71.7 

77 

65 

.489.625 

.586 

.533 

6 

29.473 

29.473 

29.438 

29.461 

62 

70 

65 

66 

78 

69 

71.0 

78 

62 

.502.625 

.564,.  564 

7 

29.443 

29.405 

29.371 

29.406 

62 

68 

63 

66 

76 

68 

70.0 

77 

61 

.502.577 

.5091599 

8 

29.3U3 

29.137 

28.932 

29.124 

62 

66 

71 

66 

71 

74 

70.3 

74 

64 

.502  -572 

.718.597 

9 

29.171 

29.291 

29.283 

29.248 

62 

65 

62 

64 

71 

67 

67.3 

75 

62 

.529.537 

.  489 .  518 

10 

29.353 

29.435 

29.485 

29.424 

62 

68 

64 

66 

74 

68 

69.3 

73 

63 

.502:.  604 

.543.550 

11 

29.466 

29.505 

29.471 

29.481 

61 

65 

66 

63 

71 

70 

68.0 

72 

60 

.  510^  537 

.586.544 

12 

29.416 

29.283 

29.2.'i8 

29.319 

65 

70 

71 

66 

74 

75 

71.7 

75 

65 

.604;.  679 

.  704 .  662 

13 

29.135 

29.134 

29.117 

2a  129 

69 

75 

72 

72 

79 

76 

75.7 

79 

65 

.  668 .  814 

.731'  738 

14 

29.215 

29.228 

29.213 

29.219 

66 

68 

67 

69 

rj 

70 

70.7 

75 

68 

.599.618 

.  622!.  613 

15 

29.368 

29.433 

29.506 

29.436 

65 

65 

60 

69 

70 

63 

67.3 

72 

«3 

.  564!.  550 

.478 

.531 

16 

29.556 

29.593 

29.681 

29.577 

67 

61 

56 

60 

67 

59 

62.0 

67 

57 

.426,457 

.409 

.431 

17 

29.459 

29.506 

29.466 

29.477 

53 

63 

60 

56 

70 

63 

63.0 

72 

47 

.363.488 

.478 

.441 

18 

29.421 

29.348 

29.250 

29.340 

59 

70 

67 

62 

76 

70 

69.3 

77 

53 

.  4601. 652 

.622 

.578 

19 

29.145 

29.121 

29.183 

29.150 

64 

64 

62 

67 

69 

65 

67.0 

72 

65 

.556 

.629 

.516 

.534 

20 

29.263 

29.251 

29.223 

29.246 

60 

60 

61 

64 

70 

64 

66.0 

71 

62 

.465 

.385 

.497 

.449 

21 

29.211 

29.191 

29.120 

29.174 

58 

65 

62 

61 

71 

64 

65.3 

72 

59 

.443 

.537 

.529 

.503 

22 

29.298 

29.231 

29.216 

29.248 

59 

63 

56 

61 

67 

69 

62.3 

(.8 

59 

.423 

.522 

.466 

23 

29.244 

29.155 

29.212 

29.204 

52 

60 

54 

55 

66 

59 

60.0 

66 

53 

.349 

.438 

!351 

.379 

24 

29.250 

29.272 

29.294 

29.272 

49 

52 

52 

51 

56 

55 

54.0 

60 

50 

.321:.  335 

.335 

25 

29.357 

29.346 

29.29"J 

29.332 

50 

60 

54 

52 

65 

57 

58.0 

65 

50 

.334 

.451 

.378 

.3^ 

26 

29.294 

29.246 

29.241 

29.260 

56 

68 

61 

58 

70 

64 

64.0 

70 

52 

.422 

.449 

.497 

.456 

27 

29.269 

29.245 

29.236 

29.250 

52 

71 

63 

55 

75 

66 

65.3 

75 

53 

.349 

.704 

.536 

.530 

98 

29.224 

29.231 

29.208 

29.221 

57 

66 

61 

60 

70 

64 

64.7 

72 

58 

.426 

.586 

.497 

.503 

29 

29.276 

29.393 

29.271 

29.313 

54 

64 

59 

61 

67 

62 

63.3 

69 

53 

.443'  556 

.460 

.486 

30 

29.9r72 

29.238 

29.188 

29.233 

53 

62 

64 

65 

65 

67 

62.3 

67 

53 

.  376,.  516 

.55^ 

.483 

31 

29.298 

29.177 

29.168 

29.214 

62 

71 

68 

65 

77 

72 

71.3 

78 

63 

.516 

.678 

.631 

.608 

Means.... 

29.322 

29.301 

29.278 

29.300 

©To 

n.3 
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66.9 

."470 

.561 

.536 

.593 
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YAPOR. 

WIND. 

Aon 
do 
(0 

(10= 
tir« 

ount  of 
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=  clear 

li 

< 

Humidity, 
fiataration  =  1,000. 

Direction. 
From  whenoe. 

Velocity 
miles, 
hoar. 
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II 

11 

1 

iky.) 
=  iikyen- 
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caHt. 
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< 

6 
m 

B 

6 

i 

S 
d 

6 

d 

a 

d 

i 

a 

d 

a 

d 

Ok 

a 

8 

a 
d 

a 

d 

at 

.884 

.542 
,640 
.524 
.782 
.592 
.601 
.863 
.824 
.848 
.768 
,784 
.681 
.667 
.641 
.561 
.590 
.707 
.688 
.634 
.804 
.768 
.714 

.8or 

.669 
.753 
.600 
.652 
.753 
.718 
.623 
.585 

.804 
.768 
.843 
.582 
.824 
.858 
.854 
.856 
.833 
.846 
.850 
.860 
.789 
.792 
,738 
.797 
.734 
.807 
.751 
.758 
.858 
.779 
.697 
.810 
.731 
.812 
.731 
.734 
.774 
.720 
.712 

.743 

.750 
.718 
.770 
.755 
.759 
.858 
.860 
.841 
.812 
.822 
.792 
.769 
.725 
.697 
.707 
.717 
.757 
.728 
.784 
.809 
.781 
.770 
.756 
.776 
.749 
.717 
.793 
.752 
.717 
.696 

s 

SE.... 

S 

8W.  .. 
S.SW. 
SSW 

8 

SW... 
NE.  .. 
SB.... 
SB.... 
SW... 
SW.  .. 
S.SW. 

s 

8 

SW... 
SW.  .. 
E.NE. 
SB.... 

W 

K 

NE.... 

S 

Cnlm.. 

S 

W.8W 
Calm.. 
NW... 
N    .... 
Calm.. 

N 

S.SW. 

8 

W 

W.SW. 
SW... 

8 

W.SW. 

NE.... 

NE.... 

NE.... 

NW.  . 

NW... 

W 

W 

W 

SW... 

w 

NE.... 
NE.... 

N 

W.NW 

N 

N 

N 

N 

N 

NB.... 

N 

N 

NW.  .. 

Oalm.. 
S.SE.. 

8 

8E.... 
SB.... 

8 

8 

8 

SB.... 
Calm.. 
Calm.. 
SB.... 

8 

8 

8 

SB.... 
SB.... 
NE.... 
E.NB. 

8 

W 

Calm  .. 

8 

8 

NE.... 

8 

8 

Calm.. 
Calm.. 

N 

8E.... 

3 

a 

4 
13 
4 
4 
3 
4 
4 
2 
2 
3 
8 
2 
3 
2 
4 
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4 
3 
3 
2 
4 
3 
0 
2 
3 
0 
3 
3 
0 

3 

12 
13 
3 
4 
13 
13 
4 
4 
4 
4 
13 
13 
13 
13 
4 

13 
13 
13 
4 
3 
4 
4 
4 
3 
4 
4 
4 
2 
4 
3 

0 
3 

13 
3 
3 
4 
3 
3 
3 
0 
0 
3 
3 
3 
3 
3 
3 

25 
3 
3 
2 
0 
2 
2 

12 
4 
2 
0 
0 

25 
4 

o 
0  Calm.  .. 
5.0  88  W.. 
9.3  South  .. 
4. 3  8.  44  W. 
3. 7  S.  28  W. 
6. 3  S.  32  W. 

2 
7 
3 

I 

2 
6 

10 
5 
0 
5 
0 
0 
5 
0 
0 
6 
7 
6 

10 
5 
0 

10 
0 
7 
0 
0 
0 
5 
4 
0 

10 
8 

10 
2 
3 
5 

10 
6 
6 
2 
0 
0 
3 
2 
0 
4 
7 
9 

10 

10 
6 
3 
0 
0 
2 
7 
3 
5 
3 
3 
0 

10 
4 
2 
0 
0 
0 
6 

10 
0 
0 
0 
0 
0 
0 
0 
3 
3 

10 

10 
6 
0 
0 
0 
0 
0 

10 
0 
3 
3 
0 
6 

.841 

.786 

.946 
.850 
.819 

.51 
.03 

.856 
.900 
.841 

5.3  South  .. 
a  0  S.  46  W. 
a  0  N.  62  K  . 
1. 7  N.  74  E  . 
1. 7|  N.  74  E 
a  3  N.56W. 
a  7  N.  62  W. 
4.5  8.73W 
4.3  S.72W 
1. 3  S.  38  W. 
5.3  8.37W 
a  3  N.16W. 
6.0  N.  53E. 
1.3  8.81  E.. 
1. 7  N.  67  E  . 

0.  7.  N.  47  W. 

1.  7  N.  31  E 

1.46 

.829 

.833 

.8:16 

.850 

.741 

.771 

.7n4 

.711 

.776 
.799 
.790 
.802 
.850 
.807 

;;;;;; 

.01 
.06 
.23 
.03 
1.04 

.790 



.843 

4.7  N.  .39E. 
0.7  South  .. 
0. 7|  N.  52  W. 
1.  3  N.  45  E 
1.  3  N.  21  W. 
10. 3  North  . . 
0.  7i  8.  45  E 

.836 

.768 

.893 



.764 

.807 
.790 



.08 

.817 

.690 

.785 

.764 

6.3|8.  S-J  W. 

a  7 

4.5 

2.7 

a  66 



.434 

,747 
.780 

.952 
.704 
.585 
.708 
.653 
.653 
.644 
.754 
.708 
.720 
.708 
.810 
.822 
.761 
.751 
.690 
.658 
.727 
.747 
.525 
.708 
.790 
.685 
.747 
.731 
.613 
.812 
.799 
.841 
.836 
.731 

.768 
.799 
.804 
.786 
.799 
.796 
.743 
.856 
.740 
.793 
.799 
.812 
.815 
.848 
.8:n 
.819 
.831 
.848 
.836 
.833 
.888 
.819 
.703 
.805 
.812 
.833 
.838 
.833 
.828 
.841 
.804 

.718 
.750 
.723 
.758 
.731 
.745 
.724 
.799 
.779 
.766 
.798 
.856 
.830 
.818 
.793 
.777 
.766 
.801 
.808 
.713 
.807 
.830 
.731 
.804 
.801 
.807 
.818 
.818 
.831 
.849 
.79'J 

S  

W.NW 

W 

N 

N 

NW.  .. 

8 

SB.... 
N.NW. 

N 

8 

SE.... 
SE.... 

N 

E.NE.. 
NE.... 

8 

8W.  .. 
NE.  .. 
E.NE.. 
W.SW. 
W.NW 
SE.... 
SW.  .. 
SW.W. 
SW.  .. 
S.SE.. 
E.SE.. 
SE.... 
SE.... 
SE.... 

W 

NW.  .. 
8W.  .. 

N 

W.NW 
NW.  .. 
W.NW 
8E.... 
NW. .. 
N    .... 
NW.  .. 

W 

SW.  .. 
W.NW 
N.NE. 
E.NE. 
NE  ... 
NE.... 
NE... 
B.NE. 
W.SW. 
NW.  .. 

W 

W 

w 

w 

NW.  .. 

N 

N 

SB.... 
SB.... 

W... 

W.NW 

SB.... 

N 

Calm.. 
NW. .. 

8 

8 

8 

8 

8 

SB.... 

N 

W 

SW.  .. 

N 

E 

NE.... 
NB.... 
W.SW. 

8 

8 

W 

w 

8 

S 

8 

SB.... 
SE.... 
•SE.... 
SE.-.. 

4 
35 
3 
35 
25 
4 
3 
3 
35 
4 
4 
4 
3 
4 

13 
4 
4 
4 
3 
4 

13 
25 
3 
13 
12 
4 
4 
2 
2 
4 
2 

25 

25 
12 
12 
4 
12 
12 
4 
12 
2 
4 
2 
3 
4 
12 
4 
4 
4 
12 
4 
12 
4 
12 
25 
4 
13 
4 
2 
4 
4 
3 

35 

25 
2 

35 
0 
3 
3 

35 
3 
3 
3 
3 
3 
4 
3 
3 
4 
4 
2 
4 
2 
4 

25 
4 
2 
2 
2 
2 
3 
4 
4 

20. 3  8  86  W. 
24.3  N.60W. 

4. 7=  S.  45  W. 
24.0,  North  .. 

9. 0,  N.  8  W . 

6. 0|  N.  45  W. 

a  7j  N.  87  W. 
10.0  8.8  B.. 
14. 7  N.  29  W. 

1. 3  North  .  . 

1. 3  8.  38  W. 

1. 7,  S.  32  E  . 

0.  3  South  . . 

a  0  N.  52  W, 

6. 7'  N.  45  E  . 

a'»  N.  45E. 

2.3  S.  80E. 

1.3  N.45E 

5.3  N.  45  E 

1.3  N.  68  E 

10 
4 
0 
7 
0 
0 
3 
10 
10 
6 
8 
10 
10 
10 
7 
4 

5 
8 
6 
4 
3 
5 

10 

10 
3 
5 

10 
8 
4 

10 

3 
3 

10 
0 
0 
0 

10 
1 
3 
0 

10 

10 
0 

10 

.04 
.09 

.780 
.740 

.58 

.786 

.786 

.TP6 

.888 
.786 
.886 

.11 
.13 

.945 
.852 
.846 

..10 
.16 

.796 

.822 

.809 

.828 

.841 
.780 

.... 

.825 

8.3 
9.0 
11.7 
12.7 
5.7 
5.0 
1.0 
1.0 
1.0 
4.0 
2.7 

8.  m  W. 
N.72W. 
S.  87  W. 
8.  77  W. 
8.  61  W. 
8.  72  W. 
8.  26  W. 
8.  80  E  . 
N.  67E 
8.  45E 
8.  45  E  . 

10 
9 
7 
6 
3 
0 
4 
9 

10 
9 

10 

5 
9 
9 
5 
7 
3 
6 
7 
6 
10 
7 

0 
7 
6 

10 
4 
0 
3 
0 
0 

10 
8 

.882 
.805 

.861 
.876 

.07 
.01 
.07 
1.93 

.805 

.822 

.825 
.869 
.836 

'"Ah 

.01 

812 

.728 

.813 

.784 

as 

N.64W. 

6.5 

6.8 

4.5 

3.68 
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REPORT  OF  THE  SECRETARY  OF  WAR. 


Reductions  of  the  monthly  meteorologicdl  register  of  the  survey  of 


mtPERATURl— PAHRKITHKIT. 

TAFOR. 

of  32®  Pahr.,  expreSMed  in  United 

Wet  bulb,  or 

Dry  bulb,  of 

tern- 

ElasUcity.inU.S. 

Date. 

point  of 

peratnre  of  the 

indMs  aad  deci- 

open air. 

1 

1 

mals. 

i 

a 

B 

1 

a 

a 

t 

a 

a 

a 

1 

a 

a 

^ 

1 

A 

d 

d 

«i 

d 

d 

«i 

d 

d 

1 

A 

d 

d 

>• 

ot 

A 

X 

»• 

Qt 

Ok 

•* 

0« 

o> 

S 

t- 

« 

a 

1866. 

o 

O 

o 

o 

o 

o 

o 

o 

o 

Sept.      I 

29.110 

29.174 

29.074 

29.119 

70 

77 

71 

73 

85 

75 

77.7 

85 

69 

.693 

.81»|.  7041. 7391 

a 

29.194 

29.149 

29L278 

99.208 

72 

73 

65 

75 

78 

70 

74.3 

79 

70 

.744 

.744 

.5501.679 

3 

29.  .353 

23.328 

29.325 

39.335 

60 

67 

63 

63 

70 

67 

66.7 

71 

62 

.478 

.629 

.5891.541 

4 

29.293 

29.228 

29.170 

29.230 

58 

79 

70 

61 

80 

74 

71.7 

80 

57 

.269 

.677 

.67W.542 

5 

29.281 

29.341 

29.383 

29.335 

66 

66 

60 

69 

71 

69 

67.3 

75 

62 

.599 

.579 

.491'.  554 

6 

29.429 

29.411 

29.388 

29.409 

51 

69 

61 

54 

73 

65 

64.0 

75 

55 

.335 

.655 

.483.491 

7 

29.221 

29.083 

29.130 

29.145 

58 

60 

60 

61 

63 

62 

62.0 

66 

60 

.44».478 

.  49i;.  471 

8 

29.266 

29.346 

29.401 

29.338 

57 

64 

60 

60 

68 

62 

63.3 

69 

56 

.426^.543 

.491!.  487 

9 

29. 574 

29.583 

29.571 

29.576 

55 

65 

.58 

57 

69 

61 

62.3 

69 

55 

.407 

.564 

.443.471 

10 

29.534 

29.396 

29.336 

99.422 

52 

65 

62 

55 

69 

65 

63.0 

70 

53 

.349 

.504 

.5161.476 

11 

29.038 

29.095 

29.000 

29.044 

65 

68 

62 

68 

72 

65 

68.3 

73 

63 

.577 

.«11 

.5I6J.575 

12 

29.060 

29.080 

99.175 

29.105 

59 

65 

62 

62 

70 

65 

65l7 

79 

62 

.460 

.S-W 

.5161509 
.396.377 

13 

29..')34 

29.384 

29.369 

39.362 

52 

57 

.56 

55 

63 

60 

59.3 

66 

S3 

.349 

.38^ 

14 

29.294 

29.236 

29.4.'S9 

29.330 

53 

62 

55 

56 

70 

58 

61.3 

70 

54 

.363 

.449{.3EO|.4Q2 

15 

29.620 

29.664 

29.538 

29.607 

46 

52 

50 

51 

59 

52 

54.0 

65 

48 

.245 

.296.2731.27] 

16 

29.  .185 

29.371 

29.165 

29.307 

51 

68 

70 

55 

72 

73 

6&7 

75 

58 

.321 

.631 

.6901548 
.409,'.  494 

17 

29.276 

29.348 

29.336 

29.317 

66 

50 

56 

69 

61 

59. 

63.0 

74 

59 

.599.473 

18 

29.256 

29.208 

29.168 

29.211 

51 

51 

54 

53 

56 

57 

55.3 

59 

fuK 

.346.308i.376^.345{ 

19 

29.158 

29.277 

29.367 

29.267 

55 

52 

51 

57 

55 

54 

S&3 

62 

54 

.  4071. 349 
.3M.3e0 

.33S.364 
.443^.386 

90 

29.196 

29.101 

29.053 

29.117 

50 

55 

58 

58 

59 

61 

57.3 

63 

58 

81 

29.205 

29.365 

29.403 

29.324 

58 

43 

47 

50 

58 

49 

sa3 

61 

49 

.309'  160 

.297^.255 

8S 

29.501 

29.5(r7 

29.490 

29.499 

40 

50 

46 

42 

54 

49 

48.3 

56 

46 

.291 

.308^.2711.267 

83 

29.420 

29.434 

29.400 

29.418 

45 

60 

53 

47 

64 

56 

55.7 

65 

43 

.273 

.4651. 36$.  3671 

S4 

29.:i87 

29.  .336 

29.376 

29.366 

48 

62 

63 

50 

65 

65 

60.0 

66 

49 

.309 

.516 

.5491.4581 

S5 

29.319 

29.306 

29.354 

29.326 

60 

65 

59 

63 

68 

St 

55.0 

68 

54 

.478 

.577.3891.472 

36 

29.425 

29.507 

29.470 

29.467 

50 

51 

48 

52 

55 

50 

58.3 

60 

50 

.3:m 

.321).  309^.381 

27 

29.450 

29.539 

29.524 

29.504 

41 

62 

54 

45 

66 

57 

56.0 

66 

43 

.205 

.502^.  378.362 

28 

29.612 

29.558 

29.544 

39.571 

48 

64 

55 

50 

68 

59 

50.0 

69 

49 

.309 

.543. 3801.411 

29 

29.557 

29.531 

29.491 

29L526 

46 

60 

55 

49 

64 

58 

57.0 

66 

49 

.271 

.469 

.3931.3761 

30 

29.490 

29.496 

29.466 

29.484 

50 

62 

60 

58 

66 

63 

60.0 

CT 

48 

.334 

.509 

.491 

■*^ 

Means.... 

29.341 

29.346 

29.340 

29.342 

.... 

.... 

.... 

5a8 

G&2 

ia9 

61.3 

.... 

loj 

.502 

.450.448 

Oct.       1 

99.404 

29.474 

29.431 

29.436 

55 

60 

59 

SB 

65 

61 

61.3 

68 

57 

.393 

.451 

.473!.  439 

2 

29.314 

29.251 

29.256 

29.274 

52 

69 

68 

55 

73 

65 

64.3 

74 

5:j 

.349 

.655 

.516^.507 

3 

59.  .174 

29.374 

29.382 

29.377 

49 

49 

44 

58 

53 

46 

5a4 

65 

46 

.308 

.995 

.2fid.388 

4 

29.525 

29.554 

99.CT9 

29.566 

42 

49 

43 

44 

53 

46 

47.7 

62 

42 

.241 

.395 

.238.958 

5 

29.778 

29.758 

29.736 

29.757 

37 

48 

45 

39 

56 

48 

47.0 

60 

27 

.194 

.330 

.960.888 
.393^.339 
.46DL479 

6 

29.725 

29.675 

29.623 

29.674 

40 

58 

55 

42 

64 

56 

54.7 

65 

41 

.231 

.403 

7 

29.639 

29.577 

29.478 

29.565 

57 

65 

59 

60 

70 

62 

61.0 

71 

57 

.426 

.560 

8 

29.512 

29.446 

29.376 

29.445 

55 

65 

61 

57 

71 

64 

64.0 

78 

56 

.407 

.537 

.497.480 

9 

29.359 

29.284 

29.158 

29.967 

58 

59 

55 

60 

62 

58 

60.0 

66 

58 

.456 

.460 

.399^.436 

10 

29.197 

29.253 

»29.351 

29.267 

53 

57 

54 

55 

60 

56 

57.7 

61 

54 

.376 

.4S» 

.365.389 

11 

29  314 

29.314 

29.326 

29.318 

55 

56 

55 

57 

62 

59 

59.3 

63 

54 

.407 

.499 

.380.405 

12 

29.494 

29.271 

29.301 

29.355 

55 

59 

52 

57 

62 

55 

58.0 

62 

58 

.407 

.460 

.349.405 

13 

29.402 

29.461 

29.494 

39.452 

53 

55 

54 

54 

58 

57 

56.3 

58 

58 

.389 

.398 

.378.387 

14 

29.5R9 

29.594 

29.670 

29.618 

52 

54 

49 

55 

59 

51 

55.0 

60 

51 

.349 

.351 

.3211.340 

15 

29.770 

29.768 

29.774 

29.771 

41 

56 

50 

43 

62 

58 

58.3 

69 

42 

.231 

.499 

.334.331 

16 

29.737 

29.722 

29.627 

29.695 

45 

62 

58 

47 

65 

54 

55.3 

66 

45 

.273 

.516 

.  362!.  .384 

17 

29.550 

29.499 

29.461 

29.503 

43 

63 

58 

45 

67 

55 

55w7 

67 

45 

.251 

.923 

.349.374 

18 

29.480 

29.426 

29.398 

29.435 

45 

61 

55 

47 

69 

59 

58.3 

71 

45 

.273 

.430 

.380.361 

19 

29.  .397 

29.414 

29.423 

29.411 

51 

62 

62 

54 

71 

65 

6:1.3 

71 

52 

.335 

.436 

.51  a.  429 

20 

29.509 

29.458 

29.413 

29.460 

59 

65 

61 

62 

75 

65 

67.3 

75 

60 

.460 

.483 

.483.475 

21 

29.306 

29.191 

29.192 

29.230 

59 

64 

60 

62 

73 

60 

a'kO 

73 

60 

.460 

.476 

.SIS'.  485 

22 

29.111 

29.219 

29.260 

29.197 

54 

58 

49 

57 

62 

58 

67.0 

68 

58 

.378 

.256 

.306!.  314 

23 

29.238 

29.207 

29.291 

29.245 

41 

45 

39 

45 

54 

41 

46.7 

60 

41 

.205 

.181 

.21*. 199 

24 

29.358 

29.322 

29.464 

29.381 

35 

40 

38 

39 

43 

40 

40.7 

51 

31 

.152 

.208 

.20a'.  188 

25 

29.546 

29.479 

29.423 

29.483 

37 

43 

40 

40 

46 

42 

42.7 

47 

34 

.181 

.338 

.2911.913 

26 

29.301 

29.270 

29.  .341 

29.  .304 

36 

44 

40 

39 

46 

43 

42.7 

47 

37 

.173 

.968 

.8061.214 

27 

29.524 

29.5.37 

29.545 

29.535 

35 

43 

41 

38 

47 

43 

4a  7 

48 

37 

.165 

.335 

.931.907 

28 

29.4C8 

29.275 

29.240 

29.308 

43 

60 

56 

46 

63 

60 

56.3 

64 

42 

.238 

.478 

.  396'.  371 

39 

29.159 

29. 161 

29.144 

29.155 

50 

47 

44 

58 

50 

46 

49.3 

68 

46 

.334 

.883 

.9631.993 

30 

29.164 

29.154 

29.238 

29.185 

41 

40 

35 

43 

43 

37 

41.3 

55 

37 

.231 

.208 

.178.806 

31 

29.434 

29.474 

29.504 

29.471 

36 

38 

35 

39 

41 

38 

39.3 

48 

35 

.173 

.190 

.165.176 

Means.... 

29.439 

29.415 

29.419 

39.424 

«.e 

59.5 

52.9 

54.1 

.304 

.379 

.348 

.348 

.... 
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tke  northern  and  northwestern  lakes  at  CUveUmd^  Ohio, 


Humidity. 
Saturation  =  1,000. 


Direction. 
From  whence. 


Velocity,  in 
mile«,  per 


II 


Amonnt  of 
cloudiness. 
(0=  clear 
sky.) 
(10= sky  en- 
tirely over- 
cast.) 


a  J. 

I! 


o 


%  ."a 
< 


.854 

.658 
.631 
.502 
.846 
.802 
.825 
.82* 
.874 
.805 
.843 
.826 
.805 
.809 
.6» 
.743 
.846 
.064 
.674 
.861 
.856 
.829 
.847 
.856 
.831 
.861 
.684 
.856 
.781 
.861 


eBi 

,776 
.648 
.661 
.754 
.807 
.631 
,T83i 
.796 
.7«I6 
.604 
.751 
.670 
,613 
.502 
.604 
.662 
.687 
.605 
.761 
.411 
.738 
.780 
.636 
.843 
.743 
.786 
.793 
.760 
.766 


.812 
.751 
.790 
.810 
.884 
.763 
.664 
.664 
.825 
.636 
.636 
.636 
.765 
.616 
.647 
.854 
.819 
.612 
.802 
.825 
.853 
.781 
.809 
.890 
.867 
.656 
.612 
.761 
.616 
.684 


.768 
.795 
.823 
.658 
.626 
.797 
.647 
.633 
.832 
.812 
.  628 
.605 
.747 
.746 
.697 
.600 
.849 
.786 
.627 
.816 
.707 
.783 
.612 
.861 
.847 
.820 
.761 
.803 
.792 
.844 


8 

8W... 
SB.... 

8 

W.NW 
8... 
NE  . 
N.NE  . 
NW.  . 

8 

8 

W 

w. 

8 

N 

8 

8E.... 
SE.... 
NE  .  .. 
NB  ... 
NW... 


8E.... 
8... 
SB.. 
N  ... 
8.... 
SB.... 
SB... 
N  .... 


W.NW 

N 

8 

W.byN 
N.. 
NB  . 
W.NW 
NW... 

8 

W.... 

W 

w 

w 

NW 

NW... 

NB... 

NE  .  .. 

NE. 

E.  .. 

NW. 

8E.. 

8W. 

S.... 

NE  . 

NW. 

W.NW 

NE... 

NE... 

Calm 


8.... 

8.... 

8..,. 

8  ... 

8... 

SB.. 

NE  . 

W.NW 

SB... 

8 

W.... 

w.... 

w.... 
w.... 

8 i 

8 

NE  .  . 
NE.. 
NE  .  . 
NE  .. 
NW.. 
SE... 

8 

8 

N.... 

SE... 

SE... 

SE.... 

SB.. 

8E.. 


9.3 
2.3 
0.7 
5.3 
9.7 
0.7 
11.0 
15.7 
0.7 

a7 

5.3 
21.3 
21. 
2a  0 

1.7 
11.7 

5. 

b.7 
1.7 

13.7 
2. 
2l3 
8.7 

14.3 
8.3 
1.0 
1.7 
1.9 
0.7 


South  .. 
S.62W. 
8.  45  E. 
South  .. 
N.73W. 
8.  45  E 
N.45  E 
N.63W 
N.45W 
South  .. 
8.82W 
West.. 
West.. 
S;88W 
N.34W 
8.  4  W 
N.58  E 
N.74  E 
M.45E 
N.56  E 
N.45  E 
8.  39  E 
8.  11  E 
South  . 
N.  16E 
North . 
S.llW 
8.74  E 
East.  . 
N.72E 


.02 

*.'6i 


.03 

.07 

1.51 


..30 
.36 


.IS 
.57 
1.34 
.10 


.20 
1.46 


.613 


.754 


.827 


.798 


2.3  N.75W 


6.1 


6.2,  4.9 


6.70 


.816 
.605 
.794 
.636 

.816 
.829 
.822 
.674 
.660 
.869 
.674 
.674 
.933 
.605 
.833 
.847 
.840 
.847 
.602 


.612 
.684 
.636 
.732 
.726 
.7)9 
.767 
.661 
.633 
.726 

.611 


.731 
.607 
.733 
.733 
.512 
.675 
.751 
.706 


.772 
.628 
.616 
.703 
.772 
.636 
.790 
.607 
.576 
.558 
.568 
.461 
.434 
.750 
.767 
.643 
.696 
.831 
.766 
.750 
.738 

.716 


.636 
.843 
.767 
.777 
.816 
.628 
.633 
.616 
.756 
.761 
.605 
.812 
.8S9 
.661 
.667 
.6(t5 
.761 
.636 
.783 
LOOO 
.794 
.624 


.750 

.765 
.643 
.607 
.719 

.616 


.610 
.616 
.790 
.779 
.702 
.7TJ 
.800 
.605 
.641 
.616 
.792 
.636 
.654 
.789 
.622 
.650 
.812 
.738 
.736 
.723 
.605 
.669 
.647 
.735 
.776 
.773 
.750 
.788 
.630 
.797 
.728 

TtsT 


N... 

8... 
N  ... 
SB.. 


8... 
8W. 
8.... 
N... 
SB.. 
NB  . 
NE  . 
NE. 
NE. 
SB.. 
SB.. 
8.... 
SB.. 
SW. 
8.... 


SW. 
SW. 
NW. 
SW... 

8 

8 

S.8E. 

8 

8W.. 
W.NW 


N 

W.. 
N.. 
N.. 
8... 
N.. 

W 

N  .. 
SB.... 
8... 
NE.  .. 
NE... 
NE  .  . 
NE  ... 
NE.  . 
N.... 
W.... 

8 

SW.. 

8 

SW 

SW... 

W.8W, 

NW... 

SB.... 

SW... 

W.NW 

8 

NW... 

W.. 

W.. 


SE... 
N  .... 
SB... 

8 

8 

8 

8 

8 

SB... 

8 

NB  .. 
NE  .. 
NB  .. 
NE.. 
SB... 
SB... 

8 

SB... 

8 

S 

8 

SW.. 

w.... 

NW.. 
SE... 
W.... 

8 

8 

NW.. 
W.NW 
SW  .. 


1.0 

6. 

5. 

a? 

9.7 
1.3 
I. 

a 

11.7 
2.7 

a 

ia3 

9. 

9.7 

1. 

1. 

1.3 

2.6 

ao 

5. 

26.3 
20.3 

2a 

24. 
L9 

ta 

4.3 
24. 

a 
la 
2a 

ad 


8.96E 
N.  5W 

N.  6  E 
N.72  E. 
8.37  E 
South. 
8.45W 
South. 
8.  50  E 
8.  10  E 
N.45E 
N.45E 
N.45  B 
N.  45  E 
8.  74  E 
N.67  E 
S.24W 
8.  30  E 
S.36W 
South  . 
8. 13W 
S.45W 
8.74W 
N.45W 
South . . 
S.26W 
8. 16W 
8.  4  E 
8.66W. 
N.78W. 
N.80W. 

8751 W 


10     10 
10     10 


5.0  4.5 


2.01 


.26 


.12 
.03 
.(7 
.17 
.36 
.38 

a40 
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TXMPERATURK— FAHRENHEIT. 

TAPOR. 

Barometer  redneed  to  temperatnre 
of  320  Fabr.,  exprened  in  United 

States  iDches  and  dedmaln. 

Wet  bulb,  or 

Dry  bulb,  or 

tern- 

Ela»4lcity,inU.S. 

Date. 

point 

of 

peratnre  of  tbe 

inches  and  deci- 

openab*. 

• 

mals. 

a 

1 

a 

S 

a 

1 

i 

i 

a 

a 

a 

a 

1 

a 

a 

a 

1 

CS 

d 

d 

« 

d 

a 

« 

u. 

d 

1 

4 

d 

d 

I^ 

o 

o> 

s 

r- 

09 

o> 

t- 

01 

a> 

34 

% 

** 

o* 

9* 

s 

1866. 

o 

O 

o 

o 

o 

o 

o 

o 

o 

Nov.       1 

29.458 

29.930 

29.186 

29.289 

36 

48 

47 

39 

58 

49 

46.7 

58 

34 

.173 

.282 

.897 

.251 

2 

29.403 

29.503 

29.561 

29.489 

47 

49 

43 

49 

58 

45 

4a  7 

52 

43 

.297 

..1C8 

.851 

.885 

3 

29.678 

29.672 

29.641 

29.664 

40 

40 

39 

42 

43 

41 

42.0 

43 

41 

.221 

••208 

.2121.814 

4 

29.756 

1:9.758 

29.831 

29.782 

44 

40 

39 

47 

44 

41 

44.0 

50 

34 

.249 

.195 

.212!.  219 

5 

29.965 

29.969 

30.022 

29.992 

36 

39 

32 

38 

41 

32 

37.0 

47 

34 

.186 

.212 

.  1811. 193 

6 

29.959 

29.841 

29.800 

29.867 

34 

48 

37 

.77 

51 

39 

42.3 

52 

27 

.157 

.296 

.194.316 

7 

29.669 

29.602 

29.520 

29.597 

31 

51 

42 

33 

59 

46 

4a  0 

61 

32 

.151 

.269 

.215.812 

8 

29.468 

29.406 

29.434 

29.436 

36 

54 

50 

39 

57 

54 

50.0 

58 

37 

.173 

.378 

.308.886 

9 

29.533 

29. 476 

29.484 

29.496 

45 

52 

48 

58 

10 

51 

53.1 

62 

47 

.260 

.282 

.2961.279 

10 

29.483 

2».346 

29.129 

29.319 

33 

47 

45 

36 

58 

48 

45.3 

57 

35 

.149 

.257 

.260.282 

11 

29.106 

29.186 

29.353 

29.215 

41 

44 

40 

44 

49 

43 

45.3 

54 

43 

.218 

.223 

.208.816 

12 

29.496 

29.564 

29.621 

29.560 

40 

41 

35 

43 

45 

37 

41.7 

51 

31 

.208 

.205 

.  178 .  197 

13 

29.674 

29.597 

29.575 

29.615 

28 

40 

41 

30 

50 

44 

41.3 

51 

29 

.130 

.117 

.  218 .  155 

14 

29.358 

29.328 

29.311 

2a  332 

41 

50 

46 

46 

53 

49 

49.3 

53 

43 

.193 

.381 

.2711.861 

15 

29.077 

28.858 

28.879 

2a  938 

42 

44 

•7 

44 

47 

39 

43.3 

50 

39 

.Wl 

.249 

.194.228 

16 

29.806 

28.637 

2a  977 

2a  874 

32 

35 

38 

34 

39 

41 

3ao 

45 

33 

.155 

158 

.  190L  166 
.  186!.  190 

17 

29.197 

29.230 

29.266 

29.231 

38 

40 

36 

41 

44 

38 

41.0 

45 

38 

.190 

.195 

18 

29.246 

29.223 

29.204 

29.234 

35 

45 

44 

38 

50 

47 

45.0 

51 

36 

.165 

.234 

.249.316 

19 

29.009 

28.884 

28.854 

2a  916 

43 

45 

45 

45 

48 

47 

46.7 

48 

44 

.251 

.2TJ.261 

20 

29.052 

29.047 

29.192 

29.097 

41 

43 

40 

44 

46 

42 

44.0 

48 

42 

.218 

!238 

.221.286 

21 

29. 319 

29.318 

29.286 

29.306 

35 

39 

34 

38 

48 

36 

3a7 

45 

36 

.165 

.199 

.170.17& 

22 

28. 937 

2a  982 

29.197 

29.039 

35 

34 

33 

37 

37 

35 

36.3 

44 

34 

.178 

.157 

.  162..  166 

23 

29.360 

29.364 

29.404 

29.376 

31 

31 

30 

33 

34 

32 

33.0 

37 

32 

.151 

.139 

.  144'  145 

24 

29.475 

29.478 

29.456 

29.470 

30 

34 

32 

32 

38 

35 

35.0 

40 

32 

.144 

.144 

.  143'.  143 

25 

29.562 

29.570 

29.487 

29  540 

31 

37 

30 

33 

40 

32 

35l0 

41 

30 

.151 

.181 

.  1441. 159 

26 

29.455 

29.417 

29.403 

29.425 

28 

47 

40 

30 

51 

42 

41.0 

51 

29 

.130 

.270 

.221L807 

27 

29.406 

29.307 

29.260 

29.324 

35 

50 

50 

38 

54 

53 

48.3 

54 

36 

.165 

.308 

.321.365 

28 

29.121 

28.983 

29.063 

29.056 

54 

55 

49 

55 

59 

51 

55.0 

59 

51 

.404 

.380 

.321.3® 

29 

29.064 

29.091 

29.159 

29.105 

40 

36 

33 

42 

39 

35 

:w.7 

51 

35 

.221 

.173 

.162.185 

30 

29.270 

29.353 

29.418 

29.347 

27 

26 

28 

29 

30 

30 

29.7 

47 

29 

.124 

.095 

.  130{.  116 

Meang.... 

29.378 

29.348 

29.366 

29.364 

.... 

.... 

39.5 

46.9 

41.8 

42.7 

.194 

.231 

.218 

.814 

Dec       1 

29.525 

29.538 

S9.519 

29.527 

28 

27 

28 

29 

30 

30 

29.7 

34 

29 

.142 

.113 

.130 

.188 

2 

29.550 

29.469 

29.464 

29.494 

23 

38 

31 

24 

42 

33 

33.0 

48 

23 

.112 

.177 

.151 

.147 

S 

29.367 

29.179 

29.181 

29.242 

30 

41 

40 

33 

46 

42 

4a  3 

47 

33 

.132 

.198 

.821 

.189 

4 

28.985 

29.111 

29.310 

29.135 

38 

44 

38 

40 

48 

40 

42.7 

49 

39 

.203 

.336 

.20:^ 

.814 

5 

29.536 

29.548 

29.574 

29.553 

32 

42 

38 

34 

45 

41 

40.0 

46 

34 

.155 

.228 

.190 

.191 

6 

29.537 

29.384 

29.411 

29.444 

39 

42 

43 

41 

44 

46 

43.7 

47 

31 

.212 

.241 

.238 

.821 

7 

29.4»?4 

29.2ffi! 

29.210 

29.358 

42 

47 

46 

45 

52 

49 

4a  7 

58 

45 

.828 

.257 

.271 

.TSi 

8 

28.740 

2a  795 

29.061 

2a  872 

52 

45 

33 

.% 

50 

36 

47.0 

5T 

36 

.349 

.234 

.149 

.941 

9 

29.195 

29.146 

29.156 

29.166 

23 

26 

17 

25 

29 

19 

24.3 

36 

19 

.100 

.106 

.  071  i.  098 

10 

29.261 

29.306 

29.395 

29.321 

11 

16 

12 

12 

16 

14 

14.7 

20 

12 

.061 

.067 

.0521.660 

11 

29.  401 

29.328 

29.356 

29.362 

12 

21 

19 

13 

23 

20 

ia7 

25 

12 

.063 

.090 

.092.069 

12 

29.441 

29.527 

29.562 

29.510 

11 

13 

12 

12 

14 

13 

lao 

20 

12 

.061 

.067 

.063^064 

13 

29.574 

29.472 

29.428 

29.491 

15 

20 

18 

16 

22 

20 

19.3 

23 

13 

.074 

.085 

.076,.  078 

14 

29.696 

29.740 

29.775 

29.737 

19 

19 

15 

20 

21 

16 

19.0 

23 

16 

.092 

.080 

.074'.  068 

15 

29.723 

29.610 

29.368 

29.5«7 

4 

18 

19 

5 

20 

20 

15.0 

23 

5 

.041 

.087 

.092.073 

16 

2a  958 

2a  853 

2a  867 

28.893 

27 

30 

30 

29 

33 

32 

31.3 

35 

22 

.124 

.132 

.  144;.  133 

17 

29.125 

29.278 

29.463 

29.289 

27 

24 

24 

28 

26 

26 

26.7 

33 

26 

.136 

.106 

.106 

.116 

18 

29.608 

29.514 

29.468 

29.530 

31 

28 

27 

33 

29 

28 

30.0 

34 

23 

.151 

.148 

.136 

.143 

19 

29.450 

29.  474 

29.486 

29.470 

28 

31 

30 

30 

34 

31 

3L7 

34 

29 

.130 

.139 

.155 

.141 

20 

29.804 

29.866 

29.851 

29.840 

13 

20 

4 

14 

21 

5 

13.3 

32 

5 

.067 

.096 

.041 

.068 

21 

29.763 

29.590 

29.520 

29.624 

2 

19 

23 

3 

21 

23 

15.7 

30 

2 

.096 

.080 

.123.0601 

22 

29.343 

29.182 

29.092 

29.206 

29 

35 

37 

30 

37 

39 

35.3 

40 

19 

.149 

.178 

.  194 .  174 

23     28.7iK). 

28.615 

28.633 

2a  679 

41 

42 

35 

43 

45 

37 

41.7 

47 

37 

.844 

.228 

.178.817 

24     2a  900 

28.918 

28.996 

2a  938 

30 

26 

28 

31 

30 

30 

30.3 

37 

30 

.155 

.130 

.  130J.  138 

25     29. 197 

29.246 

29.352 

29.265 

19 

21 

15 

20 

22 

16 

19.3 

30 

16 

.098 

.101 

.074.069 

26     29. 243 

29.104 

29.075 

29.141 

19 

28 

23 

20 

30 

25 

25l0 

32 

15 

.098 

.130 

.  lOOL  107 

27  j  29.204 

29.346 

29.359 

29.270 

10 

16 

12 

11 

17 

13 

ia7 

25 

11 

.057 

.078 

.063.066 

28 

29. 413 

29.:«7 

29.462 

29.421 

11 

17 

16 

12 

18 

17 

15.7 

18 

10 

.061 

.063 

.078 

.074 

29 

29.567 

29.508 

29.515 

29.530 

13 

16 

14 

14 

17 

15 

15.3 

17 

14 

.067 

.078 

.071 

.078 

30 

29.592 

29.533 

29.507 

29.544 

5 

18 

11 

6 

20 

12 

12.7 

23 

6 

.043 

.076 

.061 

.06li 

31 

29.402 

29. 395 

29.502 

29.433 

6 

19 

16 

7 

21 

17 

15.0 

21 

6 

.046 

.060 

.078 

.066 

Meanii .... 

29.367 

29.330 

29.353 

29.350 

23.7 

29.6 

26.0 

26.5 

."ll9 

.133 

.Iw 

."m 

.... 
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the  northern  and  northwestern  lakes  at  Cleveland,  Ohio, 


VAPOR 

WIND. 

Amount  of 
(0  =  clear 

< 

II 

< 

Humidity. 
Sataration  =  1,000. 

Direction. 
From  whence. 

Velocity,  in 
mileii,  per 
hoar. 

it 

1^ 

i 

■ky.) 
(10= sky  en- 
tirely over- 
cist) 

i 

S 

S 

1 

a 

01 

d 

S 

a 

d 

d 

ci 

a 

d 

a* 

d 

at 

.726 
.f»53 
.829 
.772 
.811 
.712 
.800 
.726 
.777 
.705 
.7.56 
.730 
.782 
.617 

.a%- 

.792 
.738 
.719 
,840 
.756 
719 

.727 
.794 
.750 
.677 
.824 
.790 
.537 
.812 
.546 
.660 
.638 
.684 
.322 
.798 
.772 
.636 
.677 
,646 
.777 
.767 
.744 
.712 
.712 
.628 
.732 
.722 
.738 
.761 
.726 
.569 

.853 

.840 
.824 
.824 
1.000 
.816 
.691 
.738 
.790 
.777 
.750 
.P07 
.756 
.781 
.816 
.7.38 
.811 
.772 
.847 
.829 
.  80-J 
.797 
.794 
.698 
.794 
.629 
.798 
.859 
.797 
.782 

.769 
.829 
.801 
.758 
.878 
.773 
.676 
.759 
.704 
.714 
.715 
.747 
.620 

.ra2 

.808 
.722 
.742 
.712 
.821 
.784 
.755 
.772 
.769 
.707 
.775 
.778 
.752 
.851 
.784 
.709 

8 

N 

SW... 
SB.... 
NE.... 
SE.... 
8E.... 

8 

SW  ... 
SE.... 
SW... 

W 

SE.... 

8 

8 

W.8W 

W 

S 

SR.... 
XW... 
W.NW 

s 

NW... 
NW... 
W.NW 
SB.... 

8 

SB.... 
W.NW 
SW.... 

8 

W 

W 

SB.... 
NB.... 
NW... 
SW  ... 

8 

W.SW 
8B.... 

W 

W.NW 

E 

8 

W 

w 

W.SW 

8 

8 

NW... 
NW ... 
SW  ... 
NW... 
NW... 

W 

8.  SB.. 

8 

SB.... 
W.NW 
SW  ... 

S 

NW... 

8 

NE.... 
NE.... 
8E.... 
SB.... 
Calm . . 

8 

SB.... 
W.SW 

8 

8 

8 

W 

W 

8 

8 

W 

NW.... 

8 

N 

NW... 
NW.   . 

8 

8 

8 

SB.... 

8 

W.NW 

25 
4 
2 
2 
S 
2 
2 
4 
2 
4 

12 
2 
2 

12 
2 
4 

12 
2 
2 

12 

12 
2 
4 

12 
4 
9 
2 
4 
2 

12 

25 
4 
2 
8 
4 
2 
2 
2 
2 
2 

25 
4 
4 

12 
2 

25 
4 
8 

25 

25 

12 
4 

25 
4 
2 
4 
4 

12 
4 

25 

35 

12 

2 

2 

8 

8 

2 

0 

3 

25 

25 

2 

25 

4 

35 

25 

2 

2 

25 

4 

2 

35 

12 

25 

2 

2 

4 

2 

4 

25 

2a3 

6.0 
1.7 
1.7 
2.7 
0.7 
1.7 
2.0 
1.7 
10.3 
19.7 
2.0 
9.0 
9.3 
12.7 
17.7 
5.3 
2.0 
11.7 
13.7 
7.3 
10.3 

la? 

a? 
2.0 
2.7 
3.3 
6.0 
2.0 
5.7 

South  .. 
N.  45W. 
8.  45  W. 
S.  74E.. 
N.45E 
8.  45  E  . 
8. 16  E  . 
South  .. 
S.37W. 
S.  45  E 
8.  72  W. 
8.  81  W. 
S.  12  E  . 
Sonih  . . 
8.  87W. 
8.  88W. 
8.  77  W. 
South  . . 
8.  41  W. 
N.45W. 
N.60W. 
.N.  5  W. 
N.  45  W. 
N.  45  W. 
S.82W. 
8.  21  B  . 
South  . . 
S.45E. 
8.  74  W. 
S.  11  W. 

10 
10 
10 
9 
10 
0 
0 
4 

10 
4 
10 
10 
4 

10 
10 
10 
10 
7 
10 
11 
10 
10 
5 
4 

10 
0 
3 
10 
10 
10 

2 
3 

10 
10 
5 
0 
0 
10 
4 

10 
3 
8 
5 
10 
10 
10 
9 
8 
10 
10 
9 
10 
9 
10 
4 
3 
7 
10 
10 
10 

0 
10 
6 
10 
0 
0 
0 
10 
0 
10 
10 
0 
9 
10 
10 
10 
0 
10 
11 
11 
10 
10 
10 
10 
0 
0 
10 
10 
10 
10 

.38 

.57 
.33 

.02 
.07 
.31 

.807 
.800 
.794 
.800 
782 

.11 
.90 

719 

.934 
.829 
.775 

.14 
.63 

.775 

.696 

.675 
.661 
.617 
.704 
.762 
.836 
.660 
.646 
.665 
.682 
.730 
.816 
.721 
.712 
.845 
.703 
.754 
.887 
.712 
.855 
.712 
.807 
.762 
.782 
.860 
.782 
.834 
.840 
.834 
.708 
.712 

.8C0 

.782 
.800 
.829 
.820 
.738 
.767 
.781 
.705 
.692 
.635 
.850 
.810 
.702 
.829 
.850 
.794 
.754 
.883 
.893 
.750 
1.000 
.816 
.807 
.782 
.829 
.746 
.810 
.834 
.823 
.804 
.834 

.757 

.781 
.776 
.716 
.781 
.764 
.809 
.734 
.719 
.701 
.707 
.797 
.810 
.751 
.797 
.815 
.757 
.797 
.857 
.796 
.807 
.814 
.838 
.828 
.819 
.846 
.793 
.814 
.826 
.824 
.755 
.772 

3.4 

2.0 
10.0 

24.0 

ao 
a3 
5.0 
6.0 
3a7 
21.3 
9.0 
21.3 

25.0 
2.7 
9.7 

2^3 

ao 
6.0 
9.3 
1.7 
2.7 
9.3 

16.7 
9.3 
8.7 
15.3 
24.7 
31.7 
6.0 
8.0 

a7 

S.63W. 

8.  42W. 

8.  16  E. 
South  . . 
8.  77W. 
8.  45  E. 
8.  31  E  . 
S.  45W. 
8.  63W. 
8.  45  W. 
8.  61  W. 
Went... 
8.  45  W. 
8.  45W. 
N.  45  E. 

East 

S.  72  B. 
N.  76  W. 
South .  . 
8.86W. 
8.74  B. 
South  .  . 
South.. 
8.  42  W. 
Went . . . 
8.  55W. 
8.  82W. 
N.65W. 
West... 
Went . . . 
South  . . 
8.43W. 

7.7 

10 

0 

2 
10 

3 
10 
10 
10 

0 
10 

6 
10 
10 

5 

0 
10 
10 

5 
10 
10 
10 
10 
10 
10 
10 

6 
10 
10 
10 

0 

6 

7.3 

10 

0 
10 

0 
10 
10 

3 

7 
10 

7 
10 
10 
10 
10 
10 
10 
10 
10 
10 

0 

7 
10 
10 
10 
10 
10 
10 

4 
10 

5 

4 

6.8 

10 

0 
10 

0 
10 
10 

4 
10 
10 
10 
10 

5 
10 
10 
10 
10 
10 
10 

0 
10 
10 
10 
10 

0 
10 
10 
10 
10 
10 

4 
10 

8.70 

SW... 
SW... 

8 

w 

SB.... 
SB.... 
SW... 
8.  SW. 
SW  ... 
SW  ... 

w 

SW... 
SW  ... 
NE.... 

8 

SB.... 
NW... 

8 

8 

SB.... 

8 

8 

SB.... 

W 

SW... 

8 

NW... 

W 

W 

8 

S 

w 

8 

8 

W 

SB.... 
SB.... 
SW... 
W.SW 
SW... 
W.SW 

w 

8W    .. 
SW  ... 
NE.... 

N 

E.SB.. 

W 

8...... 

W 

NE.... 

1:::::: 

8 

W 

W 

8 

NW... 

W 

W 

8 

SW  ... 

8 

8.SE  . . 

8 

8 

SE.... 
W.SW. 
SW... 

W 

SW... 

W 

W 

8W  ... 
SW... 
NE.... 

E 

E.NE.. 
8W... 

8 

W 

SE.... 

8 

8 

W.SW 

W 

8 

W 

SW  ... 

W 

w 

8 

N 

4 

2 
12 

4 

2 
12 

8 
35 

4 
IS 

4 
85 

2 
25 

8 

8 

n 
2 

8 
8 
8 
18 
12 
4 
4 
4 
35 
35 
4 
9 
2 

4 
4 

25 
4 
4 
4 
4 

35 
25 
12 
25 
35 
8 
8 
8 
4 
18 
4 
8 
8 
8 
4 
18 
18 
4 
3 
35 
25 
12 
2 
2 

3 
85 
35 
3 
4 
4 
18 
45 
35 
4 

35 

85 

4 

8 

4 

3 

4 

12 

25 

8 

4 

12 

45 

18 

8 

45 

85 

35 

8 

2 

2 

887 

.868 

.703 

.820 
792 

.39 

824 

.762 

.805 

746 

.04 
.56 

.804 
.810 

804 

829 

.850 
750 

.13 

.775 
.883 

.800 

.48 
.34 

.782 

.816 
.7:30 

.08 

.890 

.914 

.893 
.830 
.850 

.79 
.06 

.797 
.804 
.816 

.30 
.12 

.760 
.769 

.03 

.841 

.751 

.798 

.797 

.... 

.... 

7.5 

8.58W. 

7.5 

7.9 

8.1 

a« 
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T£afPERATUR^-FAHREMHKIT. 

VAPOR. 

Barometer  reduced  to  temperature 
of320Fahr.,exprefwdln  United 

Statea  Inehet  and  de^aU. 

Wet  bulb,  or 

Dry  bulb,  oi 

tem- 

Elattldty.lnU.S. 

DAte. 

point  of 

perature  of  the 

inches  and  deci- 

evaporation. 

open  air. 

1 

J 

mall. 

a 

^ 

B 

i 

a 

e 

a 

a 

E 

a 

1 

^ 

a 

a 

1 

A 

d 

d 

i 

a 

d 

« 

d 

d 

8 

.S 

d 

d 

d 

t- 

« 

A 

S 

** 

w 

o> 

»* 

©1 

o> 

% 

s 

s 

»* 

CI 

« 

S 

18fi6. 

o 

o 

o 

o 

o 

o 

o 

e 

o 

July     1 

29.619 

29.615 

29.561 

29.598 

57 

63 

61 

63 

78 

66 

67.0 

74 

49 

.386 

.455 

.470.4371 

2 

29.601 

29.535 

29.433 

29.523 

61 

68 

63 

66 

76 

69 

70.3 

78 

60 

.470 

.5n 

.495 

.514 

3 

29.411 

29.284 

29.233 

2a  309 

64  1  70 

6;j 

70 

80 

69 

Tao 

82 

62 

.516 

.S98.49& 

.536 

4 

29.098 

29.085 

29.138 

29,107 

62 

66 

65 

64 

69 

66 

67.0 

70 

62 

.529 

.671.377 

.593 

5 

29.278 

29.288 

29.301 

29.287 

05 

72 

69 

67 

75 

70 

70.7 

77 

65 

.591 

.744.695^.6771 

6 

29.373 

29.347 

29.313 

29.344 

70 

74 

70 

73 

79 

73 

75.0 

81 

69 

.693 

.772.693.719 

7 

29.313 

29.290 

29.255 

29.286 

69 

T8 

68 

73 

78 

72 

74.3 

79 

68 

.655 

.7041.631.663 

8 

29.243 

29.273 

29.323 

29.280 

70 

71 

63 

73 

73 

69 

71.7 

75 

68 

.693 

.7311.495.640 

9 

29.509 

29.535 

29.567 

29.537 

60 

65 

56 

63 

72 

60 

65.0 

74 

56 

.478 

.524. 396,.  466 

10 

29.620 

29.554 

29.518 

29.564 

55 

67 

62 

59 

80 

67 

68.7 

80 

50 

.380 

.487.489.453 

W 

29.591 

29.545 

29.463 

29.533 

67 

70 

67 

70 

76 

69 

71.7 

78 

58 

.622 

.652.635.636 

12 

29.523 

29.442 

29.368 

29.444 

65 

70 

67 

69 

77 

71 

72.3 

77 

66 

.564 

.639.608.604 

13 

29.283 

29.312 

29.245 

29.280 

71 

73 

70 

73 

77 

72 

74-0 

76 

69 

.731 

.  757:.  706|.  731 

14 

29.325 

29.324 

29.:)20 

29.323 

70 

76 

72 

72 

80 

74 

75.3 

81 

70 

.706 

.  843 .  757 

.769 

15 

29.320 

29.382 

29.360 

29.354 

72 

74 

71 

74 

81 

74 

76.3 

88 

72 

.757 

. 745. 718 

.740 

16 

29.438 

29.437 

29.385 

29.420 

72 

76 

73 

75 

83 

76 

76.0 

63 

72 

.744 

.  808'.  771 

.773 

17 

29.4.38 

29.352 

29.311 

29.367 

73 

77 

68 

75 

81 

70 

75.3 

82 

68 

.784 

.873.658 

.778 

18 

29.265 

29.193 

89.252 

29.237 

70 

72 

61 

72 

73 

62 

69.0 

75 

68 

.706 

.  771].  523 

.667 

19 

29.420 

29.430 

29.426 

29.425 

57 

65 

62 

50 

74 

64 

65.7 

75 

55 

.439 

.476.^ 

.481 

20 

29.417 

29.370 

29.323 

29.370 

57 

68 

66 

60 

74 

69 

67.7 

74 

65 

.426 

.6O4I.599 

.543 

81 

29.321 

29.810 

29.165 

29.232 

64 

72 

68 

66 

78 

72 

72.0 

78 

61 

.569 

.476.631 

.559 

22 

29.181 

29.170 

29.138 

29.163 

65 

69 

66 

60 

74 

66 

60.3 

75 

63 

.604 

.641.618 

.619 

23 

29.182 

29.228 

29.256 

29.222 

60 

66 

65 

68 

75 

68 

66.3 

74 

64 

.491 

.519.577 

.539 

24 

29.364 

29.297 

29.308 

29.323 

63 

73 

66 

65 

79 

71 

71,7 

78 

58 

.549 

.730|.572 

.617 

25 

29.354 

29.317 

29.343 

29.338 

67 

74 

67 

69 

79 

69 

72.3 

60 

68 

.635 

.772.635 

.681 

26 

29.421 

29.384 

29.375 

29.393 

64 

74 

69 

66 

60 

72 

72.7 

61 

62 

.569.758.666 

.665 

27 

29.368 

29%24 

29.263 

29.318 

69 

73 

70 

71 

80 

73 

74.7 

60 

66 

.682'  717.693 

.697 

28 

29.271 

29.187 

29.168 

29.209 

67 

74 

68 

70 

63 

71 

74.7 

84 

63 

.  622 .  718 .  644 

.661 

29 

29.181 

29.164 

29.135 

29.160 

67 

63 

62 

70 

80 

69 

73.0 

82 

63 

.622.349.462 

.478 

30 

29.201 

29.230 

29.854 

29.228 

64 

62 

58 

66 

76 

65 

69.7 

78 

63 

.569.342..T89 

.433 

31 

29.334 

29.168 

29.256 

29.253 

57 

60 

60 

61 

75 

68 

68.0 

79 

53 

.412.318.411 

.414 

Means.... 

29.363 

29.331 

29.315 

29.336 

.... 

.... 

67.5 

77.1 

69.3 

71.3 

... 

.... 

.587.634.588 

.605 

Aug.      1 

29.126 

29.067 

29.065 

29.087 

62 

69 

70 

64 

78 

73 

69.7 

75 

63 

.529. 666'.  693 

.630 

2 

29.083 

29.190 

29.222 

29.165 

60 

62 

57 

66 

67 

62 

65.0 

74 

61 

.436.489.399 

.442 

3 

29.370 

29.333 

89.294 

29.332 

54 

65 

63 

59 

73 

65 

65.7 

73 

52 

.351.510.549 

.470 

4 

29.161 

29.234 

29.294 

29.230 

58 

59 

59 

59 

61 

61 

6a3 

66 

58 

.469.473.473 

.472 

5 

29.367 

29.346 

29.349 

29.354 

57 

56 

59 

60 

66 

63 

63.7 

69 

54 

.426.. 350. 447 

.4oe 

6 

29.399 

29.383 

29.379 

29.387 

59 

61 

55 

63 

73 

63 

66.3 

75 

54 

.447.376.327 

.383 

7 

29.427 

29.375 

29.361 

29.388 

56 

65 

62 

60 

72 

66 

66.0 

74 

54 

.  396l.  524 .  508 

.474 

8 

29.372 

29.193 

29.093 

29.219 

57 

63 

58 

58 

73 

62 

64.3 

77 

53 

.452.443.429 

.441 

9 

29.059 

29.188 

29.234 

89.160 

55 

65 

56 

56 

71 

61 

62.7 

71 

56 

.420'  537.363 

.447 

10 

29.495 

29.395 

29.369 

89.486 

55 

63 

59 

57 

78 

63 

64.0 

72 

56 

.407.4:5.447 

.436 

11 

29.4U5 

29.480 

29.466 

29.450 

55 

65 

59 

57 

74 

64 

65.0 

74 

53 

.407.497.433 

.449 

12 

29.489 

29.385 

29.891 

89.388 

59 

68 

63 

63 

76 

66 

68.3 

78 

56 

.447.577.536 

.530 

13 

29.193 

29.145 

29.110 

29.149 

66 

73 

70 

69 

76 

71 

72.0 

77 

65 

.599.771.720 

.697 

14 

29.204 

29.220 

29.233 

29.219 

64 

69 

67 

65 

74 

69 

69.3 

76 

63 

.563.641.635 

.820 

15 

29  414 

29.471 

29.525 

29.470 

61 

64 

54 

65 

70 

57 

64.0 

71 

57 

.483.516.378 

.459 

16 

29.635 

29.606 

29.480 

29.574 

49 

56 

48 

53 

64 

55 

57.3 

65 

51 

.295.343.243 

.394 

17 

29.570 

29.521 

29.431 

29.507 

50 

60 

59 

55 

70 

66 

63.7 

70 

46 

.2951.385.407 

362 

18 

29.432 

29.363 

29.244 

29.346 

57 

67 

63 

68 

73 

66 

67.7 

75 

61 

.399.581.509 

.496 

19 

29.161 

29.138 

29.138 

89.146 

61 

58 

58 

63 

60 

60 

61.0 

69 

59 

.510|.456.456 

.474 

20 

29.267 

29.276 

29.222 

29.255 

53 

59 

53 

56 

66 

58 

6a7 

70 

53 

.363|.380.336 

.360 

21 

29.192 

29.163 

29.131 

29.162 

55 

56 

57 

56 

66 

63 

63.8 

70 

55 

.393,376.386 

.385 

22 

29.119 

29.178 

29.210 

29.169 

53 

54 

53 

56 

64 

55 

5a3 

66 

55 

.363.285.376 

.341 

23 

29.149 

29.206 

£9.136 

2a  164 

50 

56 

50 

52 

64 

53 

56.3 

65 

51 

.334.343.321 

.333 

24 

29.241 

29.254 

29.276 

89.257 

48 

55 

49 

51 

61 

53 

55.0 

62 

49 

.896^.354.895 

.315 

25 

29.373 

29.396 

2a  310 

29.346 

50 

55 

50 

54 

64 

55 

57.7 

65 

48 

.308.314.295 

.306 

26 

29.287 

29.241 

29.206 

29.345 

54 

60 

59 

56 

66 

64 

62.0 

68 

53 

.391.438.433 

.421 

27 

29.264 

29.265 

29.249 

29.259 

58 

62 

61 

61 

72 

63 

65.3 

73 

62 

.443.422.510 

.458 

28 

29.274 

29.235 

29.204 

29.238 

56 

67 

63 

61 

72 

65 

66.0 

72 

67 

.383.595.549 

.509 

29 

29.267 

2a  271 

29.8r.9 

29.266 

59 

61 

60 

60 

70 

63 

64.3 

71 

61 

.487.416.476 

.460 

30 

29.302 

29.423 

29,224 

29.316 

57 

63 

61 

58 

69 

65 

64.0 

78 

54 

.453i.  495.483 

.477 

31 

29.299 

29.261 

29.246 

29.269 

61 

63 

65 

63 

70 

66 

67.0 

76 

68 

.5l0|.462.5n 

.523 

Meaai.... 

29.303 

29.295 

2a  267 

29.886 

.... 

.... 

.... 

59.3 

69.2 

62.6 

63.7 

.... 

.... 

.423.467.459 

1        1 

.447 
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TAPOB. 

Amount    of 
cloQdinew. 
(0=cle«r 

n 
II 
1*^ 

II 

Hamidity. 
8«tantioD=  1,00a 

Direction. 
From  whence. 

Telodtj.  in 
miles,  per 
koar. 

11 

1! 

1 
1 

■ky.) 

(10= sky  en. 

tlrely  over- 
cart.) 

a 

c 

a 

A. 

a 

e. 

1 

a 

i 

i 

i 

4 

0. 

d 

4 

a 

a 

< 

.670 

.562 
.644 
.585 
.947 
.856 
.779 
.734 
.902 
.666 
.476 
.787 
.689 
.617 
.824 
.704 
.711 
.826 
.950 
.568 
.720 
.695 
.764 
.509 
.736 
.779 
.741 
.701 
.636 
.341 
.357 
.367 

.735 

.700 
.700 
.643 
.946 
.854 
.804 
.700 
.765 
.740 
.696 
.802 
.900 
.903 
.856 
.860 
.696 
.942 
.888 
.646 
.804 
.895 
.643 
.754 
.896 
.852 
.854 
.850 
.653 
.631 
.601 

.662 
.693 
.663 
.893 
.900 
.829 
.782 
.819 
.755 
.659 
.624 
.762 
.873 
.876 
.821 
.810 
.876 
.931 
.785 
.796 
.797 
.668 
.775 
.794 
.857 
.826 
.818 
.778 
.614 
.626 
..•S79 

8.8W. 

8 

8W... 

8 

SW... 
W.8W. 
8W... 
W.8W. 
NE.... 

E 

W.8W. 

W.8W. 

W.8W. 

8W... 

W.8W. 

W.SW. 

W.8W. 

SW... 

NE.... 

E.  NE 

W.8W. 

NW  .  . 

W.NW 

N.  NE. 

8W... 

NE.... 

SW... 

N.NW. 

N.NE. 

NE.... 

B.NB. 

8W... 
8W... 
W.SW. 
W.SW. 

8 

W.SW. 
SW... 
W.SW. 
NB.... 
NE.... 
W.SW. 
W.SW. 
W.SW. 
W.SW. 
W.SW. 
SW... 
SW... 
N.NW. 
N.NE. 
E.  SE. 
W.SW. 
W.SW. 
W.NW 
NW... 
W.SW. 
W.SW. 
SW... 

w 

NW.  . 
N.NW. 
8W... 

N.  NB. 
SB.... 
NW... 
W.SW. 
SB.... 
W.SW. 
W.SW. 
NW... 
NB.... 
N.  NB. 
W.SW. 
W.SW. 

W 

W.SW. 
W.SW. 
W.SW. 
W.SW. 
W.NW. 
NB.... 
SB.... 
W.SW. 
W.NW 

w 

W.SW. 
W.SW. 
SW... 
W.SW. 
8W... 
NW.  . 
SW... 
SB.... 

12 
25 
12 

12 
25 

12 

18 

4 
4 

35 
4 

25 
25 
12 
12 
4 
18 
25 
25 
12 
25 
12 
12 
25 
4 
8 
8 
12 
4 
12 
18 
4 
4 
8 
12 
18 
4 

18 
85 

18 

18 

12 
25 

18 
18 

18 

8 
3 

4.0 
8.3 
3iO 
2a7 
3.0 
13.3 
13.0 
14.3 

a7 

3.7 
6.0 
16.3 
24.7 
6.3 

ia3 

6.3 
9.3 
11.3 
3.0 
8.3 
8.0 

a3 
a  3 
4.3 
6.0 
1.3 
3.3 
1.7 

5iO 
4.0 
1.3 

0 
8.45W. 
8.   8W. 
N.71W. 
8.  64W. 
8.    7W. 
8.  68W. 
8.  47  W. 
8.83W. 
N.45E. 
N.58B. 
8.  68W. 
8.  66W. 
S.  75  W. 
8.  65W. 
8.  66W. 
8  53W. 
S.  58W. 
N.44W. 
N.36E. 
N.83E. 
8.  65W. 
8.  72W. 
N.72W. 
N.  45  W. 
8.  61  W. 
S.  66W. 
S.  50W. 
N.80W. 
N.38W. 
N.22W. 
N.  10  B  . 

1 
10 
10 
10 
10 
10 
3 
10 
10 
0 
8 
4 
0 
10 
6 
6 
8 
10 
7 
10 
10 
10 
10 
10 
8 
3 
2 
6 
10 
6 
6 

4 

10 
9 
3 
9 
1 
6 

10 
6 
8 
8 
0 
4 

10 
0 
5 
6 

10 
6 

10 

10 
2 
9 
3 
7 
8 
1 
4 
1 
8 
5 

8 
6 
4 
10 
3 
0 
6 
10 
0 
8 
0 
0 
10 
0 
0 
4 
10 
10 
10 
3 
10 
10 
0 
3 
1 
9 
0 
10 
10 
0 
10 

.735 

.704 

.868 
.893 
.854 

.88 
.18 

.807 

.854 

.831 
.761 

.18 

.848 

.796 

.902 

.900 
.909 

.06 

.856 

.904 
.900 
.878 
.8!2S 

.01 
.34 
.68 

.891 

.945 

.884 
.890 

.C8 

.8^ 

.691 

.899 

.846 

.646 

.891 
.769 

.04 

.650 

.692 

.813 

.785 

5.5 

8.  76  W. 

7.2 

5.5 

5.M 

1.86 

.688 

.892 
.740 
.629 
.682 
.511 
.464 
.668 
.545 
.708 
.582 
.503 
.644 
.660 
.764 
.704 
.575 
.525 
.716 
.880 
.557 
.588 
.479 
.575 
.659 
.527 
.665 
.539 
.756 
.570 
.700 
.656 

.854 
.718 
.890 
.882 
.776 
.568 
.786 
.772 
.713 
.776 
.727 
.838 
.949 
.896 
.812 
.561 
.636 
.743 
.880 
.696 
.670 
.869 
.798 
.733 
.661 
.727 
.886 
.890 
.831 
.783 
.843 

.865 
.714 
.741 
.901 
.703 
.603 
.740 
.751 
.785 
.744 
.731 
.753 
.885 
.8ti8 
.766 
.656 
.614 
.726 
.882 
.688 
.656 
.719 
.745 
.727 
.649 
.761 
.750 
.787 
.780 
.867 
.796 

8W... 
NW  .  . 
NW.  . 

N 

NW.  . 
W.NW 
NW... 
E.8E.. 
NE.... 
N.  NW. 
B.NE. 

E 

SW... 

SW.W. 

N.NE. 

NE.  N 

SW... 

W.SW. 

NE.... 

NE.... 

SW... 

NW... 

E.  8E 

W.NW 

NW... 

SW... 

W.SW. 

8E.... 

N.NW. 

E.byN. 

ne:... 

8.SW. 
W.NW 
W.SW. 
NW.  . 
W.NW 
NW... 
W.SW. 
NE.... 
W.NW 

W 

W.SW. 
SW... 
W.SW. 
SW... 
NE.... 
N.  NE. 
W.SW. 
W.SW. 
NB.... 
W.SW. 
W.SW. 

w 

W.SW. 

w 

W.SW. 
W.SW. 
W.SW. 
8.  SW. 
NW... 
SW... 
NE.... 

W.SW. 
W.SW. 
N.NW. 
NW.  . 

NB.... 
NW... 
N  NB. 
SB.... 
NW... 
NW... 
NB.... 

W.SW. 
NW... 
NE,  N. 
W.SW. 
W.SW. 
NB.... 
NB.... 
NW... 
NW... 
NW... 
NW... 
NW... 
W.SW. 

8 

SB.... 
NB.... 
W.SW. 
NE.... 

4 
4 
4 
4 
12 
4 

1 

25 
2 
9 
9 

12 
2 
4 
4 
2 

12 
2 
2 
2 

12 
2 
4 
2 
4 

25 
2 
4 
2 
2 

35 
35 
12 

4 
15 
18 
85 
8 
4 
4 
4 
8 
13 
4 
4 
4 
12 
12 
12 
4 

25 
4 
12 
18 
85 
45 
18 
4 
4 
4 
4 

18 
18 

18 

18 
18 

16.0 
16.0 
5.3 

a3 

18.0 
6.7 
6w7 

11 

8.3 
2.3 

1? 

6.0 
2.7 
.T3 

a7 
9.3 

5.3 
0.7 
9.0 
5.7 

a7 

6.3 

a7 
2ao 

8.  35W. 
N.  76  W. 
N.83W. 
N.29W. 
N.57W. 
N.50W. 
N.82W. 
S.  73B. 
N.31E. 
N.63W. 
N.   4W. 
8.  13  E  . 
8.  56W. 
S.  62W. 
N.21E. 
N.29E. 
S.66W. 
«.  67W. 
N.45E. 
N.28W. 
8.  e9W. 
N.55W. 

s.eew. 

N.8I  w. 
8.  75  W. 

10 
9 

1 

10 
1 
1 
9 
9 
10 
8 
4 
10 
10 
10 
8 
1 
1 
8 
10 
8 
10 
7 
4 
6 
1 

10 
10 
1 
10 
10 
10 

10 
10 
10 
10 
10 
.1 
8 
10 
10 
8 
6 
10 
10 
10 
10 
0 
0 
9 
10 
8 
7 
9 
9 
9 
9 
10 
4 
10 
9 
10 
6 

10 
10 
10 

1 

10 
0 
3 

10 

8 

0 

0 

10 

10 

10 

0 

0 

8 

10 

9 

8 

1 

10 

10 

1 

9 

2 

7 

1 

0 

10 

10 

.665 
.703 
.939 
.822 
.776 

.16 

.04 

8.14 

.76 

.765 

.937 

.935 
.675 

.48 

.674 

...... 

.776 

.846 
.944 
.783 

.48 

.04 

.733 

.681 

.718 

.886 

.809 
.816 
.809 
.861 



.06 
.12 
.46 

.790 
.738 
.872 

.08 
.06 

.825 

12. 7  8.  ^  w. 

2.3  S.29E. 
2.7!N.2l  W. 
8. 0"  8.  49  W. 
2.7  N.45E. 

.713 

.940 

.937 

.866 

.824 

.649 

.780 

.751 

.... 

.... 

4.5 

8.85W. 

a4 

4.7|5.9 

1    4.80 

Digitized  by  VjOOQIC 


652         KEPORT  OF  THE  SECRETARY  OP  WAR. 
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TBMPKRATURl— FAHRXUHKIT. 

TAPOR. 

Barometer  reduced  to  teroperatnre 
of  32®  Fahr.,  expreined  In  United 

States  inches  and  declmali. 

Wet  bulb,  or 

Dry  bulb,  or  tern- 

Elasticity  ,ln  U.S. 

Date. 

point  of 

perMtnre  of  the 

inches  auddeei- 

evaporation. 

open 

air. 

3 

1 

mals. 

a 

a 

a 
d 

i 

a 

a 
d 

i 

cd 

a 

d 

a 

d 

1 

S 

B 

d 

6 

i 

r* 

o» 

« 

S 

e» 

« 

0> 

t- 

et 

o> 

X 

S 

i 

t- 

c» 

a 

X 

186«. 

o 

o 

o 

o 

0 

0 

0 

0 

0 

Bept.      1 

29.233 

29.240 

29.082 

29.185 

66 

69 

70 

69 

75 

74 

72.8 

82 

67 

.599 

.728 

.679 

.669 

2 

29.122 

29.132 

29.  y51 

29.168 

68 

71 

64 

70 

74 

66 

70.0 

78 

67 

.658 

.718.569 

.648 

3 

29.  a% 

29.358 

29.351 

29.355 

63 

68 

03 

64 

71 

66 

67.0 

73 

61 

.562 

.644 

.536 

.581 

4 

29.374 

29.214 

29.178 

29.255 

59 

75 

64 

61 

80 

68 

69.7 

81 

61 

.473 

.800 

.543 

.605 

5 

29.1bl 

29.245 

29.314 

29.247 

68 

66 

55 

70 

72 

61 

67.7 

72 

61 

.658 

.550 

.354 

.557 

6 

29.437 

29.428 

29.414 

29.426 

57 

61 

58 

60 

71 

61 

64.0 

71 

55 

.426 

.403 

.443!.  4241 

7 

29.312 

£9.111 

29.038 

29.154 

55 

58 

59 

58 

59 

60 

59.0 

63 

54 

.39:< 

.46^ 

.4871.4501 

8 

29.143 

29.294 

29.367 

2a  268 

57 

60 

54 

58 

65 

56 

50.7 

65 

57 

.452 

.4511. 39 11. 431; 

9 

29.497 

29.548 

29.322 

29  522 

54 

62 

56 

56 

67 

58 

60.3 

68 

52 

.391 

.4891 

.42^^.434 

10 

29.567 

29.  453 

29.377 

29.466 

53 

63 

58 

56 

69 

60 

61.7 

70 

51 

.363 

.495 

.456.438 

11 

29.3T7 

28.975 

28.912 

29.088 

59 

67 

67 

60 

69 

70 

66.3 

70 

58 

.487 

.635 

.62£>^58l 

12 

28.973 

28.983 

28.985 

28.980 

60 

63 

60 

62 

66 

65 

64.3 

70 

57 

.491 

.536 

.451 

.493^ 

13 

29.240 

29.286 

29.307 

29.278 

52 

55 

55 

59 

64 

60 

61.0 

66     57 

.296 

.314 

.367 

.aad 

14 

29.325 

29.163 

29.363 

29.284 

32 

63 

47 

34 

66 

50 

50.0 

67  '  50 

.168 

.536 

.283.329( 

15 

29.562 

29.650 

29.659 

29.624 

40 

48 

43 

43 

55 

44 

47.3 

56 

41 

.208 

.243 

.264 

.238^ 

16 

29.563 

29.424 

29.327 

29.438 

47 

62 

54 

49 

65 

!S 

56.7 

66 

45 

.297 

.516 

..391 

.401 

17 

29.279 

29.137 

2a  330 

29.249 

62 

59 

52 

63 

60 

55 

59.3 

66 

55 

.542 

•487 

.349.4591 

18 

29.301 

29.288 

29. 243 

29.277 

50 

51 

49 

51 

52 

50 

51.0 

58 

51 

.348 

.361 

..T351 

..34ftN 

19 

29.236 

29.295 

29.  .37 1 

29.301 

47 

50 

49 

48 

53 

51 

50.7 

54 

50 

.310.321 

.321  .317 

20 

29.343 

29.206 

29.041 

29.197 

47 

52 

54 

49 

53 

45 

49.0 

56 

49 

.297 

.375 

.404.3»» 

21 

29.164 

29.280 

29.  .358 

29.267 

49 

51 

46 

50 

55 

48 

51.0 

68 

49 

.335 

..321 

.284.313 

22 

29.524 

29.  575 

29.559 

29.  ^W 

41 

48 

42 

42 

53 

44 

46.3 

57 

39 

.244 

.269 

.241.251 

23 

29.630 

29.577 

29.521 

29.576 

38 

51 

45 

40 

60 

47 

49.0 

61 

38 

.203 

.255 

.273.244 

24 

29.534 

29.453 

29.406 

29.464 

44 

63 

59 

46 

69 

64 

59.7 

70 

44 

.962 

.495 

.433.397 

25 

29.424 

29.274 

29.298 

29.332 

61 

60 

51 

65 

61 

52 

59.3 

68 

53 

483 

.505 

.361.450 

26 

29.491 

29.495 

29.492 

29.493 

46 

49 

43 

47 

53 

43 

47.7 

54 

45 

.297 

.295 

.27e'.290 

27 

29.518 

29.545 

28.567 

29.543 

50 

51 

55 

52 

57 

56 

55.0 

64 

43 

.334.295 

.42D(.3SO 

28 

29.668 

29.623 

29.559 

29.617 

50 

58 

61 

52 

69 

63 

61.3 

71 

45  '.  334I.  1631 

.510.336 

29 

29.621 

29.6.% 

29.514 

29.  .595 

48 

67 

58 

51 

74 

61 

62.0 

73 

47   .296.568 

.443.431? 

30 

29.546 

29.598 

29.492 

29.545 

46 

61 

56 

49 

67 

58 

58.0 

69 

46   .271 

.457 

.42^ 

.383 

Means.... 

29.385 

29.350 

29.340 

29.358 

.... 

....|«.4 

64.1 

57.1 

5a5 

.382 

.457 

.41. 

.417 

Oct        1 

29.553 

29.505 

29.454 

29.497 

49 

65 

59 

50 

72 

61 

6L0 

74 

51 

.335 

.524 

.„ 

.444 

2 

29.377 

29.271 

29.2U6 

29.285 

56 

63 

63 

60 

70 

64 

64.7 

71 

57 

.396'  482 

.562 

.480 

3 

29.404 

29.411 

29.437 

29.417 

43 

45 

39 

46 

51 

41 

46.0 

64 

43 

.238 

.220 

.212 

.9:3 

4 

29.562 

29.643 

29.702 

29.636 

41 

43 

35 

43 

50 

39 

44.0 

51 

41 

.231 

.186 

.152.190 

5 

29.911 

29.820 

29.787 

29.839 

31 

46 

37 

32 

55 

41 

42.7 

55 

31 

.162 

.192 

.168.174 

6 

29.824 

29.724 

29.618 

29.722 

38 

51 

45 

42 

61 

48 

.•S3. 7 

61 

36 

.177 

.242 

.260. 23G 

7 

29.610 

29.546 

29.494 

29.550 

57 

62 

59 

59 

64 

61 

61.3 

66 

47 

.  4.39'.  529 

.473.480 

8 

29.470 

29.441 

29.  .375 

29.429 

58 

62 

56 

59 

66 

57 

60.7 

67 

59 

.  469'  .««« 

.4361.469 

9 

29.407 

28. 318 

29.317 

29.347 

54 

67 

58 

56 

75 

60 

617 

77 

53 

.391^ 

.554J 

.456 

.467 

10 

2».362 

29.358 

29.382 

29.367 

56 

60 

54 

58 

67 

58 

61.0 

67 

59 

.422 

.425L.3a'S! 

.404 

11 

29.433 

29.394 

29.350 

29.392 

52 

50 

53 

54 

65 

55 

5ao 

a-s 

.M 

.362 

.420 

..376! 

.386 

12 

29.391 

29.  .332 

29.343 

29.355 

46 

51 

48 

47 

62 

50 

53.0 

63 

48  i.297 

229 

.309'.a7& 

13 

'J9.456 

29.457 

29.464 

29.459 

48 

55 

44 

49 

60 

46 

51.7 

60 

48 

.322 

.367 

.  269^.  317 

14 

29.622 

29.645 

29.671 

29.646 

42 

49 

43 

43 

57 

47 

49.0 

57 

43 

.254 

.242 

.225.240 

15 

29.792 

29.774 

29.758 

29.775 

41 

53 

47 

43 

61 

52 

52.0 

62 

42 

.231 

.297 

.  '2^1\.  9«U 

16 

29.760 

29.689 

29.682 

29.710 

39 

56 

56 

40 

63 

58 

53.7 

63 

42 

.235 

.356 

.422i..33i 

17 

29.523 

29.429 

29.412 

29.455 

48 

58 

56 

no 

63 

58 

57.0 

63 

51 

.»^ 

.416 

.4221.382^ 

18 

29.495 

29.448 

29.428 

29.457 

52 

65 

49 

53 

71 

52 

58.7 

71 

51 

.375 

.  537!.  3C8!.  4071 

19 

29.422 

29.4-24 

29.432 

29.426 

53 

60 

57 

58 

65 

62 

61.7 

71 

no 

.336 

.451 

.399'.395^ 

20 

29.530 

29.428 

29. 415 

29.458 

54 

61 

54 

55 

67 

57 

59.7 

69 

56 

.404 

.457 

..378.413 

21 

29.379 

29.291 

29.150 

29.2TJ 

56 

50 

58 

63 

70 

67 

66.7 

72 

58 

.356 

.247 

.363.329 

22 

28.958 

29.141 

29.169 

29.089 

59 

51 

48 

64 

59 

56 

59.7 

79 

57 

.433 

.269 

.2301.311 

23 

29.169 

29.137 

29.175 

29.160 

44 

43 

.38 

48 

49 

42 

4a  3 

56 

42 

.236 

.199 

.177 

.904 

24 

29.226 

29.297 

29.405 

29.  .309 

32 

38 

35 

34 

41 

38 

37.7 

44 

34 

.155 

.190 

.165 

.170 

25 

29.545 

29.540 

29.535 

29.540 

33 

36 

31 

34 

40 

34 

36.0 

43 

36 

.175 

.160 

.139 

.158 

26 

29.423 

29.352 

29.214 

29.330 

32 

41 

44 

35 

43 

46 

41.3 

46 

37 

.155 

.231 

.241 

.909 

27 

29.430 

29.494 

29.560 

29.495 

38 

42 

38 

40 

46 

40 

42.0 

48 

42 

.203 

.215 

.203 

.907 

28 

29.632 

29.410 

29.  .37 1 

29.471 

38 

48 

45 

39 

55 

52 

4a  7 

56 

39 

.216 

.243 

.207 

.992 

29 

29  273 

29.164 

29.036 

29.158 

47 

53 

52 

50 

54 

53 

52.3 

55  1  51 

.283 

.389 

..375.349] 

30 

29.087 

29.064 

29.100 

29.084 

39 

45 

38 

41 

50 

40 

43. 7 

52     42 

.212 

.2:14 

.203<.8IJP 

31 

29.308 

29.410 

29.463 

29.394 

32 

36 

32 

33 

40 

35 

3ao 

42     34 

.168 

.160 

.  142..  157^ 

Meani.... 

29.463 

29.431 

29.416 

29.437 

.... 

4—7 

58.8:50.6 

52.4 

....L..J.2JM) 

.3281-3021.3^71 

1 

1 
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TAPOR. 

WIND. 

Amount  of 

(0= clear 
•ky) 
(10= Iky  en- 
tirely over- 
cant.) 

1 

< 

II  ■ 

Hnmidlty. 
Saturation  =  1,00a 

Direction. 
From  whence. 

Velocity, 

in  miles,  per 

hoar. 

If 

1 

a 

e 

a 

9 

i 

a 

1 

I* 

6 

6 

d 

A 

B 
of 

6 
6, 
01 

< 

846 

.724 

.856 
.850 
.782 
.712 
.532 
.939 
.731 
.740 
.700 
.896 
.838 
.527 
.838 
.561 
.836 

.mo 

.930 
.798 
.932 
.743 
.667 
.493 
.700 
.911 
.7:0 
.634 
.231 
.677 
.690 

.810 
.891 
.838 
.793 
.659 
.825 
.940 
.872 
.876 
.880 
.848 
.731 
.708 
.786 
.918 
.872 
.805 
.927 
.859 
.934 
.850 
.836 
.847 
.727 
.9.10 
1. 000 
.935 
.886 
.825 
.876 

.793 

.882 
.877 
.786 
.736 
.726 
.898 
.847 
.829 
.796 
.895 
.818 
.609 
.839 
.743 
.854 
.896 
.929 
.861 
.906 
.840 
.806 
.720 
.757 
.885 
.885 
.810 
.659 
.764 
.782 

NB.... 
SbyW 
NW... 
E.NB. 
8W... 
8W... 
E.NE. 

W 

N.NW. 

N 

NE.... 
SW  ... 
W.8W. 
SE.... 
NW... 
W.NW 
8W... 

E 

NE... 
NB... 
W.8W. 
NW.... 
EbyN. 
EbyS. 
SB.... 
NE.... 
8W... 

8 

NE.... 
EbyS. 

N.NW. 
W.8W. 
8.SW. 
E.8E  . 
SW... 
SW... 
NB..,. 

W 

W.  SW 
W.SW. 
SW... 
SW... 
W.SW. 
W.SW. 
SW... 

8 

NB.... 
NB.... 
NB.... 
NB.... 
N.NB. 

N 

B 

SW... 
NE.... 

N 

SW... 

8 

NB.... 
W.SW. 

SB.... 
N.NW. 
NB.... 
NE.... 
NW... 
SW... 
SW.W. 
NE.... 

N 

NB.... 
8W... 
SW... 
NW... 
NW... 
NW... 

8 

NB.... 
NB.... 
NB.... 
NB.... 

N 

NB.... 

B 

RW  ... 
N 

sw!!! 

N 

N 

NB.  .. 

s 

4 
2 

2 

4 
2 
2 
2 
2 
3 
4 

12 
12 
2 
4 
2 
12 
2 
4 
4 
4 
2 
2 
2 
4 
4 
2 
2 
2 
2 

4 
35 
2 
2 
25 
12 
4 
4 
4 
4 
4 
45 
45 
12 
2 
4 
2 
2 
4 
3 
4 
4 
4 
3 
8 
4 
3 
4 
8 
3 

4 
3 
3 
4 
3 
3 
.4 
3 
3 
8 
12 
35 
12 
12 
2 
4 
2 
4 
2 
3 
2 
3 
14 
12 
25 

"2" 
3 
3 
3 

1.3 

N   47  F. 

10 
10 
10 

I 

10 

1 

10 
10 

1 
1 

10 
10 

2 
10 

3 
10 
10 
10 
10 
10 
10 

1 
10 

0 
10 
10 

0 

0 

1 

7 

10 
10 
10 
0 
3 
1 

10 
9 
9 
4 
10 
10 
10 
10 
9 
10 
10 
10 
10 
10 
10 
8 
8 
10 
10 
10 
3 
0 
7 
10 

10 
0 
10 
10 
0 
0 
10 
0 
0 
3 
10 
0 
10 
10 
2 
10 
10 
10 
10 
10 
10 
9 
0 
10 
10 
0 
0 
0 
0 
1 

.898 
.943 

8. 7,  8.  69  W. 

0. 7:  N.  83  W. 

2.3  N.66E. 

9.7  8.  49W. 

5. 3;  8. 45  \V. 

0.7'N.  19W. 

1. 7  N.  74  W. 

1.7  N.63W. 

I.O  N.49W. 

4. 0  8.  45  W. 
30. 1  8.  45  W. 
21.0' 8.  78  W. 

6.3  N.82W. 

2. 0,  N.  65  W. 

2.7;  8.  I3W. 

2. 7  8.  45  W. 

2. 7;  N.  53  E. 

3. 3*  N.  45  E. 

2. 6  N.  45  E. 

1.7  N.26W. 
2.3|  North.. 
3.3  East  ... 
4. 3i  8.  37  W. 
ao  N.IOE. 
2.3|N.24B. 
2. 0  8.  45  W. 
1. 3,  South  . . 
1.7  N.  34E. 
a  3  N-  7ft  E- 

.80 

.882 

.898 

.822 
816 

.30 

,937 
.872 

809 

1.30 
.20 

.940 
.884 
.593 
.893 

.08 
.76 
.02 

.750 
853 

.10 

.942 
.929 
.925 
.053 
.927 
.914 

.18 
.32 
.58 
.06 
.76 

.820 

.843 

.783 

.923 
.861 

2.14 

.861 

.790 

.781 

.859 

.849 

.815 

2.3 

S.69W. 

a6 

10 

0 
10 
10 
10 

0 
10 
10 

3 
10 
10 

1 
10 

1 

0 

1 

1 

0 
10 
10 

4 

9 
10 

1 

10 
10 
10 
10 
10 
10 

1 

ao 

10 

2 

4 

4 

2 

0 
10 

1 

9 

9 
10 

7 

1 

0 

0 

2 

9 

0 
10 

9 

9 

6 

9 
10 
10 
10 
10 
10 
10 

6 
10 

5.5 

a9i 

.927 

.668 
.658 
.590 
.515 
.445 
.452 
.888 
.786 
.639 

.64a 

.680 
.412 
.708 
.521 
.553 
.619 
.723 
.708 
.731 
.690 
.258 
.537 
.572 
.738 
.645 

.ais 

.691 
.561 
.933 
.646 
.645 

.882 
.943 
.824 
.636 
.653 
.777 
.882 
.936 
.880 
.765 
.869 
.856 
.843 
.698 
.660 
.876 
.876 
.794 
.718 
.812 
.550 
.512 
.661 
.719 
.712 
.836 
.820 
.535 
.932 
.820 
.698 

.826 
.789 
.727 
.661 
.665 
.630 
.883 
.887 
.797 
.761 
.805 
.730 
.826 
.712 
.682 
.802 
.818 
.811 
.716 
.812 
.476 
.592 
.646 
.750 
.751 
.820 
.777 
.668 
.884 
.763 
.745 

E.SE  . 
8W  ... 

N 

NB... 
E  by  8. 
B.8B. 
8W... 
W.8W. 
E.SE  . 

E 

NE... 
NB... 
NB... 
NB.... 
NB.... 
E.8B.. 
W.8W. 
8W.W. 
SW... 
E.byN 
8.  SB.. 
8W... 
SW  ... 
W.NW 
NB... 
8E.... 
WbyS 
E.NE. 
SB.... 

W 

W.NW 

N.NW. 

W 

N 

NB.... 
NB.... 
8W... 
SW... 
W.SW. 
W.SW. 
SB.... 
NB.... 
NE.... 

N 

NB.... 
NB... 
W.SW. 
W.SW. 
W.SW. 
W.SW. 
SW... 
SB.... 
SW... 
SW... 
NW... 
NB.... 
SW... 

W 

E.SE.. 

8 

NW... 
W.NW 

NE.... 
W.SW. 

N 

NB.... 
NB.... 
NB.... 
SW... 

B 

SB.... 
SB.... 
NE... 
NE.... 
NB.... 
NE... 
NE.... 
W.SW. 
W.SW. 
NE.... 
SB.... 

B 

B 

8W... 
SW... 
NbyW 
NB  ... 
SW... 
NE.... 
SB.... 
NW... 
NW... 
N 

3 
4 

12 
2 
2 
3 
4 
2 
2 
3 
2 
8 
8 
2 
3 
2 
2 
3 

12 
2 
4 

25 

35 
4 
2 
4 
4 
2 
4 
3 
4 

4 
13 
13 
18 
3 
2 
12 
18 
3 
13 
4 
13 
4 
4 
4 
4 
13 
3 
4 
4 

13 
60 
45 
4 
8 
13 
4 

13 
3 
13 
18 

3 
8 
3 
8 
8 
3 
4 
3 

18 
4 
4 
8 
8 
8 
3 
4 
4 
3 
3 
3 
4 

45 
4 

18 
3 

13 
3 
3 
4 
4 
8 

1.7 
5.9 
8.7 
5.3 
1.7 
0.7 
6.7 
4  0 

N.80E. 
8.  78  W. 
North  . . 
N.  45B. 
N.  61  E. 
8.  65B. 
8.  45  W. 
8.  63  W. 

0 
10 
0 
0 
0 
0 
0 
0 
10 
10 
0 
0 
0 
0 
0 
0 
0 
0 
10 
10 
10 
4 
10 
10 
0 
10 
10 
10 
10 
10 

1 

.765 

.767 

.833 

.696 

.661 

.878 

.939 

.872 

4  3 

8.  40  E. 

.876 
.867 
.923 

6.0 

a3 

5.3 
3.3 
2.6 
2.6 
2.3 
6.0 
0.7 
5.3 
1.0 
6,3 
43.3 

2a  0 

6.3 
2.0 

ao 

2.0 
5.0 
0.7 

ao 

5.7 

8.  49  E. 
N.  45B. 
N.  45  E. 
N.  24B. 
N.  45  E. 
N.  45  E. 
8.  56W. 
8.  68W. 
8.  79W. 
8.  42  W. 
8.24  B.. 
6. 48  E. . 
8.45  W. 
8.45W. 
N.28W. 
N.  45E. 
S.37W. 
N.  84  W. 
8.  69E. 
South  . . 
N.50W. 
N.  61  W. 



.30 

.08 

.926 

.916 

.833 

.910 

.856 

.932 

.698 

.934 

.619 

.727 

.704 
.792 
.895 

.08 
.34 

.792 

.880 
.907 
.786 
.824 
.893 

.18 
.06 
.08 
.98 
.06 

.834 

.635 

.773 

.749 

8.5 

S.51W 

as 

a4 

4.4 

3.16 
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TIMFXIUTURt— PAHRKNHEXT. 

TAPOR.    . 

of  320  Fabr..  expreised  in  United 

Statee  inches  and  decimals. 

Wetbnlb.or 

Dry  bnlb,  or  tern- 

ElasUdtT.  fas  U.  8. 

Date. 

point 

rf 

peratnre  of  the 

inches  and  daei- 

eraporatlon. 

open  air. 

1 

mals. 

a 

a 

i 

1 

S 

a 

a 

a 

a 

i 

1 

a 

a* 

a 

1 

cd 

d 

d 

rf 

d 

d 

d 

d 

d 

s 

a 

i 

« 

d 

d 

e» 

« 

o> 

s 

t* 

e« 

« 

e* 

ct 

A 

S 

s 

»* 

ot 

a 

X 

1866. 

o 

o 

o 

o 

0 

O 

o 

o 

o 

Kov.      1 

29.445 

29.854 

29.147 

89.888 

35 

40 

41 

3ft 

46 

49 

44.3 

50 

35 

.165 

.169 

.153 

.!« 

S 

29.364 

29.454 

29.494 

89.437 

41 

39 

37 

48 

42 

42 

48.0 

52 

43 

.244.199 

.156I.199< 

3 

29.655 

29.640 

29.675 

89.657 

33 

36 

32 

34 

40 

34 

36.0 

43 

36 

.175.160 

.155 

.iq 

4 

29.825 

29.835 

29.881 

89.850 

33 

35 

29 

34 

38 

38 

34.7 

40 

38 

.175.165 

.126 

.la 

5 

30.019 

30.000 

29.971 

89.997 

88 

33 

31 

89 

36 

32 

38.3 

36 

32 

.143.149 

.168}.  1511 

6 

29.955 

29.856 

29.763 

89.858 

88 

41 

34 

33 

45 

35 

34.3 

45 

25 

.107.805 

.183 

.169 

7 

29.702 

29.583 

29.519 

39.601. 

38 

49 

48 

43 

54 

44 

47.0 

54 

37 

.164.882 

.341 

issa 

8 

29.471 

2i».420 

29.388 

29.426 

40 

50 

49 

47 

55 

58 

51.3 

56 

45 

.156.895t.30« 

9 

29.486 

29.468 

29.401 

29.452 

44 

49 

48 

45 

52 

51 

49.3 

54 

48 

.275.308 

.299 

.2931 

10 

89.494 

29.415 

29.279 

29.396 

40 

46 

41 

48 

53 

44 

4a  3 

53 

44 

.221.219 

.218 

.319 

11 

29.0S9 

89.129 

29.226 

29.128 

49 

44 

41 

58 

48 

45 

48.3 

53 

46  .306.236 

206.350 

IS 

29.448 

29.516 

29.638 

29.532 

36 

40 

35 

37 

45 

39 

40.3 

46 

39  .  199;.  182 

. 152. 178 

13 

29.758 

29.688 

29.608 

29.683 

31 

44 

37 

33 

48 

39 

40.0 

48 

31 

.151.236 

.  194*.  194 

14 

29.509 

89.395 

89.331 

29.418 

36 

46 

41 

44 

53 

47 

48.0 

54 

39 

.108.219 

.  179'.  18» 

15 

29.192 

28.897 

28.680 

88.923 

48 

46 

47 

43 

49 

48 

46.7 

49 

45 

.254!.32^310{.a»5l 

16 

28.638 

2a  641 

28.796 

28.692 

36 

45 

37 

37 

47 

38 

40.7 

49 

38 

.199.27^ 

.207.326? 

17 

29.048 

29.057 

29.803 

89.103 

36 

38 

35 

37 

41 

39 

39.0 

42 

39 

.199.190.lS8.180i 

18 

29.222 

29.226 

89.260 

29.236 

40 

48 

38 

43 

45 

40 

48.7 

45 

41 

.208'  228.2031.213; 

19 

29.087 

28.939 

88.872 

28.966 

43 

47 

45 

45 

52 

47 

4a  0 

58 

42 

.251.257 

.273^.8601 

2U 

28.885 

aa95o 

89.095 

28. 9n 

40 

39 

:n 

48 

44 

38 

41.3 

49 

41 

.221.173 

.207.200* 

31 

29.208 

29.275 

89.253 

29.245 

31 

34 

88 

33 

38 

31 

37.3 

39 

35 

.151'.  144 

.  119 .  138i 

28 

29.141 

29.036 

29.113 

29.097 

27 

89 

30 

88 

30 

31 

89.7 

37 

26 

.  136 .  149 

.  155'.  1471 

S3 

29.334 

29.343 

29.377 

29.351 

86 

30 

84 

87 

31 

26 

88.0 

33 

25 

.  129. 155 

.106'.  130 

S4 

29.409 

29.375 

29.373 

29.389 

83 

38 

89 

85 

34 

31 

30.0 

35 

23 

.  100 .  155 

.137.131 

S5 

29.655 

29.579 

29.544 

29.593 

82 

87 

85 

83 

29 

27 

8a3 

33 

23 

.  107.  124'.  112. 114! 

S6 

29.508 

29.447 

29.432 

29. 468  1  30 

36 

36 

33 

41 

39 

37.7 

V> 

37 

.  138. 147..  \n.  151 

S7 

29.480 

29.373 

29.308 

29.385 

34 

48 

39 

36 

54 

43 

44.3 

M 

34 

.107.256'  186.804' 

28 

29.213 

29.063 

29.079 

29.118 

52 

55 

51 

.•S4 

58 

58 

54.7 

58 

48 

.368.393.3611.372^ 

29 

29.049 

29.035 

29.040 

29.041 

47 

45 

43 

48 

46 

44 

46.0 

56 

43 

.3l0,.286i.264L26T 

30 

29.080 

89.098 

29.226 

29.135 

33 

34 

38 

36 

37 

34 

35.7 

46 

33 

.149.157 

.  155'.  154 

i- 

Means.... 

29.3T7 

29.333 

29.332 

29.347 

.... 

.... 

.... 

37.8 

44.4 

39.8 

40.7 

.... 

.188 



.814 

.195 

.1991 

Dec       1 

29.501 

29.506 

29.489 

29.499 

27 

29 

86 

28 

30 

89 

89.0 

35 

28 

.:J 

.149 

.106 

.130 

S 

29.539 

29.540 

29.545 

29.541 

86 

38 

31 

29 

36 

34 

33.0 

37 

87 

.  106 .  1291. 139 .  IftS 

3 

29.946 

29.358 

29.205 

29.503 

88 

39 

35 

30 

48 

48 

40.0 

49 

88 

.130.121. 113'  121 

4 

29.027 

29.960 

29.160 

29.049 

40 

43 

48 

41 

44 

44 

43.0 

45 

40 

.235.264.24l|.2«7 

5 

29.515 

29.589 

29.608 

29.571 

36 

48 

36 

38 

44 

37 

39.7 

46 

37 

.186'.  241. 1991. 200 

6 

29.572 

29.412 

29.352 

29.445 

37 

40 

41 

39 

43 

43 

41.7 

44 

33 

.  194L  208 .  8311. 211 

7 

29.432 

29.374 

29.257 

29.354 

48 

44 

39 

43 

46 

41 

4.^3 

48 

48 

.254.262.212.243 

8 

29.204 

28.783 

26.885 

28.957 

50 

48 

39 

^ 

51 

48 

49.0 

57 

36 

.308.296'.199,.288i 

9 

29.154 

29.141 

29.034 

29.110 

84 

87 

88 

38 

83 

87.3 

43 

83 

.095'.C90^.107[09er 
.056. 0781.  (»6[  063 

10 

29.115 

29.230 

29.255 

29.200 

13 

16 

13 

15 

17 

15 

15.7 

31 

11 

11 

29.331 

29.273 

29.275 

29.293 

16 

18 

17 

17 

80 

19 

ia7 

22 

11 

.078i.076i.07I.fl7a 

12 

29.411 

29.431 

29.443 

29.428 

15 

16 

14 

17 

17 

16 

16.7 

29 

10 

.063.0781.059.067 

13 

29.433 

29.485 

29.441 

29.453 

15 

18 

16 

16 

19 

17 

17.3 

29 

13 

.074'.  087. 078.  C80 

14 

29.699 

29.742 

29.792 

29.744 

9 

8 

8 

10 

9 

9 

09.3 

28 

8 

.0541.0511.051 

.059 

15 

29.924 

29.751 

29.644 

29.T73 

11 

18 

11 

12 

13 

18 

18.3 

27 

13 

.0611.063 

.061 

.008 

16 

29.225 

29.007 

29.005 

29.079 

18 

81 

18 

19 

22 

19 

sao 

28 

3 

.  087 .  101 

.087 

.099 

17 

29.087 

89.172 

29.351 

29.8J3 

81 

88 

86 

28 

24 

28 

84.7 

33 

18 

.101.095 

.117 

.10* 

18 

29.587 

29.586 

29.495 

89.536 

84 

89 

81 

26 

30 

23 

86.3 

35 

83 

.  106 .  149 

.090 

.115 

19 

29.405 

29.385 

29.421 

89.404 

38 

31 

86 

34 

34 

28 

38.0 

35 

31 

.  155<.  139 

.117 

.137 

20 

29.888 

29.955 

29.983 

89.948 

8 

7 

-3 

3 

8 

-2 

03.0 

34 

-8 

.036 

.048 

.026 

.087 

21 

29.891 

29.698 

29.573 

89.721 

-6 

15 

13 

-5 

18 

16 

09.7 

31 

-9 

.021 

.052 

.044 

.039 

82 

29.481 

29.360 

29.188 

89.341 

85 

31 

34 

28 

36 

37 

33.7 

38 

9 

.100 

.116 

.157 

.194 

23 

88.943 

•28.710 

2a  493 

28.715 

39 

48 

48 

41 

44 

43 

48.7 

46 

31 

.212 

.841 

.254 

.336 

24 

28.853 

2a  888 

2a94l 

28.894 

34 

32 

30 

35 

33 

32 

33.3 

45 

30 

.183 

.168 

.144 

.165 

25 

29.097 

29.139 

29.244 

29.160 

85 

23 

81 

26 

25 

83 

24.7 

33 

88 

.123 

.100 

.090 

.104 

26 

29.343 

29.163 

29.021 

29. 176     19 

88 

27 

20 

31 

28 

26.3 

33 

18 

.098 

.119 

.136 

.116 

27 

28.995 

28.987 

29.107 

29.030 

18 

24 

17 

19 

26 

18 

21.0 

32 

18 

.C87 

.106 

.083 

.099 

28 

29.136 

29.162 

29.207 

89.168 

10 

18 

17 

11 

20 

18 

ia3 

32 

11 

.057 

.076 

.r83 

.073 

29 

29.436 

29.417 

29.433 

29.429 

14 

19 

14 

15 

22 

16 

17.7 

31 

14 

.071 

.069 

.059 

.066 

30 

29.551 

29.568 

29.574 

89.571 

18 

16 

11 

13 

18 

18 

14.3 

30 

18 

.063 

.06^ 

.061 

.064 

31 

29.502 

29.439 

29.460 

89.467 

8 

26 

19 

9 

29 

81 

19.7 

30 

7 

.051 

.106 

.080 

.079 

Means.... 

29.375 

29.341 

29.318 

89.345 

.... 

»6 

2a7 

2^3 

25.9 

."m 

.187 

.115 

.  119 
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▼APOR. 

wniD. 

Amount    of 
(0=el6«r 

apa 

11 

Humidity. 
Saturation  =  1,000. 

DlrttcUoii. 
From  wbonoe. 

Velocity,  in 
mUe«,  por 
hour. 

11 

i 

1 

•ky.) 
(10=Bkye«. 
tirely  over- 
cart. 

< 

a 

a 

o 

1 

cj 

01 

a 

d 

0» 

a 

a 

A 

Of 

d 

o» 

a 

d 

i 

d 

a* 

,719 

.543 
.744 
.645 

.719 
.705 
.684 
.674 
.681 
.794 
.544 
.704 
.607 
.704 
.544 
.906 
.847 
.738 
.762 
.660 
.597 
.628 
.890 
.893 
.792 
.775 
.567 
.613 
.816 
.921 
.712 

.430 
.577 
.792 
.694 
.896 
.898 
.8:)6 
.794 
.790 
.756 
.684 
.636 
.816 
.554 
.925 
.905 
.636 
.820 
.817 
.905 
.685 
.893 
.754 
.788 
.761 
.726 
.669 
.930 
.918 
.792 

.567 
.745 
.777 
.769 
.829 
.815 
.699 
.653 
.835 

.rjo 

.727 
.715 
.773 
.490 
.9.22 
.885 
.759 
.777 
.782 
.777 
.704 
.889 
.842 
.775 
.800 
.665 
.685 
.871 
.921 
.736 

8 

NW... 

NW... 

NW... 

NE.... 

SB... 

8W.  .. 

SW... 

W.8W. 

W.8W. 

8W... 

NW... 

NE.... 

8E.... 

NE.... 

W 

W  ... 

SW... 

SB.... 

W  .... 

W.byN 

NE.... 

NW... 

NW... 

NE  ... 

8.SW. 

8 

S.b^W 

8W!!! 

8 

NW... 
NW... 
NW... 
NB.... 
8.  SW. 
8.8W. 
SW... 
W.SW. 
NE.... 
SW.W. 
NW... 
B.NB. 
SB.... 
E.NE. 
W.NW 

SB.... 
w  .... 
w  .... 
NE.... 
NW... 
SW  ... 
NE.... 
SW... 

S 

SW... 
SW... 
W  .... 

«W... 
NW... 
NW... 
NW... 
NK.... 
NE... 
W.SW. 
SW... 
W.SW. 

E 

NW... 
NW... 
E.  SB. 
SB.... 
NW... 
W.NW 
W  .... 
SW... 
SB.... 
W  .... 
NW... 
N.NW. 
NW... 
W  .... 

8 

SE.... 

8 

W.SW, 
NE... 
W.SW. 

12 
3 
2 
2 
2 
2 
2 
2 
9 
2 

12 
2 
2 
4 
2 
4 
2 

12 
2 

12 
3 
4 
2 
4 
2 
4 
2 
4 
2 
4 

35 

13 
3 
4 
3 
4 
4 
4 

13 
3 

35 
4 
3 
4 
3 

13 
4 

13 
3 
4 
4 

4 
3 
4 
3 

13 
3 

12 

45 
3 
3 

13 

13 

12 
13 

3 

13 

36.3 
5.3 
3.0 
3.7 
8.0 
1.3 
8.3 

a3 

6.0 
1.3 
13.3 
3.7 
8.7 
4.3 
1.3 
9.3 
3.7 
9.3 
9.7 
9.3 
2.7 
3.7 
3.3 
5.7 
1.0 
3.0 
3.7 
6.3 
0.7 
9.0 

o 
S.99W 
N.45W. 
N.45W 

N.45W. 
N.45B 
S.  30E. 
S.  36W 
8.  45W 
S.79W. 
N.  76  B  . 
S.  70W. 
N.45W. 
N.83E  . 
S.  45B 
N.30B  . 
N.80W 
Wert  . . . 
S.  45W. 
.S.  45  B  . 
Wert    .. 
.\.77W. 
N.26E 
N.45W 
Wei»t . . . 
N.75E. 
8.  14  W. 
South  .. 
8.45W 
S.  45W. 
8.81  W. 

10 
10 
10 
10 

10 
0 
9 
0 
4 
0 

10 

1 
1 

10 
10 
10 

8 
10 
10 
10 

6 
10 
10 
10 
10 
10 

!8 

10 

10 
10 
6 
7 
7 
0 
0 
8 
10 
10 
9 
10 
0 
10 
10 
10 
10 
10 
10 
10 
9 
10 
10 
10 
8 
10 
10 
10 
10 
10 

10 
10 
0 
10 
0 
0 
0 
10 
0 
10 
3 
1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
0 
10 
10 
10 
10 

.914 

.895 

.695 

.887 

.864 

.587 

.483 

.920 

.829 

.794 
.903 
.800 

.80 
.04 

.372 

.916 
.903 
.903 
.750 

.34 
.96 
.40 

.84U 

.829 
.8U0 
.883 
.880 
.746 

.20 
.04 
.06 
.10 

.864 

.703 

.802 

.867 

.925 
.705 

.80 
.16 

.806 

.714 

.770 

.763 

.... 

3.0 

S.63W. 

7.8 

a5 

!± 

3.22 

.863 

.880 
.610 
.359 
.918 
.836 
.750 
.843 
.790 
.496 
.834 
.702 
.834 
.845 
.784 
.810 
.860 
.738 
.890 
.712 
.777 
.525 
.550 
.836 
.893 
.746 
.685 
.754 
.702 
.584 
.682 
.665 

.665 
.712 
.420 
.836 
.903 
.833 
.824 
.744 
.864 
.648 
.692 
.650 
.834 
.784 
.804 
.845 
.768 
.730 
.768 
.671 
.492 
.712 
.916 
.794 
.730 
.883 
.840 
.840 
.650 
.804 
.712 

.613 
.662 
.520 
.889 

.eso 

.800 
.861 
.757 
.668 
.710 
.743 
.721 
.836 
.786 
.806 
.850 
.789 
.791 
.757 
.726 
.548 
.639 
.859 
.862 
.784 
.806 
.813 
.780 
.689 
.765 
.720 

NW... 
8E.... 

sa.... 

NE.... 

w.sw. 

NE.... 
SW... 
w  .... 
W.NW 

W 

NW... 

W 

NW... 
NW... 
NE.... 
NE  ... 

N 

W.NW 
W.SW. 
NE.... 
NB.... 
SB.... 

sw... 

8W... 
NW... 
SW... 
NW... 
W.NW 
W.NW 
NW... 
NB.... 

NW... 
8W,  W 
SW... 
SW... 
W.SW. 
w  .... 
SW... 
SW... 
W.SW. 
W.byN 
SW... 

w 

NW... 
NW... 
NB.... 
NB.... 
W.NW 
SW... 
W.SW. 
NB.... 
NB.... 
SB.... 
SW... 
SW... 
NW... 
SB.... 
NW... 
W.NW 

W 

NW... 
8 

NW... 
SW... 
SE    ... 
W.SW. 

E 

W.SW. 
SE.... 
SW... 
NW... 
NW... 
SW... 

W 

NW... 
NW... 
NB.... 
NB.... 
NW... 
SW... 
NW... 
NB.... 
NE.... 
SB.... 
SB.... 
SW... 
NW... 
NB.... 
NW... 
W.NW 
NW... 
NE.... 
NB.... 

12 
3 
2 
2 
9 
2 
2 

12 
4 

12 

12 
2 
4 
2 
3 
4 
4 
3 

12 
2 
2 
4 
4 
4 
4 
4 
4 

12 
4 
4 
2 

12 
12 
2 

4 
2 

I 

25 
35 
12 

1 

8 

t 

4 

A 

4 

I 

3 
4 
12 
4 

12 
13 
13 
4 
3 
3 

4 
4 
13 
35 
3 
3 
3 
35 
13 
3 
3 
3 
3 
3 
4 
4 
4 
4 

13 
3 
3 
3 
3 
13 
4 
4 
13 
13 
4 
3 
3 

9.3 
5.3 
4.7 
9.0 

a? 

1.0 
1.7 
34.0 
15.3 
8.7 
9.7 
3.0 
3.7 
3.0 
3.7 
4.0 
3.7 
5.7 
8.0 
3.0 
3.0 
3.7 
3.7 
9.3 
4.0 
4.0 
9.3 
12.0 
3.7 
2.0 
1.0 

N.45W. 

8.  43  W. 

8.  37E. 

S.66W. 

S.45W. 

N.79W. 

8.  16W. 

8.  45  W. 

8.86W. 

N.82W. 

S.e9W. 

Wert... 

N.45W. 

N.45W. 

N.45B 

N.45B 

N.38W 

8.  51  W. 

N.84W. 

N.45B  . 

N.  45  E 

8.  45B 

8.    7  E  . 

8.  45W 

N.45W. 

8.  45  E  . 

N.45W. 

N.68W 

N.67W. 

N.96W. 

N.75B 

10 
10 
10 
10 

1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
10 
10 
10 
10 
10 

9 

4 

10 
10 
10 
10 
10 

9 
10 

1 

10 
10 
10 
10 
10 
10 
10 
10 
10 

3 
10 
10 
10 
10 
10 
10 

9 
10 
10 
10 

7 

10 

0 
10 
10 

0 
10 

0 
10 
10 

0 
10 
10 
10 

2 
10 
10 
10 
10 
10 

1 
1 

10 
10 
10 
10 
10 

0 
10 
10 

0 
10 

.665 

.782 

.912 
.811 
.816 



.16 
.46 

.916 

.738 

.644 
.648 
.834 

.671 
.829 

.40 
.34 
.33 
.63 

.791 

.804 

.845 
.860 
.754 

.36 
.66 

.792 

.730 
.627 

.18 

.655 

.824 

.898 
.876 
.850 
.845 

.797 

.04 
.16 
.40 
.02 
.20 

.823 

.810 

.784 

.791 

.739 

.754 

.761 

3.4 

8.84W. 

9.4 

9.1 

7.8 

4.9» 
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TEMfERATORS— FAHRKNHEIT. 

VAPOR. 

Barometer  redaeed  to  temperattire 
of  320  pahr..  exprew»ed  in  United 

Stateit  inches  and  decimalii. 

Wet  bulb,  or 

Dry  bulb,  or  tem- 

Elasticity, in  U.  S. 

Date. 

point  of 

perature  of  the 

iach»*ii  and  deci- 

evaporation 

open  air. 

S 

a 
a 
a 

mals. 

S 

a 

1 

a 

a 

d 

6 
d 

a 
d 

a 

d 

1 

i 

g 

d 

a 
d 

i 

»>• 

01 

A 

s 

e* 

CI 

e> 

t- 

M 

A 

S 

s 

s 

t> 

c* 

o> 

S 

1866. 

o 

o 

o 

o 

o 

O 

o 

o 

e 

J9ly       1 

3a  061 

29.965 

29.998 

3a  015 

57 

61 

58 

60 

63 

61 

61.3 

65 

53 

.43f 

.510|.44r 

.460 

2 

30.021 

29.943 

29.826 

29.930 

66 

75 

67 

68 

78 

70 

72.0 

79 

65 

.615 

.82- 

\.m 

.687 

3 

29.810 

29. 6U 

29.538 

29.653 

71 

79 

63 

74 

82 

65 

73.7 

83 

63 

.71S 

.94S 

I.54*K739 

4 

29.521 

29.658 

29.663 

29.614 

62 

69 

58 

65 

71 

60 

65.3 

72 

52 

.5Hi 

.  6821.  45ti 

.551 

5 

29.675 

29.705 

29.755 

29.712 

69 

78 

67 

70 

81 

70 

73.7 

82 

67 

.695 

.9IC 

Lea-J 

.  74.^ 

6 

29.791 

29.763 

29.684 

29.746 

73 

78 

78 

76 

83 

80 

79.7 

84 

69 

.77] 

.890).93i 

.864 

7 

29.723 

29.740 

29.755 

29.739 

72 

80 

72 

75 

82 

74 

77.0 

83 

70 

.744 

.  9961.  757 

.832 

8 

29.600 

29.608 

29.720 

29.643 

n 

73 

67 

75 

76 

70 

73.7 

80 

67 

.781 

.77] 

.62i. 

.  72f; 

9 

29.918 

30.010 

29.933 

29.954 

62 

65 

58 

64 

67 

60 

63.7 

71 

58  !.  52i 

.591 

.456 

.SS.'i 

10 

30.033 

30.088 

30.006 

.■W.  042 

60 

69 

65 

62 

71 

67 

66.7 

72 

57  1.491 

.  m2\.  591 

.588 

11 

30.058 

29.993 

29.995 

3a  015 

64 

74 

68 

66 

77 

70 

71.0 

79 

60 

.5(»l 

.79! 

.&W 

.6?> 

12 

29.858 

29.741 

29.765 

29.788 

67 

82 

77 

70 

85 

80 

78.3 

ft) 

65 

.  fti-J 

.  IJ5] 

,887 

.520 

13 

29.rJ3 

29.673 

29.630 

29.679 

74 

87 

81 

77 

90 

84 

83.7 

91 

72 

.  7>»9 

.242 

.016 

.33i 

14 

29.  ^W 

29.762 

29.700 

29.738 

75 

75 

68 

76 

77 

70 

74.3 

80 

67 

.85J 

.641 

.658 

.784 

15 

29.818 

29.859 

29.829 

29.835 

72 

87 

82 

75 

90 

85 

83.3 

90 

69   .744 

•  •2421.051 

.346 

16 

29.993 

29.925 

29.a50 

29.956 

79 

90 

82 

81 

93 

84 

86.0 

93 

75  '.  96;! 

.  W3 

.016 

.449 

17 

29.8(13 

29.855 

29.624 

29.761 

79 

85 

70 

82 

88 

72 

80.7 

90 

70  1.949 

.Id:i 

.  7iir 

.606 

16 

29.640 

29.613 

29.735 

29.663 

69 

65 

58 

71 

67 

6(F 

66.0 

72 

58   .m 

syt 

.456 

.576 

19 

29.855 

29.910 

29.966 

29.910 

61 

65 

62 

64 

68 

65 

65.7 

70 

57   .497 

577 

.516 

.53U 

30 

29.tei 

29.835 

29.863 

29.840 

58 

67 

62 

61 

70 

65 

65.3 

70 

56  .44:j 

.  632 

.516 

.527 

21 

29.740 

29.690 

29.628 

29.686 

64 

65 

62 

67 

68 

65 

66.7 

69 

62  J.  5:.(1 

.577 

.  .-iicL  sail 

22 

29.580 

29.678 

29.423 

29.560 

65 

70 

68 

67 

72 

70 

69.7 

73 

65 

.5Ji'     TO..'   „:..    ,;^V 

23 

29.765 

29.61)8 

29.560 

29.681 

62 

71 

69 

65 

73 

72 

7a  0 

74 

62 

.  5lO|.  'i.>i|.  irOC^i.  tiJoi 

24 

29.700 

29.712 

29.775 

29.729 

65 

73 

72 

68 

76 

75 

7ao 

80 

64 

.577 

.771 

.744 

.-697 

25 

29.833 

29.745 

29. 712 

29.763 

68 

74 

76 

70 

76 

79 

75.0 

81 

66 

.  658 

.812 

.856 

.775 

26 

29.883 

29.845 

29.818 

29.849 

58 

73 

76 

71 

76 

78 

75.0 

80 

68 

!3IU 

.771 

.870 

.650 

27 

29.811 

29.785 

29.738 

29.778 

69 

75 

77 

70 

77 

80 

75.7 

81 

66 

.  695 

.841 

.887 

.808 

26 

29.718 

29.712 

29.650 

29.693 

70 

78 

72 

72 

80 

75 

75.7 

82 

68   .706 

.931 

.744 

.794 

29 

29.698 

29.635 

29.&35 

29.656 

71 

75 

81 

73 

78 

82 

77.7 

82 

70 

.731 

.827 

.044 

.534 

30 

29.  621 

29.668 

29.  625 

29.638 

67 

72 

68 

70 

75 

70 

71.7 

77 

67 

.622 

.744 

.658 

.675 

31 

29.763 

29.718 

29.658 

29.713 

66 

70 

67 

73 

70 

70.3 

73 

65 

.612 

.693 

.622 

.642 

MeaDfl 

29.794 

29.779 

29.747 

29.773 

.... 

— 

7a  1 

76.9 

■SI 

7ao 

.'644 

'm 

.574 

.629 

"" 

. ... 

Auguflt  1 

29.590 

29.495 

29.453 

29.513 

69 

70 

68 

71 

73 

70 

71.3 

75 

68 

.682 

.693 

.658 

.678 

2 

29.508 

29.658 

29.630 

29. 599 

64 

67 

62 

66 

70 

65 

67.0 

73 

62 

.569 

.6S 

.516 

.569 

3 

29.775 

29.808 

29.753 

29.779 

52 

72 

67 

61 

74 

70 

68.3 

75 

59 

.473 

.757 

.622 

.617 

4 

29,575 

29.598 

29.648 

29.607 

58 

61 

58 

61 

64 

60 

61.7 

70 

58 

.443 

.497 

.456 

.465 

5 

29.763 

29.798 

29.751 

29.771 

61 

64 

60 

63 

67 

62 

64.0 

67 

60 

.510 

.556 

.491 

.519 

6 

29.829 

29.640 

29.783 

29.751 

60 

68 

62 

63 

70 

65 

66.0 

70 

60 

.478 

.658 

.516 

.551 

7 

29.806 

29.770 

29.721 

29.766 

61 

70 

70 

63 

73 

72 

69.3 

74 

.58 

.510 

.693 

.706 

.63S 

8 

29, 7.18 

29.703 

29.508 

W9.656 

60 

67 

58 

61 

69 

60 

63.3 

70 

57 

.505 

.635 

.456 

.532 

9 

29.435 

29.560 

29.585 

29.527 

56 

64 

60 

58 

66 

62 

62.0 

67 

55 

.422 

.569 

.491 

.494 

10 

29.768 

29.775 

29.806 

29.783 

58 

67 

62 

61 

78 

65 

65.3 

7i 

i)7 

.443 

.ea. 

.516 

.327 

11 

29.869 

29.868 

29.923 

29.887 

57 

68 

69 

60 

70 

72 

67.3 

72 

58 

.426 

6.58 

.668 

.564 

12 

29.926 

29.8.W 

29.776 

29.852 

61 

70 

63 

64 

72 

66 

67.3 

73 

57 

.497 

.706 

.536 

.380 

13 

29.605 

29.558 

29.621 

29.  .595 

65 

68 

62 

67 

71 

65 

67.7 

71 

62 

591 

.644 

.516 

.564 

14 

29..648 

29.595 

29.681 

29.641 

62 

69 

65 

65 

72 

67 

68.0 

73 

61 

.516 

.668 

.501 

.393 

15 

29.721 

29.936 

29.953 

29.870 

62 

60 

61 

64 

62 

63 

63.0 

70 

60 

529 

491 

.510 

.510 

16 

30.061 

29.947 

29.962 

29.990 

56 

58 

57 

58 

61 

59 

59.3 

65 

55 

422 

443 

.439 

.43Si 

17 

29.969 

29.918 

29.882 

29.923 

51 

67 

69 

53 

70 

71 

64.7 

73 

50 

348 

622 

682 

.S»l 

18 

29.832 

29.751 

29.658 

29.747 

59 

72 

68 

61 

75 

70 

6a7 

76 

57 

47.'i 

744 

.658 

.^ 

19 

29.636 

29.597 

29.651 

29.628 

60 

63 

60 

63 

65 

62 

63.3 

71 

60 

478 

549 

491 

.306 

20 

29.697 

29.758 

2^.656 

29.704 

56 

65 

61 

59 

67 

64 

63.3 

70 

56 

409 

591 

.497 

.499 

21 

29.642 

29.686 

29.649 

29.659 

58 

66 

63 

60 

69 

65 

64.7 

71 

57 

456 

599 

.549 

.335 

22 

29.504 

29.632 

29.697 

29.611 

57 

60 

58 

59 

62 

60 

60.3 

68 

55 

439 

491 

456 

.AtSt 

23 

29.654 

29.636 

29.677 

29.656 

53 

61 

58 

55 

63 

60 

59.3 

64 

52 

376 

510 

456 

447 

24 

29.632 

29.736 

29.737 

29.702 

48 

60 

50 

50 

63 

52 

55.0 

63 

47 

309 

478 

334 

374 

25 

29.615 

29.752 

29.687 

29.685 

48 

58 

56 

50 

61 

56 

56.3 

63 

48 

309 

443 

422 

391 

26 

29.732 

29.668 

29.704 

29.701 

52 

65 

60 

54 

68 

63 

61.7 

68 

51 

362 

577 

478 

472 

27 

29.742 

29.761 

29.757 

29.753 

62 

70 

60 

64 

73 

62 

66.3 

73 

59 

529 

693 

491 

.571 

28 

29.642 

29.726 

29.772 

29.713 

61 

72 

65 

63 

75 

66 

6a7 

75 

60 

510 

744 

577 

610 

29 

29.734 

29.758 

29.810 

29.767 

61 

65 

60 

62 

67 

63 

6a7 

70 

60 

523 

591 

491 

335 

30 

29.874 

29.722 

29.684 

29.760 

55 

65 

62 

58 

68 

65 

6a7 

70 

55  L  393 

577 

516 

.49:^ 

31 

29.747 

29.756 

29.732 

29.745 

61 

62 

58 

62 

65 

60 

62.3 

67 

60  |.523 

516 

456 

496 

Means ... 

29.719 

29.723 

29.720 

29.721 

30.6 

58.2 

54.0 

64.3  1 

4661 

6'J1.5£mI 

530 
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the  northern  and  northwestern  lakes  at  Fort  Niagara,  New  York. 


VAPOR. 

WIND. 

9 

Amount  of 
clondinenfl. 
(0  =  clear 

ii 

SI 

< 

1] 

HamMlty. 
Saturation  =  1,000. 

Direction. 
.  Prom  whence. 

Velocity,  In 
milof,  per 
hour. 

11 
!i 

a 

sa 

^•9 

1 
1 

Bky.) 
(10  =  gky  en- 
tirely over- 
cast.) 

li 

a 

a 

a 

1 

a 

5 

d 

a 

a. 

a  j  a 

d 

a 

cd 

a 

d 

a 

d 

III 

< 

.822 

.886 
.863 

.870 
.899 
.868 
.789 
.912 
.860 
.893 
.899 
.862 
.874 
.881 
.907 
.881 
.884 
.878 
.893 
.843 
.848 
.843 
.900 
.902 
.860 
.906 
.800 
.907 
.910 
.863 
.858 
.854 

.825 

.848 
.8{>0 
.880 
.848 
.910 
.903 
.848 
.880 
.893 
.898 
.867 
.873 
.898 
.874 
.873 
.900 
.880 

.8:16 

.836 

.836 

.898 

.852 

.8.% 

.865^ 

.908 

.867 

.858 

.956 

.898 

.848 

.844 
.869 
.872 
.872 
.888 
.853 
.891 
.871 
.887 
.892 
.884 
.863 
.872 
.919 
.871 
.889 
.883 
.891 
.837 
.836 
.840 
.897 
.863 
.854 
.890 
.725 
.907 
.889 
.907 
.868 
.  866 

sw. .. 

8. 

S 

sw. .. 

SW.  ..' 

w 

s 

N 

W 

w 

w 

w 

N 

W 

8W.  .. 
SW.  .. 

W 

NW.  .. 

w 

w 

w 

w 

w 

w 

w 

w 

NW.  .. 

W 

NW.  .. 
NW-  .. 

NW.  .. 

W 

8 

8 

8 

8 

8 

8 

NW... 
NE.  .. 

W 

8W... 

W 

NE.  .. 
8W.  .. 

8 

8W.  .. 
NE.  .. 
NE.  .. 
NE.  .. 
NE.  .. 

W 

W 

NW... 

W 

NW... 

W 

W 

W 

NW.. 
NW... 

NW... 
8W.  .. 

8 

8 

S 

8 

8W.  .. 
NW.  .. 

^ 

N 

W 

W 

w 

NE.  .. 

8 

SW.  .. 

8 

XE.  .. 

W 

N 

NE.  .. 
W 

w.... 

NW.  .. 

W 

NW... 

W 

W 

W 

NW... 
N  W . . . 

2     12 
12     45 
25     35 
25  ,  45 
35  !  45 
35  ,  60 

2 

12 
45 
35 
60 
35 
45 
25 
12 
4 
25 
25 
60 
4 

45 
35 
35 
60 
4 

25 
45 
35 
2 
4 
2 
2 
2 
25 
2 
35 
4 

5.0 
21.7 
35.0 
35.0 
44.0 
40.7 
29.0 
11.3 
20.3 
11.7 
10.3 
19.7 
46.7 
10.0 
24.7 

:i2.7 

37.7 
26.7 

7.7 
18.0 
22.3 
16.3 
10.3 

2.7 

2.7 
15.3 

6.0 
13.3 

2.7 
34.0 

1.7 

o 
N.50W. 
8.  74  W. 
South  .  . 
South  .  . 
8.  11  W. 
8. 12  W. 
8.  40W. 
S.31W. 
North  .. 
N.  35E. 
Wert.  .. 
8.65  W. 
Wejjt.  . . 
N.  42  B 
8.21W. 
8. 15W. 
8.  32W. 
N.32E. 
N.32B. 
N.24E. 
N.43E. 
West.  .. 
West.  .. 
N.58W. 
Went... 
N.56W. 
West.  .. 
N.86W. 
Weat... 
N.  45  W. 
N.  45  W. 

5 

8 
6 

10 
7 
5 
3 
7 
7 
5 
4 
6 
4 
6 
6 
7 
6 

10 
5 
8 
7 

10 
7 
6 
7 
6 
7 
4 
4 
6 
6 

6 
7 
4 
8 
8 
6 
5 
6 
5 
6 
6 
4 
6 
7 
7 
6 
7 
10 
6 
7 
9 
6 
4 
5 
8 
7 
5 
3 
3 
5 
3 

7 
5 
8 
5 
10 
4 
7 
8 
6 
7 
5 
7 
8 
6 
8 
8 
10 
10 
7 
8 
10 
10 
7 
6 
5 
4 
6 
6 
5 
7 
7 

695 

.856 

.836 

.948 
.860 

.44 

.18 

.858 

25 
35 
45 
4 
2 
4 

35 
2 
2 
25 
25 
25 
2 
2 
4 
2 
25 
2 
2 
12 
12 
4 
4 

45 
12 

.35 
12 

4 
35 

4 
35 
45 
25 
35 
45 
60 
35 
25 
35 
25 
12 

4 

2 

4 
35 

4 
12 

2 
25 
35 

.904 
.888 

.48 

.884 

891 

.848 

862 

.952 

.858 

.911 

.870 
.899 
.©3 

1.32 
.78 

.825 

.841 
.893 
.836 

1.03 

.18 

.843 

.898 

.406 

.948 

.900 

.902 
.848 



.18 

.895 

.862 

.876 

.874 

.871 

.... 

.... 

8.5 

8.  59W. 

6.3 

6.0 

7.0 

4.53- 

.899 

.854 
.848 
.903 
.833 
.841 
.898 
.8.54 
.896 
.891 
.848 
.898 
.900 
.850 
.852 
.884 
.825 
.848 
.858 
.890 
.893 
.846 
.884 
.886 
.831 
.825 
.843 
.854 
.858 
.893 
.843 
.836 

.898 

.ai6 

.848 
.880 
.884 
.836 
.900 
.880 
.884 
.836 
.852 

.me 

.836 
.893 
.886 
.878 
.899 
.898 
.884 
.833 
.890 
.880 
.880 
.861 
.876 
.8:11 
.884 
.843 
.884 
.836 
.880 

.884 
.858 
.878 
.846 
.870 
.855 
.880 
.906 
.884 
.836 
.857 
.857 
.860 
.860 
.886 
.860 
.870 
.879 
.868 
.848 
.872 
.881 
.878 
.849 

:^ 

.875 
.862 
.906 
.832 
.886 

8 

8W.  .. 

W 

8W  ... 
NW.  .. 

N 

W..,.. 
SW.  .. 
NE  .  .. 

W 

W 

W 

w 

w 

NE  .  .. 
NE  .  .. 

8 

8 

N 

NW.  .. 

8 

W 

W 

w 

w 

8W.  .. 
SW.  .. 
8W.  .. 
NW.  .. 
SW.  .. 
N 

8 

W 

8W.  .. 
NW... 

W 

W 

W 

NE.  .. 

W 

W 

w 

NE.  .. 

N 

W 

N 

W 

W 

w 

NW. .. 

w 

8 

W 

w 

w 

w 

8W... 
8W... 
8W.  .. 

W 

8W... 
NE.... 

8 

W 

8W.  .. 
NW.  .. 
NW... 

W 

NW.  .. 
NE.  .. 

W 

W 

W 

NE.  .. 
NW. .. 

W 

NW... 

W 

8 

8 

NW. -. 
SW.  .. 

W 

W 

SW... 

w 

w 

SW.  .. 
SW.  .. 
SW.  .. 

w 

8 

NE.  .. 

45 
25 
25 
12 
45 
35 
25 
2 

2 
4 
2 
4 

45 
35 
2 
12 
35 
35 
4 

45 
4 

25 
4 
12 
35 
2 
25 
4 
2 

60 
60 
35 

4 

35 
45 
35 
12 
35 

2 
12 
25 
25 
12 
35 

2 

4 

2 
12 

S 
12 
35 

2 
35 
12 
35 
45 
12 

4 
25 
35 

'60 

45 

45 

2 

60 

45 

4 

35 

45 

2 

2 

12 

12 

4 

45 

2 

12 

4 

2 

2 

25 

25 

12 

45 

4 

45 

4 

4 

2 

12 

25 

5&0 
41.3 
33.0 
4.3 
44.0 
32.3 
20.7 
15.0 
19.0 
2.7 
5.3 
11.7 
11.7 

a7 

32.9 
10.7 
5.0 
5.7 
15.0 
12.3 
10.3 
35.0 
5.7 
35.0 
6.7 
30.7 
28.0 
6.0 
9.7 
12.7 
20.3 

South.. 
S.82W. 
8.55W. 
8.71W. 
N.56W. 
N.69W. 
N.  88  W. 
N.  45  E  . 
N.42W. 
We*t . . . 
WeHt    .. 
N.  40E. 
N.  18  W. 
Went... 
North .  . 
N.  40  E  . 
8.16W. 
8.7W.. 
N.  12  W. 
N.50W. 
8.57W. 
Wert... 
8.60W. 
Wert... 
Wert . . . 
8.45W. 
8.45W, 
8.  45  W. 
N.53W. 
8.  32  W. 
N.  44  E. 

10 
6 
5 

10 
5 
3 
6 
2 

10 
3 
6 
6 
8 

10 
8 
7 
6 
6 

10 
6 
6 
8 
5 
6 
6 
6 

10 

t 

7 
9 

6 

8 
6 
8 
7 
5 
4 
7 
7 
5 
4 

10 
9 
6 
9 
4 
4 
8 
7 

I 

6 
8 
4 
3 
7 
6 
8 
7 
10 
a 

7 

7 
9 

7- 
8 

4 
5 
10 
10 
10 
6 
5 
7 
9 
8 
7 
8 
7 
6 
T 

e 

10 
5 

7 

8 

r 

.891 

.882 
.825 
.886 

1.26 
.54 

.831 

.886 

.941 
.876 

.42 

.825 

.822 

.833 
.89:} 

.80 

.836 
.888 

.20 

.876 

.864 

.882 

.831 
.819 

.06 

.880 

.878 

.869 

.856 

.856 

.867 
.888 

.04 

.886 

.943 

.816 

942 

870 

.863 

.868 

.867 

laa 

N.88W. 

6.7!  6-3 

ta 

3.32 

■   1 

1 

42 
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TEMPEIUTUREi— FAHRRlflfEIT. 

TAPOR. 

• 

Barometer  reduced  to  temperature 

of  .120  Fahr.,  expreused  io  U.  8. 

inches  and  decimals. 

Wet  bulb,  or 

Dry  bnlb,  or  tem- 

Ela«ricltT,ixiU.S. 

Date. 

point  of 

perature  of  the 

inches  and  ded- 

evaporation. 

open  air. 

a 

E 

8 

a 

9 

a 

rnaln. 

^ 

a 

t 

s 

E 

a 

a 

a 

a 

a 

a 

a 

2       g 

cd 

d 

6, 

£ 

d 

d 

d 

d 

tL 

d 

B 

« 

d 

a.       ej 

»- 

« 

a 

S 

e* 

o» 

9i 

»* 

et 

A 

s 

s 

s 

»* 

o> 

0>  '  X 

1666. 

o 

o 

O 

o 

o 

O 

o 

o 

o 

Sept.      1 

29.692 

29.736 

29.702 

29.710 

60 

66 

62 

63 

69 

64 

65.3 

71 

60 

.  478 .  599'.  529!.  535 

2 

29.564 

29.596 

29.799 

29.630 

69 

79 

68 

71 

81 

70 

74.0 

81 

69 

.  682 .  963 .  658  .  76^ 

3 

29.769 

29.784 

29.796 

29.783 

64 

68 

65 

65 

71 

67     67.7 

72 

64 

.583.644.591  .606 

4 

29.867 

29.766 

29.624 

29.752 

59 

66 

60 

61 

68 

63     64.0 

69 

59 

.  iTi.  612 .  478 .  521 

5 

29.660 

29.631 

29.  792 

29.694 

66 

67 

62 

68 

70 

65     67.7 

70 

65 

.612.  622.  516'.  sea* 

« 

29. 853 

29.847 

29.837 

29.846 

55 

70 

65 

57 

73 

67 

65.7 

73 

55 

.407.  693.. 591 ;.  564; 

7 

29.726 

29.  628  1  29.  534 

29.629 

.57 

58 

56 

59 

60 

58 

59.0 

68 

57 

.  43!' .  456|.  422L  439 

6 

29.617 

29.676 

29. 792 

29.695 

54 

58 

56 

57 

61 

58 

68.7 

62 

54 

.  3:8'.  443  .  422,.  414 

9 

29.940 

30. 032 

30.125 

29.999 

M 

64 

61 

.■56 

67 

64 

62.3 

69 

54 

.3"1.556L4»7t48l 

10 

30.030 

29.987 

29.867 

29.961 

55 

62 

57 

55 

65 

60 

60.0 

66 

54 

.  4:i3,.  516{.  426:.  458 

11 

29. 739  ;  29.  536 

29.  426, 

29.567 

60 

63 

59 

62     65 

61 

62.7 

65 

56 

.491.549.4731.504 

12 

29.3P2  1  29.*434 

29.760 

29.525 

60 

67 

61 

62 

69 

64 

65.0 

70 

60 

.491 

.635;.  497. 541 

13 

29.647 

29.726 

29.760 

29.711 

55 

64 

56 

66 

66 

.58 

56.7 

b7 

55 

.420 

.  569 .  422'.  470 

14 

£9. 7fca 

29.659 

29.744 

29.702 

52 

65 

52 

55 

67 

54-58.7 

66 

52 

.349 

.5er.362.401 

15 

29.737 

30.082 

30.130 

3a  050 

46 

53 

47 

48 

56 

50  ]  51.3 

57 

45 

.284 

.  36:1 .  283, 310 

16 

30.105 

29.947 

29. 823  ;  29. 958 

45 

55 

50 

48 

57 

53  1  52.7 

60 

45 

.26() 

.407;  3211.329 

17 

29.752 

29. 757 

29. 805  1  29.  771 

62 

58 

54 

65 

60 

56 

60.3 

65 

54 

.516 

.456!.  39 11.454 

18 

29.770 

29.734 

29.667 

29.724 

49 

50 

47 

51 

5:1 

50 

51.3 

56 

47 

.321 

.321 

.  2831. 308 

19 

29.724 

29.729 

29.875 

29.  •i76 

50 

52 

48 

52 

54 

51 

52.3 

84 

44 

.3:14.362 

2961.  .331 

20 

29.883 

29.716 

29.552 

29.717 

48 

50 

46 

51 

53 

48 

50.7 

53 

45 

.296.321 

.2841.300 

21 

29.564 

29.724 

29.887 

29. 725 

47 

48 

46 

49 

50 

48 

49.0 

51 

45 

.297. 309!.  284'. 2971 

22 

29.900 

30.  C92 

29.993 

29. 995 

42 

50 

48 

45  '  ^2 

5U 

49.0 

53 

42 

.  22?  .  334  .  31 9  .  290| 

23 

30.076 

30. 101 

:jao66 

30.081 

40 

.'S3 

47 

42 

55 

50 

49.0 

56 

39 

.221 

.  376 .  283'.  293 

24 

30. 021 

29.960 

30.016 

30.  (.32 

45 

65 

52 

47 

68 

54 

56.3 

69 

44 

.273 

.  .577  .  :J62-.  404 

2.') 

29.  955 

29.719 

29.702 

29.7i.2 

61 

51 

47 

63 

55 

50 

56.0 

60 

47 

.510 

.321.283.371 

26 

29.958 

30.000 

29.878 

29.945 

50 

44 

45 

53 

47 

48 

49  3 

55 

43 

.321 

2491. 260 .  277 

27 

29.861 

29.  953 

30.035 

29.949 

45 

60 

51 

48 

63 

54 

.55.0 

64 

45 

.260 

.  478i.  335  .  358 

2« 

3U.084 

30.090 

30.044 

30.073 

54 

62 

.57 

56     64 

60 

60.0 

65 

54 

..391 

.  529I.  426,  44» 

29 

30.050 

30.162 

29.955 

3a  022 

49 

.•i6 

51 

51      58 

54 

54.3 

62 

49 

.3211.  423.  3.35'.  339 

30 

29.968 

29.940 

29,934 

29.947 

48 

58 

57 

51 

60 

59 

56.7 

63 

47 

.  296:.  456 .  439:.  397 

MeaoH.... 

29.826 

29.821 

29.895 

29.  824 

-.-!.... 

55.6 

^9 

56.  9!  58.  1 

.... 

.  3921. 491 

.  4(]2!.  4S8 

Oct.        1 

29.981 

2.9.990 

29.874 

29.948 

50 

60 

.SS 

52 

63 

60 

5&3 

64 

50 

.334 

... 

.456.423 

2 

29.787 

29.669 

29.647 

29.701 

55 

70 

62 

58 

73 

65 

65.3 

73 

55 

.393 

.693 

.  516'.  .VM 

3 

29. 856 

2<>.  690 

29.925 

29.890 

45 

48 

45 

48 

50 

48 

48.7 

65 

45 

.260 

.309 

.  260'.  276 

4 

29.852 

30.060 

30. 176 

30.U29 

43 

44 

41 

46 

47 

44  !  45.7 

51 

41 

-238 

.249.218!.  23.51 

5 

30.  342 

3a  334 

3a  292 

30.  32:j 

37 

52 

42 

39 

54 

45 

46.0 

55 

41 

.194 

.362 

.  228 .  261 

6 

30.201 

30.219 

30.108 

30.176 

35 

54 

50 

37 

57 

52 

48.7 

57 

34 

.  I78i.  378 

.334!.  297 

7 

30.034 

29.9e8 

29.934 

29.985 

55 

64 

58 

57 

66 

60 

61.0 

67 

49 

.  407,.  569 

.  4561.  477 

8 

29.858 

29.860 

29.770 

29. 829 

56 

65 

54 

59 

68 

61 

62.7 

69 

56 

.409 

.577 

.  325i.  437 

9 

29.757 

29.732 

29.665 

29.718 

55 

60 

54 

58 

62 

58 

59.3 

65 

54 

.393 

.491 

.358.414 

10 

29.rJ7 

2U.764 

29.865 

29.781) 

54 

59 

52 

57 

61 

55 

57.7 

62 

53 

.378 

.473 

.349.400 

11 

29.947 

29.997 

29.849 

29.931 

51 

56 

52 

54 

rjfi 

55 

55.7 

61 

50 

.3.15 

.422 

.349 

.369 

12 

29.787 

29.732 

29.854 

29.791 

50 

52 

47 

52 

55 

50 

52.3 

56 

47 

.334 

.349 

.283 

.328 

13 

29.946 

29. 953 

30.031 

29.979 

50 

51 

49 

52 

54 

51 

52.3 

55 

49 

.334 

.335 

.321 

.330 

14 

30.  l.'>7 

30. 125 

30.154 

30.145 

48 

62 

49 

50 

54 

51 

51.7 

54 

48 

.309 

.362 

.321 

.331 

15 

30.268 

30.281 

3a212 

3a  254 

51 

55 

53 

54 

58 

55 

55.7 

59 

50 

.  .135 

.393 

.376 

.368 

16 

30.279 

30.232 

3a  355 

30.289 

48 

60 

65 

51 

63 

67 

60.3 

68 

48 

.  206!.  478 

.591 

.455 

17 

29.920 

29.934 

29.879 

29. 91 1 

47 

62 

.^8 

50 

65 

€0 

58.3 

66 

47 

.283 

.516 

.456" 

.418 

18 

29.864 

29.825 

29.881 

29.857 

50 

63 

56 

52 

65 

58 

58.3 

67 

49 

.334 

.549 

.422 

.435 

19 

29. 882 

29. 855 

29.846 

29.861 

56 

67 

62 

57 

70 

64 

63.7 

70 

53 

.436 

.(n?2 

.529 

.539 

20 

29.9<;9 

30.023 

29.864 

29.952 

54 

61 

58 

56 

64 

60 

60.0 

66 

54 

.391 

.497 

.456 

.448 

21 

29.  782 

29. 626 

29.607 

29.672 

60 

64 

65 

62 

71 

67 

66.7 

71 

56 

.491 

.503 

.591 

.528 

22 

29.375 

29.414 

29.657 

29.482 

62 

59 

52 

65 

61 

55 

60.3 

70 

52 

.516 

.473 

.349 

.446, 

23 

29.707 

29.6.'>4 

29.658 

29.673 

42 

52 

42 

44 

55 

44 

47.0 

56 

42 

.241 

.349 

.262 

.S84 

24 

29.691 

29.855 

29. 957 

29.834 

35 

40 

38 

38 

43 

45 

4a  3 

50 

35 

.  16.5 

.208 

.203 

.192 

25 

29.988 

30.102 

30.050 

30. 147 

36 

41 

37 

38 

44 

40 

4a  7 

43 

36 

.186 

.218 

.181 

.195 

26 

29.864 

29.825 

29.881 

29.857 

50 

63 

56 

52 

65 

58 

5a3 

67 

49 

.3:m 

.549 

.422 

.435 

27 

2SI.865 

30,1(0 

30.050 

3a  005 

38 

47 

42 

40 

50 

45 

45.0 

50 

38 

.203 

.38r 

.228 

.238 

28 

30.070 

29.987 

29.870 

29.976 

37 

48 

42 

39 

50 

44 

47.3 

50 

37 

.194 

.309 

.241 

.S48 

29 

29.673 

29.576 

29.628 

29.626 

49 

52 

48 

51 

54 

50 

51.7 

55 

47 

.321 

.362 

.309 

.331 

30 

29.516 

29.583 

29.654 

29.584 

40 

44 

40 

43 

46 

43 

44.0 

52 

40 

.208 

.262 

.206 

.259 

31 

29.666 

29.771 

29.994 

29.810 

36 

37 

35 

38 

40 

38 

38.7 

45 

35 

.186 

.161 

.165 

.177 

If  earns 

29.890 

29.902 

29.909 

29.900 

.... 

.... 

49.6 

HTe 

53.0 

53.4 

.... 

.... 

.310 

.413 

.347 

.357 

Digitized  by  VjOOQIC 


BEPORT  OP  THK  SECRETARY  OP  WAR. 


659 


ike  northern  and  north toestrrn  lakes  at  Fort  Niagara,  New  York. 


Humidity. 
Satarmtlon  =  f.OOO. 


Direction. 
Prom  whence. 


6, 


Velocity,  In  ^s's 
mileii,  per  I J  '^ 
hour. 


a  I  B 


1»   u 


kl 


Ainonnt  of  '•^.'§ 
cloudioeiH.  I  g  "O 
(0  =:  clear   .S'o 

(IO  =  i»kyen-;§.. 
tlrely  over- 


il 

%»  • 

©00 

'sal 

111 

< 


"I 


.831 
.899 
.944 
.882 
.895 
.874 
.878 
.812 
.872 
l.(K»0 
.884 
.884 
.935 
.805 
.850 
.777 
.836 
.8.'» 
.861 
.790 
.853 
.762 
,829 
.847 
.886 
.798 
.777 
.872 
.859 
.790 


.846 
.911 
.850 
.895 
.848 
.854 
.880 
.825 
.841 
.836 
.890 
.896 
.891 
.893 
.809 
.874 
.880 
.798 
.867 
.71)8 
.856 
.861 
.869 
.843 
.743 
.772 
.831 
.888 
.876 
.880 


.888 
.898 
.893 
.831 
.836 
.893 
.876 
.876 
.833 
.822 
.882 
.833 
.876 
.867 
.786 
.798 
.872 
.786 
.790 
.850 
.850 
.856 
.786 
.8ir7 
.786 
.777 
.802 
.822 
.802 
.878 


.855 
.9(0 
.896 
.869 
.860 
.874 
.878 
.838 
.849 
.886 
.885 
.871 
.901 
.855 
.815 
.816 
.863 
.814 
.839 
.813 
.853 
.826 
.828 
.852 
.  805 
.782 
.803 
.861 
.846 
.849 


W  ... 

s 

sw .. 

8 

8 

W... 
NW.. 
W.... 
w  ... 
w... 

8W  .. 
SW.. 
S  W  . . 
W... 
NW.. 

a 

w.... 

w... 

NR... 
NB... 
SW  .. 
SW.. 
W... 
SW  .. 
SW.. 

w... 

SW  .. 

s  .... 

w.... 
w.... 


W 

s 

NW.. 
NE... 

w.... 
w.... 

NB... 
W.... 
W.... 
W.... 
NW.. 
8W... 
W.... 

w.... 
w... 
w... 
w.... 

W..-. 

N  .... 
N  .... 
W.... 
W.... 
NE... 
8  .... 


,!nw- 

,  w... 

w... 

NW. 
NW. 

w... 


8 

8  ... 
NW. 
NE.. 
W... 
W... 
NE.. 
W... 
W... 
W... 
NW. 
8W. 
W... 

w... 
w... 
w... 
w... 

8W. 

w... 

N  ... 
W... 
W... 
NE.- 
8.... 
NW. 
W... 
W... 
W... 
NW. 
W... 


12 
13  35 
12  25 
2  ,  35 


45 
4 

25 
25 
12 

3^1 


35  I  45 
25     35 


1.7 

3a  7' 
ia7| 

19.7' 
27. 0| 
6.0 
12.7 
24.  7| 
6.01 
3.3 
27.0] 

lai 

26.  3 

39.0 
16.3 

10.0; 

38.  .31 
19.7 
23.01 


45  1.32.6 


2to: 

13.0 
22.  .31 
13.3: 
31.7 
6.0 
5.71 
7.7, 
6.3 
2.7 


8.  29W. 
Sontb  .. 
N.  6ftW. 
N.  46  E. 
S.  87  W. 
Went . . . 
N.  38  E. 
We»t . . . 
W©»t . . . 
West . . . 
N.  54W. 
8.  45  W. 
8.  77  W, 
West . . . 
N.  50W. 
8.  32  W. 
WeBt . . . 
8.  65  W. 
N.  16  B. 
N.  15  E. 
8.68  W. 
8.  52  W. 
N.  43E. 
8.  4  W. 
N.46W. 
Went . . . 
8.  60  W. 
S.  12  W. 
N.53W. 
West . . . 


.98 
.20 


.06 
.'64 


.70 


.18 


.56 
.14 


.61 


.855 


.861 
.816 
.777 
.767 
.816 
.807 
.874 
.819 
.816 
.812 
.802 
.861 
.861 
.856 
.802 
.790 
.786 
.861 
.936 
.8r2 
.884 
.836 
.836 
.719 
.811 
.861 
.820 
.816 
.659 
.750 
.811 


.  853  I  .  840  I  .  849 


.831 
.854 
.8.56 
.772 
.867 
.812 
.891 
.843 
.884 
.882 
.876 
.805 
.802 
.867 
.816 
.831 
.836 
.890 
.848 
.833 
.863 
.882 
.805 
.750 
.756 
.890 
.786 
.856 
.867 
.843 
.732 


,88C 
.836 
,770 
,756 
,762 
.861 
.880 
.606 
.729 
.805 
.805 
.786 
.859 
.8.59 
.869 
.893 
.880 
.876 
.888 
.880 
.893 
.805 
.843 
.820 
.732 
.876 
.762 
.836 
.856 
.750 
.719 


857 
835 
801 
765 
815 
827 
882 
756 
,796 
,8:0 
,828 
,817 
,841 
,861 
,829 
,838 

.aw 

.876 
.891 
.862 
.813 
.841 
.828 
.763 
.766 
.876 
.789 
.8.36 
.861 
.781 
.75; 


W... 

s 

NW. 
NE.. 

8... 

sw. 

8  ... 
SW. 
SW. 
NE.. 
SW  . 
NE.. 
NE.. 
N  ... 
N  ... 
W... 
W... 
SW. 
8.... 
NE.. 
8... 
8.... 
8  ... 
SE.. 
W... 
8W. 
8... 
NE.. 
8W  . 
W... 

w... 


NW. 

S  ... 

w... 

NW. 

W... 

w... 

8.... 
.jW... 

.  N  ... 
.  N  ... 
.  NE.. 
.  NE.. 
.1  NW. 
.1  N  ... 
.1  W... 

.  w... 

.  W... 
.  SW. 

-'8- 


W... 

8.... 

8... 

SW. 

W... 

NE.. 

SW. 
,8.... 
JSE.. 

SW. 

w... 


10.0 


N.87W.!  7.6 


NW.. 

S 

w... 

NW.. 
NW.. 
W.... 

8 

8  .... 
NW., 
SW.. 
NE.. 
NB.. 
W... 
N  ... 

w... 

W... 

W... 

SW. 

8  ... 

NW. 

8.... 

8  ... 

SW. 

W... 

NE.. 

SW 

8.... 

SE.. 

SW. 

W... 

W... 


6.0 
43.3 
24.0 
20.0 

ao 

2.7 
23.0 

2.7 
23.7 
17.7 

laa 

27.3 
17.0 
10.3 
13.0 
2.7 

a7 

6.0 
27.3 

6.0 
43.3 
70.0 
2a7 
29.7 

6.0 

6.0 
35.0 
27.7 
17.0 
3a3 
55.0 


N.49W. 
South  - . 
N.45W. 
N.9W. 
N.55W. 
8.  80  W. 
South  . . 
.S.  37  W. 
N.35W. 
N.8E.. 
N.45E. 
N.45E 
N.  12  E. 
North  . . 
N.25W. 
West . . . 
West . . 
8.  45  W. 
South  . . 
N.  13  W. 
South  . 
South  . 
8.39W 
8.79W 
N.50W. 
8.  45  W. 
South  . . 
S.  63  E 
a.  45  W 
West . . . 
West... 


7.0  7.8 


4.56 


.34 


.78 


.826  I  .830 


.819 


.824 


7. 3  8.  49  W.   6. 4 


.5.7 


1.18 
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I               TEMPERATURK- 

-FAHRENHEIT. 

TAPOR 

Baromo 

er  reduced  to  temperature 
Fahr.,  expressed lu  United 

- 

of  32° 

Stateii  incheit  and  decimaln.           ,  ^et  bulb,  or 

Dry  bulb,  or  tem- 

Elaatility.inU.S. 

Date.     I 

point  of 

perature    of  the 

inchw  anddNJ 

1 

evaporation. 

open  air. 

. 

main. 





-_    _ 

i 

3 

i       B 

E 

i 

a       i   S 

^      S 

a 

S 

5 

.s 

it 

S 

i 

a 

f: 

S  i  s 

d 

o. 

0. 

1       '   «4 

d      d 

a{ 

d 

d 

*s 

cd 

d. 

d,| 

1      ^ 

(N 

o> 

a      ■'  r- 

ot      o> 

e* 

©» 

o> 

95 

a 

s 

t^ 

C9 

o)  ^  S 

M6fi 

o 

0 

0 

0 

0 

0 

0 

0 

0 

Hov.     'l  :  29.922 

29. 7.-^8 

29.566 

29. 749     34 

45 

39 

36 

47 

42 

41.7 

47 

33 

.170 

.273 

.199|.2H 

.  18l!.l» 

2  1  29.774 

29.880 

29.993 

29.889     41 

39 

37 

44 

42 

40 

42.0 

44 

36 

.218!.  199 

3 

30.080 

30.122 

.30.219 

30. 140  1  .32 

.39 

36 

34 

41 

38 

37.7 

42 

38 

.l.''.5'.2»2.  186;.lfi 

4 

30. 295 

,30.341 

3a  402 

30.  .346  1  36 

37 

35 

.38 

39 

35 

37.3 

40 

33 

.186.  194.204;.!!^ 

5 

30.375 

30.351 

30.499 

30.408  i  .31 

32 

31 

33 

34 

33 

3.^3 

35 

30 

.151;.  155 

.  151 .  15* 

6 

30.404 

30.321 

30.362 

30. 362     26 

42 

38 

2S 

45 

40 

37.7 

45 

25 

.117.228 

.203.l!t> 

7 

30.170 

30.  080 

29.  978 

30.076  1  35 

50 

47 

38 

52 

49 

46.3 

53 

35 

.165 

.334 

.297.2fiS 

8 

29.895 

29.  KH 

29.  920 

29.884  1  41 

55 

47 

43 

58 

50 

50.3 

58 

40 

.231 

.393 

.283.9.itS 

9 

29.860 

29.?84 

29.  933 

29.892  ,  43 

54 

48 

45 

57 

50 

50.7 

57 

43 

.251 

.378 

.309,.31J 

10 

30.028 

29.  8!K) 

29.  Wl 

29.913  ,  37 

46 

42 

40 

48 

44 

44.0 

52 

,37 

.181 

.284 

.241:.  235 

11 

29.558 

29.558 

29.814 

29. 643     46 

48 

40 

48 

50 

42 

46.7 

51 

40 

. 284  .  309 

.221.27: 

12 

29.890 

29.955 

30.103 

29. 983     .35 

42 

38 

37 

44 

40 

40.3 

45 

35 

. 178  .  241 

.  2031.21/: 

13 

30.165 

30.229 

30.  126 

30. 173     .34 

43 

.38 

.36 

45 

40 

40.3 

45 

34 

.  170 .  251 

.20^  •?" 

14 

29.910 

29.992 

29.953 

29.  9.52  ,  34 

50 

43 

36 

53 

45 

44.7 

53 

34 

.  170i.  321 

!25 

15 

29.708 

29.463 

29.276 

29.  482  '  42 

43 

38 

44 

46 

40 

4.3.3 

50 

% 

.241'.  2:« 

.20 

16 

29.035 

29.082 

2JK  .376 

29. 164  i  M 

37 

33 

38 

39 

35 

37.3 

45 

33 

.  I861.  194 

.16 

17 

29.  5W 

29.  603 

29.809 

29.  i'm     37 

38 

37 

40 

41 

39 

40.0 

41 

36 

.181'    190 

.19 

18 

29.711 

29.728 

29.744 

29.728     41 

43 

40 

44 

45 

42 

43.7 

46 

38 

.218.251 

.22l.iii 

19 

29.611 

29.4.33 

29. 382 

29.475  1  41 

43 

37 

43 

46 

40 

4.3.0 

46 

40 

.2:}l'.238 

.181.217 

20 

29.344 

29.388 

29.580 

29. 437     40 
2«  783     a3 

40 

36 

43 

42 

38 

41.0 

44 

36 

.208.22I.18^V.2(6 

21 

29.  752 

29.767 

29.830 

34  1  31 

33 

36 

33 

.34.0 

40 

31 

.  188  .  1701. 151    i:> 

22 

29.624 

29.609 

29.710 

29.  648  ,  26 

29  ,  26 

28 

31 

28 

29.0 

35 

26 

.117.  1.37 

.117    !J( 

23 

29.818 

29.825 

29.905 

29.849 

26 

25  1  24 

29 

28 

26 

27,7 

30 

24 

.  106 .  UX) 

.1ft     It 

24 

29.871 

29.875 

29.866 

29.871 

22 

28 

25 

27 

35 

30 

30.7 

35 

25 

.061 

.073 

.07-      ■] 

25 

30.095) 

30. 139 

.30. 057 

30.  073 

25 

34 

27 

27 

36 

.30 

31.0 

36 

25 

.112 

.170 

.  11         - 

26 

30.018 

29.915 

30. 027 

29.  987 

30 

43 

38 

32 

46 

40 

:w.3 

46 

27 

.144 

.238 

,20 

27 

29.857 

29.865 

29.756 

2JJ.826 

39 

50 

43 

41 

.52 

45 

46.0 

53 

39 

.212.334 

.25 

28 

29.735 

29.546 

29.654 

29.645 

50 

58 

47  1  53 

55 

50 

52.7 

55 

47 

..3211.349 

.28        • 

29  ,  29.  630 

29.602 

29.9<»8 

V9.7I3 

45 

41 

37  1  48 

44 

40 

44.0 

50 

37 

.260.218 

.18..-- 

30 
Means... . 

29.748 

21*.  623 

29.711 

29.  094 

34 

35 

32  1  37 

38 

34 

36.3 

45 

32 

.157 

.165 

.155.15? 

29.846 

29. 822 

29. 876 

29.848  '.... 

~;^ 

43.8 

3^3 

40.4 

•••• 

.18r> 

.235 

.197 

.2» 

1 
Dec       1     30. 017 

30.109 

30.047 

1 
30.058     27 

30 

97 

29 

.32 

30 

,30,0 

35 

27 

.124 

.144 

.113.1?: 

2  ;  30. 084 

29.8!)7 

29.974 

29. 985  1  23 

35 

29 

25 

37 

.32 

31.3 

37 

23 

.100 

.178} 

.  126. 135 

3 

29.918 

.30.014 

29.  751 

29.  894  1  30 

45 

39 

33- 

4e? 

40 

40,3 

48 

30 

.  132 .  260 

.225,2* 

4 

29.453 

29.  382 

29.647 

29. 4iM     40 

40 

36 

42* 

43 

38 

41.0 

45 

,36 

.221.2o8 

.iee.205 

5 

29.909 

30.009 

30.017 

29.  978  1  32 

41 

38 

34 

44 

40 

39., J 

44 

32 

.155.218 

.903.19? 

6 

30.032 

29.957 

29.746 

29.  912  [  35 

40 

37 

38 

42 

40 

40.0 

43 

35 

.165.231 

.181.1rt» 

7 

29.761 

29.792 

29. 158 

29. 570  1  40 

5<) 

42 

43 

52 

45 

46.7 

53 

40 

.208.334 

.228.257. 

8 

29.203 

29.  118 

29.306 

29.  209  1  43 

49  1  42 

46 

51 

45 

47.3 

54 

42 

.238'   321 

.228.263 

9 

29.604 

29.602 

29.421 

29.  542  1  25 

30 

23  i  28 

32 

26 

28.7 

34 

23 

.  100 .  144 

.oagi  in 

.060.06* 
.076!,CRi 

10 

29.556 

29.S'0 

29.716 

29.602  1   14 

20 

17 

16 

23 

20 

19.7 

25 

14 

.059.074 

11 

29.703 

29.738 

29.760 

29.734  1  16 

25 

18 

18 

27 

20 

21.7 

34 

15 

.067.  112 

12 

29.860 

29.810 

29.989 

29.890 

13 

19 

15 

15 

21 

17 

17.7 

24 

13 

.056  oeo 

.0631.086 

13 

30.041 

29.987 

29.822 

29. 9.'i0 

11 

24 

11 

13 

24 

16 

17.7 

24 

11 

.049.  199 

.014.064 
.043^.00 

14 

30.077 

30.  J29 

.30. 201 

30.  136 

11 

11 

9 

13 

14 

11 

12.7 

19 

11 

.  049'.  037 

15 

:».  244 

30.176 

30.069 

30.163 

13 

17 

15 

15 

2» 

17 

17.3 

20 

13 

.056.060 

16 

29.640 

29.612 

29.335 

29.529 

17 

20 

15 

19 

22 

17 

,  17.3 

22 

15 

.071 

.a?5 

.OSS' 070 

17 

29.374 

29.417 

29.711 

29.501 

20 

22 

15 

23 

25 

18 

22.0 

25 

15 

.0'.4 

.084 

18 

29.928 

29.8:*3 

29. 8<.9 

29.853 

14 

28 

21 

17 

31 

24 

24.0 

31 

21 

.048 

.119 

.079L(« 

19 

29.833 

29.638 

29.854 

29.775 

32 

32     28 

34 

35 

30 

a^o 

35 

27 

.155 

.142 

.i3ori4ai 

20 

30.164 

30.327 

30.486 

30.332 

5 

6 

3 

7 

8 

5 

16.7 

30 

-3 

.039 

.034 

.027.031 

21 
2S 

30.359 

30.  185 

30.054 

30  199 

-  0 

12 
32 

8  '-  •» 

15 

\U 

(7  3 

16 

-  0 

.041 

.040.019 

29.934 

29.686 

29.679 

29!  766 

27 

25 

30- 

36 

27 

30.7 

35 

25 

.'ii3 

.142 

.112.123 

2.-1 

29.  445 

29.311 

29.978 

29.245 

37 

40 

33 

40 

4« 

36 

39.3 

42 

33 

,181 

.221 

.  uy.iwi 

24 

29.247 

29.352 

29.474 

29.358 

34 

32 

27 

.37 

35 

30 

34.0 

31 

26 

,157 

.  142 

.uiir 

25 

29.557 

29.654 

29.742 

29.651 

25 

24 

17 

IW 

27 

20 

25.0 

35 

17 

.100 

.095 

.OGO.OKt 

26 

29.7:30 

29.694 

29.393 

29.606 

16 

27 

21 

IS 

30 

24 

24.0 

32 

16 

.067 

.113 

.079.a« 

27 

29.324 

29.428 

29.448 

29.400 

24 

23 

15 

27 

26 

17 

23.3 

30 

15 

.095 

.0&9 

.OQ.OM 

98 

29.550 

29.541 

29.657 

29.583 

19 

20 

15 

15 

23 

17 

ia3 

25 

12 

.041 

.iftA 

o£os» 

29 

29.803 

29.834 

29.853 

29.830 

15 

17 

13 

18 

19 

13 

17.3 

20 

13 

.052 

.071 

064  oen 

30 

30. 017 

30.167 

30.023 

30.069 

13 

17 

10 

14 

19 

19 

15.0 

19 

10 

.067 

.071 

046. 061 
C79.0ffj 

31 

29.939 

29.828 

29.993 

29.917 

9 

24 

21 

12 

27 

24 

21.0 

27 

9 

.001 

.n»5 

Moani.... 

29.784 

29.766 

29.746 

29.765 

.... 

.... 

....24.0,29.9 

24.6 

26.9 

.109 

.138 

100.  Hit 

' 
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the  northern  and  northwestern  lakes  at  Fort  Niagara,  New  York. 


Hnmidity. 
Saturation  =  1,000. 


Direction. 
From  wtienoe. 


I  Velocity,  in 
miles,  per 
hoar. 


a 

a. 


SSI    I 

lij     1 

^  a'         £ 


Amount    of 
clondiness. 
(0= clear 
iky.) 
(10= sky  en- 
tirely over- 
cant. 


a. 

§  .-a 


III 
|il 

t!-l 
ill. 

< 


.803 
.756 
.722 
.811 
.800 
.768 
.719 
.833 
.840 
.732 
.850 
.807 
.802 
.802 
.836  I 
.811 
.732 
.756 
.833 
.750 
1.000 
.768 
.665 
.415 
.761 
.794 
.824 
.798  I 
.777 
.712 


I 

.847  .744 

.744  .732 

.824  .811 
.816   1.000 

.792  .800 

.762  .820 

.861  .853 

.816  .786 

.812  .856 

.  850  .  836 

.  856  .  829 

.836  .820 
. 840  .  . 820 

.798  .840 

.767  .820 

.816  .797 

.7:J8  .816 

.840  .829 

.767  .732 

.829  .811 

.802  .800 

.788  .768 

.655  .754 

.359  .465 

.802  .675 


.767 
.861 


820 
.840 


805  .786 
.756  .732 
.719  '  .792 


.798 
.744 
.809 
.876 
.797 
.783 
.811 
.812 
.836 
.806 
.845 
.821 
.821 
.813 
.808 
.808 
.762 
.8')8 
.777 
.797 
.874 
.771 
.691 
.413 
.746 
.794 
.842 
.796 


8W. 
W  .. 

sw. 

NE.. 
N.  .. 
W... 
vSW  . 
w  .. 
s  .  .. 

sw. 

a . .. 

8  .  .. 
8W. 
NW. 
SW. 
w .. 
w .. 

sw. 


w .. 
w  .. 
NW. 
NW. 
W  .. 
SW. 
8  .  .. 
SW. 
755  I  W  . . 
.741  |8W. 


8  .  .. 

tw .. 
w.. 

NW. 
W  .. 
W  .. 
W  .. 
SW. 
8  .  .. 
NW. 
8  .  .. 
W  .. 
NE.. 
8  .  .. 
NW. 
N... 
W  .. 
8W. 
8  -  .. 
NW. 
W  .. 
NE.. 
NW. 
8  .  .. 
SW. 

aw. 

8  .  .. 
8  .  .. 
W  .. 
8W. 


8 

W..  . 
W  ..  . 
NW.. 
W  ..  . 
W..  . 
W  ..  . 
SW.. 

8 

NW.. 

8 

W  ..  . 
NE... 

8 

SW.  . 
W  ..  . 
W  ..  . 
SW.  . 

8 

NW.. 
W  ..  . 
NE  .  . 
NW.. 
SW.. 

sw. . 

SW.. 
8  .  . . . 

8 

w ..  . 
SW.  . 


2  I  45 
60     35 

4  i  4 
GO  ;  45 
35  I  12 
12  4 
25  I  12 

4     35 


12 
12 
35 

3a 

12 

12 

25 

60 

35 

45 

4 

12 

45 

25 

25 

12 

4 

4 

'  12 

!  25 


40.3 
43.3 
10.7 
33.0' 
12.7 
9.3, 
19.0, 
21. 0! 
39.0 

a7 

5a7 
26.0 

lao 


25     35 
25  !  60 


75 
45 
25 
35 

2 
12 
25 
25 
60 
12 
75 
24 

35  .^. 
45  20.7 
45  126.0 
75  l5l.  7 
35  [31.7 
12  27.  3 
45  24.  7 
60  1.32.3 
45  ,50.0 
60  ,26.7 
25  128. 3 
25  117.3 
12     6. 3 

4  Ill.O 

25  lar 

45  |33.0 
25  28.3 
45    10.0 


8.  IW. 
West... 
S.  85W. 
N.  8W. 
N.  22  W. 
WeHt  . . , 
S.  72W- 
S.  48W. 
South  .  . 
N.  82W. 
South  .  . 
8.  63W. 
N.  45  E  - 
8.  8W.. 
8.  72W. 
N.  61  W. 
Wetit  . . . 
8.  45W. 
South  .  . 
N.50W. 
West  . . . 
8.  32E  . 
N.  45W. 
8.  31  W. 
8.  54  W. 
8.  45  W- 
Souih  .  - 
8.10W. 
Went . . . 
8.45  W. 


7 
4 
7 
7 
5 
4 
5 

7  I    6 

8  !     5 


10  I  10 
10  I  10 


9 

7 

9 

8 

7 

6 

6 
10 
10 

8 

7 

8 

9 
10 
17 
10 

9 

8 

8 

8 

9  < 
10  i 

81 

l\ 
t\ 

10 
10 

7 


.33 
.79 
.70 


.16 


.36 


.36 


.  778  I  .  784  ,  .  793 


.785  . 


1.5  8.64  W.  7.2  7.0  ,a3    i    a  38 


.  775  .  794  1 
.  746  .  807 
.703  I  .777 
.  829  ;  .  750 
.  792  !  .  756 
.719  '  .829 
.750  j  .861 
.767  '  .859  I 
.655  .794 
.  659  ;  .  598 
.682  I  .761 
.648  I  .712 
.623  1.000 
.  6-23  .  457 
.  648  ,  .  556 
.  692  1  .  721 
.  508  .  622 
.  509  .  685 
.792  .698 
.538     .553  I 

,.475  I 

.675     .698  i 
.  732     .  829 
.712     .698  , 
.655  I  .644  I 
.  682     .  675 
.644     .634  I 
.  475  !  .  508 
.525  ;  .692 


.816 
.418 


.644 


.675 

.694 

.910 

.811 

.820 

.732 

.762 

.762 

.6.34 

.556 

.702 

.571 

.164 

.596 

.671 

.671 

.525 

.61{f 

.782 

.500 

.582 

.761 

.705 ; 

.675  I 
.556  ' 
.610  ; 
.671 
.671 
.648  I 
.610  , 
.610 


.748 
.749 
.797 
.797 
.789 
.760 
.791 
.796 


. 705  I  . 656     .675 


NW. 

SW. 

8  .  .. 

NE  . 

SW. 

NE.. 

8  .  .. 

8  .  .. 
.  694  1  W  . . 
.604  '  W  .. 
.715  SW. 
.677  SW. 
.596  '  SW  . 
.  559  !  N  W  . 
.625  'sw. 
.  695  ;  NE  . . 

NW. 

W  .. 

SW. 

NE.. 

8  .  .. 

S  .  .. 

8  .  .. 

8W. 

W.. 

8  .  .. 

W  .. 

W  .. 

w .. 

sw. 

w .. 


.582 
.601 
.757 
.530 
.529 
.711 
.755 
.695 
.618 
.656 
.650 
.581 
.622 
.706 
.557 


NW. 

SW. 
8-  .. 
W  .. 
SW. 
NK . . 
8  .  .. 
SW. 

sw. 

w .. 

sw. 
sw. 
sw. 

NW. 

8  .  .. 
NE  . 
NW. 
W  .. 

8  .  .. 
NE.. 

8.  .. 
8  ... 
8  .  .. 

sw. 

w .. 

sw. 

NW. 
W.. 
W  .. 
SW 
w  .. 


NW. 
SW. 

8  .  .. 
S  .  .. 
SW. 
w .. 
a  . .. 
sw. 

8  .  .. 

W  .. 

.jSW. 

.,8  ... 

.isw. 

.  NW. 
.  SW. 
.|NE. 
.NW  . 
.iW  .. 
.,8  .  .. 
.18... 
.18.  .. 

S  .  .. 

8  .  .. 

SW. 

w .. 

8W. 

NW. 

W  .. 

W  .. 

W  .. 

W  .. 


45  12 

!»  25 

I  25  45 

'    4  35 

25  12 

35  45 

4  12 

75  '  60 

45  I  60 


31.7 

ia7 
:J8. 3 

10.7 
6.0 
17.3 
17,0 
1.7 


60  :  25 


4 

12 

45 

25 

45 

13 

75 

75  ,  60 

75  ;  60 

4     12 

2       4 


75  '33.  3 
35  i40.0 
25  131.7 
45  126.0 
35  124.0 
.35   38.3 


12.7 
70.0 
50.0 

6.U 
20.7 
20.7 

6.7 

lao 

35.0 
31.7 
55.0 
16.7 
71.0 
70.0 
60.0 
6.3 
6.0 


N.  45  W. 
8.  45  W. 
South  .  . 
8.  32  W. 
8.  45  W. 
N.23E. 
South  .  . 
S.  44  W. 
8.  33  W. 
West . . . 
8.  45  W. 
8.  21  W. 
8.  45  W. 
N.  45  W. 
a.  32  W. 
N.  45  E  . 
N.45  W 
Weut  . . . 
8.  2W. 
N.  76  E  . 
South.  . 
South.  . 
South.  . 
8.  45  W. 
West . . . 
8.  42  W. 
N.  56  W. 
West... 
Went... 
8.  53W. 
West... 


19.6  8.  72W.I7.3  17.1 

I  I        I 


.42 

.48 


.40 
.20 


.34 


.12 


a3 


.10 


.06 


2.12 
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Reductions  of  the  monthly  Tneieorological  register  of  the  survey  of 


TEMPER  ATURE— FAHRENHEIT. 

VAPOR. 

Baroraetur  reduced  to  temperature 

of  32^  Pahr.,  ex 

presided  in  United 

Stfttes  inches  and  decimals. 

Wet  bulb,  or 

Dry  bulb,  or 

tem- 

Elasticity, in  U.S. 

Date. 

point  of 

peratare  of  the 

inches  and  deci- 

evaporation. 

opc-n  air. 

f 

1 

mals. 

B 

e 

a 

i 

a 

a 

6 

S 

a 

a 

a 

a 

a 

a 

. 

« 

o. 

d 

C8 

d 

d 

cj 

d 

d 

a 

a 

A 

d 

d 

* 

»- 

0< 

9* 

S 

e* 

c* 

04 

f 

ot 

A 

S 

s 

i 

«* 

c« 

OS 

a  ' 

1866. 

o 

o 

0 

o 

o 

0 

0 

0 

0 

July       1 

29.991 

29. 955 

29.914 

29.953 

61 

69 

62 

69 

78 

68 

71.7 

80 

41 

.  430 .  588 

.476 

.498, 

2 

29.  9W 

29.954 

29.833 

29.923 

60 

75 

68 

65 

83 

72 

80.0 

83 

52 

.  451 .  760 

.631 

.6141 

.616^ 

3 

29.758 

29.676 

29.575 

29.670 

66 

73 

70 

71 

87 

76 

7a  0 

88 

51 

.  5721. 623 

.652 

4 

29.513 

29.442 

29.533 

29.496 

64 

69 

66 

69 

77 

69 

71.7 

78 

51 

.  529 .  601 

.  599 .  576; 

5 

29.72S 

29.656 

29.623 

29.669 

68 

80 

69 

75 

87 

73 

78.3 

88 

55 

.591.928 

.  655 .  725. 

6 

29.767 

29.658 

29.687 

29.  671 

72 

85 

74 

78 

90 

79 

82.3 

91 

62 

.  704 .  135,1. 772 

.537 

7 

29.707 

29.725 

29.617 

29.683 

71 

71 

74 

79 

90 

79 

82.7 

91 

64 

.  651  .  502;.  772 

.645 

8 

29.642 

29.574 

29.681 

29.632 

74 

75 

65 

81 

83 

70 

78.0 

84 

61 

.  745 .  760 .  550 

.685 

9 

29.895 

29.921 

29.944 

29.920 

55 

62 

63 

64 

72 

68 

6ao 

73 

50 

.  314  . 422. 509|.  415i 

10 

30.009 

29.937 

29.911 

29.952 

59 

66 

61 

66 

77 

69 

67.3 

79 

43 

.  407!.  492 

.  4-301.  44a 
.71b.  623! 

11 

29.902 

30.067 

29.818 

29.929 

60 

69 

71 

65 

77 

74 

72.0 

81 

49 

.451.601 

12 

29.813 

29.743 

29.780 

29.779 

69 

78 

74 

76 

9i) 

78 

81.3 

91 

53 

.614.677 

.785 

.6921 
.807 
.665 

13 

29.707 

29. 595 

29.569 

29.  624 

73 

78  '  79 

79 

94 

82 

85.0 

95 

65 

.730.741 

.949 

14 

29.743 

29.707 

29.700 

29.717 

67 

75 

69 

rj 

82 

74 

76,3 

94 

61 

..581.773 

.641 

15 

29.737 

29.685 

29.674 

29.699 

77 

81 

77 

83 

94 

84 

87.0 

96 

62 

.  846 .  880'.  832 

.853, 

16 

29.813 

29.734 

29.707 

29.748 

80 

87 

72 

87 

97 

79 

87.7 

98 

69 

.928.146.690 

.568 

17 

29.869 

29.660 

29.  652 

29.  727 

76 

82 

71 

H5 

96 

77 

86.0 

97 

68 

.775.902j.678 

.785 

18 

29.592 

29.605 

29.641 

29.613 

72 

68 

63 

77 

72 

66 

71.7 

79 

54 

.718. 631 1.536. 628; 

19 

29.786 

29.805 

29.807 

29.799 

58 

66 

63 

64 

74 

67 

6a3 

76 

49 

.403.532.522 

.48<> 

20 

29.870 

29.847 

29. 721 

29.813 

56 

70 

65 

62 

78 

70 

70.0 

79 

47 

.  369 .  625i.  550 

.515 

21 

29.684 

29.647 

29.565 

29.632 

60 

67 

67 

65 

78 

72 

71.7 

78 

53 

.451 1.514.595 

.520 

22 

29.511 

29.540 

29.465 

29.505 

64 

72 

67 

66 

77 

72 

71.7 

76 

56 

.  569i.  718!.  595 

.627 

23 

29.546 

29.592 

29.623 

29.587 

63 

69 

65 

68 

76 

68 

70.7 

77 

54 

.  509 .  614  .  577 

.567 

24 

29.731 

29.684 

29.658 

29.691 

61 

70 

69 

66 

79 

75 

7.3.0 

82 

55 

.  470'.  6I2I.  628 

.570 

25 

29.715 

29.687 

29.703 

29.702 

66 

72 

68 

72 

82 

73 

75.7 

84 

55 

.559.650J.6I8 
.509.7751.771 

.609 

26 

29.834 

29.786 

29.810 

29.810 

63 

76  j  73 

68 

85 

76 

76.3 

86 

53 

.685 

27 

29.789 

29.686 

29.583 

29.686 

65 

76  !  68 

70 

86 

73 

76.3 

86 

54 

.550.  762'.  618 

.643 

28 

29.636 

29.549 

29.  5.38 

29.581 

62 

71 

69 

68 

81 

75 

74.7 

82 

56 

.  476'.  624  .  028 

.576 

29 

29.513 

29.559 

29.483 

29.518 

68 

65 

65 

72 

81 

69 

74.0 

80 

55 

.631.403.564 

.53^ 

30 

29.541 

29.580 

29.606 

29. 576 

63 

64 

65 

70 

77 

68 

71.7 

78 

55 

.482.5561.577 

.538 

31 

29.676 

29. 702 

29.  621 

29.666 

64 

66 

65 

68 

80 

70 

72.7 

80 

55 

.543.586|.550 

.56> 

Means.... 

29.743 
29.511 

29.708 
29.420 

29.676 

29.709 

""' 

.... 

tH 

82.6 

72.7 

75.6 

.566 

.  6l7j.  635 
.679.704 

.«. 

August  1 

29.428 

29.453 

65 

70 

71 

70 

74 

75 

73.0 

76 

55 

.550 

2 

29.446 

29.  493 

29.504 

29.  481 

64 

64 

60 

68 

73 

65 

68.7 

75 

55 

.543.476.451 

.490 

3 

29.641 

29.692 

29.616 

29.650 

65 

63     64 

70 

76 

68 

71.3 

78 

49 

.  550:.  402!.  543 

.496 

4 

29  511 

29.526 

29.502 

29. 513 

63 

60     59 

66 

64 

6L 

63.7 

67 

51 

.  536'  465'.  473 

!491 

5 

29.656 

29.678 

29.662 

29.632 

61 

58     59 

67 

66 

61 

64.7 

67 

46 

.  457'.  376'  473 

.435 

6 

29.702 

29.680 

29.798 

29.727 

55 

63  i  61 

58 

74 

67 

66.3 

74 

47 

.  393'.  429 .  457 

.426 

7 

29.731 

29.725 

29.704 

29.720 

56 

67 

63 

66 

75 

65 

68.7 

76 

46 

.316.5541.549 

.473 

8 

29.742 

29.627 

29. 446 

29.605 

53 

71 

62 

58 

78 

68 

68.0 

77 

45 

.  336 .  664|.  476 

.492 

9 

29.377 

29.511 

29.534 

29. 474 

55 

64     60 

60 

70 

65 

65.0 

70 

50 

.367.516.451 

.445 

10 

29.682 

29.718 

29.748 

29.716 

57 

64 

62 

62 

74 

67 

67.7 

74 

46 

.3991.462.489 

.450 

U 

29.858 

29.  8.57 

29.  a-* 

54 

. ... 

63 

59 

66 

62.5 

72 

46 

.351* 536 

.444 

12 

29.852 

'29.'745" 

29.7.38 

29.778 

61 

64* 

66 

65 

75' 

71 

70.3 

81 

45 

.  483j.  449 .  572 

.501 

'  13 

29.594 

29.513 

29.276 

29.461 

62 

69 

65 

65 

73 

68 

68.7 

74 

54 

.5.6'.  655. 577 

.563 

14 

29.546 

29.696 

28.  659 

29.634 

64 

64 

60 

67 

68 

63 

66.0 

70 

52 

.  5.56 .  543I.  478 

.526 

J5 

28.756 

29.837 

29.925 

29.839 

60 

55 

55 

64 

62 

60 

62.0 

71 

48 

.  465i.  340 .  367 

.391 

16 

29.999 

29.977 

29.802 

29.  926 

50 

54 

54 

55 

62 

58 

58.2 

66 

43 

.295.312.365 

.324 

17 

29.944 

29.810 

29.771 

29. 842 

50 

64 

59 

57 

76 

66 

66.3 

75 

37 

.  2681.  436 .  407 

.370 

18 

29.728 

29.670 

29.611 

29.670 

60 

68 

64 

67 

76 

70 

71.0 

80 

46 

:  425'.  577  .  516 

.506 

19 

29.494 

29.  471 

29.482 

29.482 

60 

61 

58 

65 

65 

62 

64. 0  1  69 

.50 

.4511.483.429 

.454 

20 

29.517 

29.636 

29.6ai 

29.585 

53 

60 

55 

56 

67 

61 

61.3 

70 

45 

.  363i.  425'.  354 

.381 

21 

29.587 

29.566 

29.512 

29.555 

51 

61 

58 

56 

68 

61 

61.7 

73 

42 

.  308,.  443 .  443 

.398 
.392 
.315 

22 

29.482 

29.5.T8 

29.580 

29.540 

54 

59 

54 

58 

66 

.55 

59.7 

65 

45 

.  365 .  407J.  404 

23 

29.553 

29.529 

29.457 

29.513 

47 

55 

52 

50 

63 

56 

56.3 

63 

37 

.  283 .  327 .  335 

24 

29.608 

29  586 

29.657 

29.617 

45 

55 

53 

48 

66 

56 

56.7 

68 

37  \  260!.  300l.  363 

.308 

25 

29.668 

29.706 

29.677 

29.684 

45 

55 

54 

48 

63 

56 

55.7 

65 

35 

.260.327.39.' 

.326 

26 

29.695 

29.661 

29.696 

29.684 

53 

63 

57 

57 

70 

03 

63.3 

71 

45 

.  350u  4821. 386 

.406 

27 

29.696 

29.627 

29.623 

29.649 

57 

09 

67 

63 

82 

69 

71. 3  !  83 

47 

.386.534.635 

.518 

28 

29.692 

29. 645 

29.548 

29.  6v» 

5.3 

73 

62 

58 

76 

69 

67.7     80 

47 

.  509 .  771 .  462 

.581 

29 

29.636 

29.620 

29.699 

29.  652 

59 

73 

63 

64 

78 

63 

6a  3     79 

46 

.  43:}'.  744  .  576 

.584 

30 

29.695 

29.663 

29.659 

29.639 

49 

62 

59 

53 

69 

63 

61.7     73 

41 

.  29o|.  462 .  44-1 

.401 

31 

29.722 

29.665 

29.585 

29.657 

54 

66 

62 

58 

72 

76 

6a7  1  74 

47 

.365.545.36*9 

.426 

If  nana-  .. . 

29.653 

29.621 

29.621 

29.641 

60.668.4 

! 

64.3 

65.1  ' 

.... 

.  401  -  471 

.464 

.451 

.... 

• 
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the  northern  and  northtcesiem  lakes  at  Charlotte,  New  York, 


VAPOR. 

WIND. 

Amount  of 
cloudineu. 
(0=cleftr 

Ji 

P 

n 

§   .-5 

aiaa 

II 

Humidity. 
8aturftUon=  1,000. 

Direction. 
Ftom  whence. 

Velocity,  In 
mile^,  per 
hour. 

U 

u 

SS 

1 

-ky.) 
(10=8kyen. 
tirely  over- 

CMt.) 

god 

a 

a 

a 

a 

a 

a 

G9 

1 

a 

d 

a 

0. 

a 

a 

d 

a 

111 

< 

.607 

.613 
.673 
.486 
.648 
.724 
.805 
.357 
.673 
.539 

.5:u 

.648 

.695 

.804 
.727 
.846 
.807 
.779 
.779 
.751 
.743 
.607 
.856 

.638 
.736 
.656 
.747 
.737 
.773 
.598 
.708 
.603 
.591 
.745 
.683 
.687 
.729 
.672 
.692 
.636 
.806 
.703 
.690 
.675 
.808 
.757 
.692 
.689 
.749 
.708 
.670 
.661 
.781 
.781 

8 

W.NW 

8 

8 

8 

8W... 
SW.  .. 
8W.  .. 

N 

N.NE.. 
8  8E. 
SW  ... 

w 

NE.  .. 
SW.  .. 

W 

SW.  .. 

w 

N 

SB... 

8 

W 

NW.  .. 
8W.  .. 
SW.  .. 
NW... 

W 

N.NW. 
KW.  .. 

N 

NE.  .. 

E 

8 

8 

SW.  .. 
8W.  .. 
SW.  .. 
W.SW. 
SW    .. 
N.NE.. 
NE.  .. 
NW.  .. 

W 

W 

E.NE.. 
8W.  .. 

W 

W 

S::::: 
1.:::: 

NE.  .. 
NW... 

N 

N 

N.  .... 

N 

N 

N 

N 

NE.  .. 

8 

8 

8 

8 

8 

8W.  .. 
SW.  .. 
SW  ... 

N 

I.:::: 

SW  ... 

8 

8 

SW... 

8 

NW.  .. 

N 

SW... 
SW... 

E 

8 

N 

SW.  .. 

I::::: 

SW.  .. 

8 

SW.  .. 

N 

8 

12 
2 

25 
13 
12 
12 

2 
12 
12 

4 
4 

12 
12 

4 
4 
4 
2 
2 
12 
12 
4 
2 
2 
4 

25 
25 
2 

4 
12 
45 
35 
2 

25 
12 
25 
12 
12 
25 
12 
25 
25 
12 
35 
25 
45 
4 
4 

12 
12 
35 
12 
4 
12 
25 
12 
25 
12 
12 

2 
4 
4 

5.0 

0 

2 
10 
4 

10 
0 
8 
4 
5 

10 
0 
1 
3 
3 
6 

10 
2 
5 

10 
4 
9 
8 
8 

10 
6 
5 
0 
2 
6 
2 
9 
1 

4 

10 
8 
6 

10 
5 
4 

10 
7 
2 
4 
2 
7 
4 
1 
2 
3 

10 
7 

10 
9 
4 
3 
3 
3 
8 
3 
2 
4 
3 
4 

0 
3 
2 
10 
8 
0 
3 
4 
7 
2 
0 

? 

3 
0 

1 
10 
10 
8 
0 
4 

10 
2 
2 
1 
8 
2 
2 
2 
1 
4 

.TJl 

5.3;  8.  7  W.. 

at  7    Annth 

.754 

.747 

.681 
.734 
.657 

2  115.3  S.33W. 

4  1  aO'  S.5W.. 
12    16.3  8.45W. 
25  ;l&0  8.51W, 

4  '21.0  S.53W. 

2  ;  a7  N.9E.. 

4      6.  7   N.  33  E 
25  1  6.3  S.59W. 
25  il.'t?  S-.«i5W 

'*.*28 
.04 

.704 

.527 

.636 

.TJI 

.685 

.545  '  .819 
.464     .870 
.708     .764 
.552     .714 

.738 

25 
4 

25 
4 

15.0  S.56W. 
9.  0  N.  71  E  . 
13.7,  S.  45  W. 
ifi  n'  s.  MW 

,716 

.750 

.724 

.654 
.532 
.804 
.634 
.653 
.537 
.774 
.685 
.618 
.595 
.644 
.613 
.590 
,382 
.841 
.799 

.697 
.731 
.838 
.790 

.  irA 

.758 
.758 
.843 
.724 
.761 
.860 
.761 
.724 
.796 
.843 
.751 

.644 

12  |i4  nl  WAut 

.774 

35 
2 
2 

12 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 

27.0  N.3W.. 

2.3  N.  18W. 

2.3  8.55W. 

8.3  8.85 E.. 

a  0  N.  45  E 
16.3  N.  43  W. 

3. 3'  N.  78  W. 

I.  7l  N.  75  W. 

4.  0  N.  6  W  . 

8.  0'  N.  9  W 

4.  8  N.  8  W  . 
15.3  N.25W. 
13. 0'  North  . . 

a  7j  N.  59  E  . 

.675 

.665 

.731 

.891 

.743 
.735 

.40 

.712 

.743 

.751 
.695 

804 

.658 

•- 

.  793 

.714 

.623 

.772 

.703 

....!.... 

12 

6.2  8.52 W. 

5.  3  5. 2  '  a  7 

1.02 

.751 

.810     .812 

.791 
.704 
.664 
.833 
.720 
.672 
.675 
.695 
.714 
.670 
.770 
.685 
.829 
.  822 
.700 
.666 
.566 
.663 
.762 
.70:1 
.7i0 
.775 
.700 
.691 
.739 
.693 
.685 
.752 
.834 
.721 
.613 

8 

S 

N 

8 

W 

W 

w 

8 

NE.  .. 
N..... 

8 

W 

N 

SW.  .. 
W.NW 
NW... 
N.NW. 

W 

N.NW. 
NW... 

8 

W  .... 
NW.  .. 

8 

W 

W 

W.... 

8 

N 

W 

W 

8 

SB.... 

N 

NE... 

8 

SW.  .. 

N 

N 

8 

aw. .. 

w 

SW.  .. 

8 

w 

8E.... 

8 

8 

SW... 

8 

B 

12 
12 
12 
4 

25 
12 
12 
2 
60 
12 
2 
12 
25 
4 

25 
25 
2 
12 
4 
4 
4 

12 

2 

4 

2 

25 

25 

12 

2 

2 

35 
35 
12 
45 
35 
60 
25 
2 
25 
25 

35" 
25 
12 
25 
12 
12 

4 

12 
12 
12 
35 
12 
12 
12 
35 

4 

2 

4 

4 

1 
19. 7'  8onth  .  . 

10 
2 

10 

10 
4 
5 
2 
3 

10 
2 
0 
5 

10 

10 

10 
3 
0 
2 

10 
3 
9 
5 

10 
2 
2 
9 
8 
3 

10 
7 

10 

10 
8 

10 
2 

10 
2 
4 

10 
7 
3 

'io* 

7 
10 
10 
0 
0 
7 
10 
3 
4 
5 
4 
6 
4 
8 
3 
10 
2 
8 
10 

10 
6 

10 
2 

10 
0 
0 

10 
6 
7 
0 

10 
8 
7 
5 
0 
3 
8 
3 
1 
2 

10 
3 
6 
1 
8 
1 

10 
3 

10 
6 

.793 
.751 
.838 
.690 
.816 
.495 

.5P8 
.448 
.780 
.588 
.511 
.639 
.693 
.704 
.551 

'.'sis' 

.807 
.793 
.612 
.561 
.486 
.644 
.7a3 
.642 
.647 
.636 
.568 
.487 
.568 

.731 
.793 
.882 
.Bi*-2 
.690 
.890 
.695 
.731 
.740 
.a38 
.754 
.843 
.831 
.708 
.756 
.636 
.704 
.772 
.659 
.825 
.934 
.747 
.809 
.872 

35  24.0  8.80W. 
12  111.8  N.  15W. 
12    19.  0  8. 3f  W . 

2   20.  3;  N.  77  W. 

4  24.  (K  N.  54  W. 

2    ll.0iN.45W. 

4     2.3  8. 17W. 
12  ;28.  0  N.  23  E 

2    11.7,  N.33W. 

2  !  1.3  We»t.  .. 

2  '10.3  N.21E. 
35  25.  0  S.  45  B 
12  1  7.3  N.  7  E.. 
25  193.3  N.  14  E. 

;::;:: 

.10 
.02 
1.38 
.65 
.99 

.698 
.7(8 
.718 
.703 

'*.*2i 
.08 

.783 

E.SE.. 

8E 

SB.... 

N 

N.NE.. 

W 

8NV  ... 
E.SE.. 

N 

SW.  .. 

w 

NW... 

W 

W.8W. 

8 

SE,... 
8.SW. 
8 

8^;;::: 

N 

SE.... 

N 

N 

N 

N.NW. 

N 

W.SW. 

N 

N 

W 

N 

W 

NW... 
SW.  .. 
8W    .. 
SE.... 

8 

NE.  .. 
E 

.836 
.841 
.780 

.57 

.14. 

.681 

2 
12 
12 
25 
2 
2 
2 
4 
4 
2 
25 
0 

2 
2 
2 

12 

11.71  N.  16  E 

5.  3  N.  81  W. 
a  71  N.  47  W. 

6.  7|  N.  23  W. 
4. 7;  North  .  . 
a  0  N.  28  W. 

16.3  Wert.  .. 

a  7,  N.  23  W. 

5.7;  8. 76  W. 

5. 0  N.  58  W. 
22. 7  8.  6  W. 

9.  0  S.  33  E  . 

5.0  8.13  W. 

2.7;  8.  low. 

0. 3  N.  45  E  . 
12.  7  fi-  84  E  - 

.577 

.642 

.731 

.809 
.687 
.756 
.786 

..34 
.03 
.03 

.777 
.777 

.09 

.752 

.6.=i8  1  .670 
.489  '  .896 
.  860  1  .  653 
.776   1.000 

.670 
.743 

.03 

.727 

.733 

.653 
.672 

.776 
.412 

.756 

4     25 

735 

.618 

.772 

.717 

1 

2.9 

N.57W. 

&0 

6. 0  !  -*5-  -*» 

a93 

....|.... 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  q/ 


TKMPKRATORl- 

FAHRE9HEIT. 

TAPOR. 

Baroroetrr  redncod  to  temperature 
of  320  Fahr.,  expretmid  in  United 

1 

States  Inches  and  decimals. 

Wet  bulb,  or 

Dry  bnlb,  or  tem- 

BUsticity.inU.S.' 

Date. 

point  of 

perature   of  the 

inches  and  ded- 

evaporation. 

open  air. 

1 

1 

maljL 

S 

a 

s 

e 

B 

p. 

6 
d 

S 

a 
d 

a 

i 

a 

a 

a. 

a 

a 

t* 

o< 

A 

X 

t- 

ot 

A 

t- 

CI 

a» 

S 

i 

§ 

»* 

ct 

O) 

S 

1866. 

0 

o 

9 

o 

o 

o 

o 

0 

0 

1 

\ 

Sept.      1  !  29. 631 

29.445 

29.  .we 

63 

69 

66 

72 

69.0 

89 

54 

.536.... 

.668 

.eos* 

2  ,  29. 493 

'29.'46i ' 

29.683 

29.546 

69 

77* 

68 

73 

84' 

73 

76.7 

86 

61 

.655.832 

.618 

.7021 

3  1  29. 757 

29.738 

29.681 

29.725 

55 

70 

62 

60 

75 

66 

67.0 

75 

49 

.367.666 

.  502 .  512 

4  1  29.734 

29.678 

29.546 

29.653 

61  1  70 

64 

65 

75  I  68 

69.3 

77 

.52 

.  483 .  666 

. 543.  564 

5     29. 593 

29.598 

29.654 

29.615 

64  1  66 

59 

69 

75 

64     69.3 

75 

53 

.5-29.519.433.494 

6  i  29.670 

29.740 

29.792 

29.734  i  50     65 

59 

55 

74 

64     61.3 

74 

42 

.295.  4971.433'.  408; 

7     29.742 

29.549 

29.512 

29.601     54     60 

59 

58 

63 

62  1  61.0 

64 

45 

.365.  478.  460,.  434 

8  1  29.494 

29.619 

29.617 

29. 577     57     60 

52 

61 

63 

56  '  60.0 

64 

45 

.  412 .  478 .  335!.  408 

9 

29.865 

29.861 

29.863     55    .... 

54 

60 

58 

59.0 

68 

42 

.367j 3651.366^ 

.282. 556".  .393'.  410. 

10 

29.917 

'29.838 

29.802 

29. 852     48     64 

55 

52 

'69' 

58 

59.0 

67 

40 

11 

29.622 

29.318 

29.281 

29. 407     55     65 

66 

58 

67 

70 

65.0 

70 

45 

.393. 577. 586;.  519! 

12 

29.  286 

29.285 

29.311 

29.294     60 

65 

61 

t)4 

72 

66 

67.3 

72 

52 

.  465 .  524 

.  470'.  486' 

13 

29.5'Jl 

29.628 

29.674 

29.608     60 

65 

60 

66 

70 

61 

6.5.7 

70 

44 

.  438l.  55q.  505 .  498^ 

14 

29.695 

29.536 

29.590 

29.607     48 

61 

51 

53 

67 

55 

58.3 

67 

42 

.  269;.  457 

.321.349 

15 

29.981 

30.024 

30.053 

30.019  ,  40 

48 

43 

43 

57 

46 

52.0 

57 

34 

.208. 21 7^.  2381.  «21 

16     29. 925  ;  29.  785 

29.  757  ;  29.  822  1  45  ;  58 

56 

49 

63 

60 

57.3 

63 

31 

.247.416 

.  396'.  353 

17     29.  626  !  2i*.  664 

29.702 

29.664     60  !  59 

52 

64 

64 

58 

62.0 

65 

46 

.  465'.  43.3*.  309..  402- 

18     29. 683 

29.645 

29.597 

29.642     50 

51 

53 

54 

56 

56 

55.3 

60 

44 

.  308'.  308 .  363'.  326i 

19 

29.613 

29.645 

29.615  '  29.624  !  51 

51 

50 

54 

53 

53  1  53.3 

55 

43 

.335. 348. 321!.  335 

20 

29.775 

2;i.558 

29.482 

29. 605  1  51 

54 

55 

53 

67 

58  !  59.3 

68 

42 

.348.378.393.373 

21 

29.467 

29.668 

29.676 

29.604  I  56 

47 

47 

60 

52 

49 

53.7 

64 

38 

.  396 .  257;.  2971.  31T 

22 

29.848 

30.039 

30.060 

29.982 

42 

49 

43 

48 

55 

47 

50.0 

55 

33 

.  189 .  269,.  225.  228* 

23 

29.928 

30.001 

29.814 

29.914 

44 

52 

49 

48 

58 

53 

53.0 

59 

26 

.  236 .  309 .  295'.  280: 

24 

29.923 

29. 824 

29.794 

29.847 

43 

61 

57 

46 

«8 

61 

58.3 

68 

34 

.238|.443Ul2|.364, 

25 

29.807 

29.655 

29.699 

29.  7J0 

58 

66 

61 

63 

71 

63 

65.7-73 

50 

.416'.  572.  510!.  4991 

26 

29.852 

29.874 

29.904 

29.877 

49  ]  50 

40 

50 

53 

42 

48.3 

63 

34 

.335.321.221.292 

27 

29.913 

29.985 

29.950 

29.949 

42  1  56 

.50 

46 

63 

51 

53.3 

65 

31 

.  21.5. 3,56 .  348^.  306^ 

28  1  30.050 

29.989 

29.952 

30. 997  1  47     63 

52 

51 

69 

54 

.58.0 

70 

.36 

.270.495.362.376 

29  '  3a  082 

29.974 

29.998 

30. 018     46     64 

55 

49 

67 

50 

5a3 

73 

35 

.271. 556. 380.4081 

30 
Means.... 

29.901 

29.859 

29.  896  1  29. 885  1  55  1  59 

53 

58 

65 

56 

59.7 

67 

35 

.393. 490!.  363. 392 

29.  746  t  29. 672 

29.713  1  29.726  i....l.... 

56. 5  61.1  58.  6|  60.2 



.357'.43(^|.402'.407 
.3O8.442l.447.399 

Oct        1     29. 932 

29.878 

29.789 

! 

29.866     50 

63 

59 

54 

73 

63 

6.3.3 

74 

39 

2  1  29.  705 

29.518 

29.t)12     52    .... 

63 

57 

....    67 

62.0 

80 

47 

.322,....i.522,422 

3     29.786 

'29.'863* 

29. 757 

29. 782     45     47 

art 

49 

53  1  41 

47.7 

66 

30 

.247'.  244,.  168.2201 

4  ,  29.(il4 

30.032 

30.078 

29.908     39     43 

40 

42 

49  1  44 

45.0 

50 

29 

.  199 .  199 .  195 .  198'  , 

5     30.329 

30.227 

30.168 

29.241     36     49 

41 

40 

57  ,  44 

47.0 

56 

20 

.  160. 242'.  218. 207- 

6  1  30.  192 

30.167 

30.  030 

30. 130     37  ;  53 

44 

39 

62  1  47 

49.3 

68 

25 

.194.284.249.242 

7     29. 970 

29.a57 

29.789 

29.  872  1  44     70 

60 

47 

76  1  63 

62.0 

76 

34 

.  249 .  652:.  478'.  4601 

8     '*9. 843 

29.783 

29.784 

29. 80:i     58     68 

62 

61 

74     64     66.3 

76 

49 

.443.604.529.525 

9     29. 826 

29.728 

29.741 

29.  765  ;  52     61 

63     Sty 

66  ;  66 

62.7 

67 

45 

.335.470.536.447 

10     29. 834 

29.796 

29.  862  ,  29.  831  I  52  1  59 

55 

57 

64     58 

59.7 

67 

46 

.  322 .  433 .  393 .  383 

11     29.887 

29. 804 

29.765     29.819  I  49     61 

50 

52 

68  '  53 

57.7 

66 

42 

.308.443.321.357; 

12 

29  804 

29.757 

20. 740  '  29.  767  1  39  i  55 

53 

42 

58     55 

51.7 

60 

31 

.199.393.376.323; 

13 

29.818 

29.865 

29.  701     29.  795  '  50  ;  52 

43 

62 

58 

47 

52.3 

50 

35 

.334.  309;.  225. 289 

14 

30.012 

29.974 

30. 012 

29. 999     47 

50 

47 

50 

56 

50 

52.0 

55 

30 

.283.282.283.283 

15     30.027 

30.127 

30.060 

30.071  1  49 

53 

46 

52 

63 

51 

55.3 

61 

.34 

.308.270.245.274 

16  :  30. 123 

30.059 

29. 878     30.  020  1  43 

56 

55 

46 

65 

59 

56.7 

68 

33 

.238.3301.380.316 

17  1  29.877 

29. 784 

29. 769  '  29.  810     49 

59 

58 

52 

65 

63 

6ao 

68 

40 

.308.420'.  416.381 

18     29.87,-> 

29.813 

29.745     29.811  i  45 

66 

53 

49 

74 

57 

60.0 

75 

38 

.247.532.350.376 

19     29.823     29.767 

29.  750     29.  780  I  50  '  64 

62 

54 

77 

68 

66.3 

77 

40 

.308.422.476.402 

•20     29.921     29.836 

29.809 

29.855  ,  54 

65 

65 

58 

71 

65 

64.7 

76 

40 

.365. 537,.  617. 5061 

21     29. 752     29. 620 

29.551 

29.641  1  56 

68 

65 

62 

77 

70 

69.7 

77 

46 

.369.5641.550.494 

22     29. 336     29. 591 

29.553 

29.493  1  62 

58 

49 

68 

65     63 

65.3 

77 

43 

.  476 .  389 .  295 .  387 

23     29.596 

29.520 

29.  564     29.  560  1  39 

53 

42 

45 

55     45 

48.3 

55 

33 

.160.376.228.255' 

24     29.590 

29.639 

29.707 

29. 645  '  33 

40 

38 

36 

43     41 

40.9 

49 

24 

.  149'.  208'.  190 .  182 

25     29.907 

29.968 

29.942 

29.939     33 

40 

35 

37 

43     35 

38.3 

44 

25 

.136.208.204.183 

26     29.798 

29.712 

29.755     33 

40 

37 

43 

26.7 

.136. 208....  1.172' 

27     29. 752 

29.855 

'29.988' 

29.865     37 

45 

'4i' 

43 

48 

44 

45.0 

56' 

'22 

.142.260'.  218. 207 

28     30.022 

29.933 

29.784 

29.  893  1  39 

42 

42 

43 

46 

46 

45.0 

46 

31 

.186.215.215.2021 

29     29.658 

29.530 

29.410 

29. 533     48 

52 

52 

52 

55 

55 

54.0 

55 

37 

.  282'.  :M9l  349 .  329t 

30 

29.394 

29.401 

29.394 

29.396     4:J 

43 

44 

46 

47 

46 

4a  3 

55 

35 

.238. 225..  262.242. 

31 

29.588 

29.730 

29.765 

29.694  I  35 

36 

33 

37 

40 

36 

37.7 

46 

24 

178j.  160|.  149 .  162! 

Means... . 

29.892 

29.828 

29.778 

29.805  1 

.... 
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.... 

48.9 

1 

59.7 

1 

53.4 

53.5 

.... 
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665 


the  northern  and  northwestern  lakes  at  Charlotte,  New  York, 


Hnmldity. 
SatiuratioD  =  1,000. 


.714 
.768 
.768 
.599 
.593 
.831 
.831 


.841 
.843 
.668 
.751 
.690 
.465 
.723 
.727 
.687 
.844 
.812 
.660 
.620 
.641 
.647 
.754 
.798 
.619 
.700 
.841 


.761 
.786 
.793 
.727 
.727 
.828 
.747 
.756 
.816 
.799 
.735 
.941 
.743 
.767 
.765 
.641 
.809 
.798 
.816 
.853 
.698 
.733 
.769 
.886 
.829 
.929 
.867 
.761 
.809 


.845 
.761 
.754 
.781 
.691 
.667 
.805 
.782 
.721 
.795 
.819 
.728 
.792 
.700 
.661 
.733 
.716 
.745 
.821 
.831 
.759 
.627 
.695 
.728 
.788 
.851 
.746 
.763 
.798 
.768 


Direction. 
From  whence. 


a 

d 


8 

S 8W... 

S E 

NE  .  ..  NE... 

S NW... 

SW  ...W.NW. 

S.  SW.  E 

NW...  NW... 

NW 

NW...  8.  SW. 
SB....  8E  .... 
SW  ...SW  ... 

8W...IW 

8.  SW.  N.  NE  . 

w w 

8 SB.... 

8 NW... 

NW...  NE.... 

N N 

E E.  ... 

W N.NW. 

W W 

8E....  NE.... 

S '8 

8E....SE    ... 

N NW... 

W N 

8 S 

SW...  N 

N |N 


8  .... 
W.... 

w.... 

8  .... 
SW.. 

w.... 

|E 

NW.. 
NW.. 
SE... 
SE... 
SW  .. 

8 

W... 

w... 

8  .... 
SE... 
NE... 
N 

'!:::; 

W.... 
E.NE 

8 

SE... 

8  .  ... 

8 

8  .... 

[SW  .. 
8W  .. 


Velocity,  In 
miles,  per 
boor. 


29 
12 
13 
25 
35 
4 
13 

i2 

4 
45. 
45  I 

4 

35 
12 
25 
12  1 
25 
25 
35 

45  I 
12; 

12 
25  ' 
12  1 
18  ' 

4  I 
18 


9.7 
17.3, 

a7 

4.0 
7.7 
9.3 

12.7) 

aol 

4.7, 

4.0 
2l7i 
35.0, 
18.0 
11.7 

lao 

12.0, 

a  3 

12.7 
31. 7| 
24. 7i 
16.0 

2.71 
21.0 
19.7 
8.7 
23.0 
1.3 
6.7 
2.0 
6.0 


South  .. 
8. 45  W. 
8.  67E. 
N.  49E 
N.  62W. 
N.  76W. 
8.  88E  . 
N.  45  W. 
N.  45  W. 
8.  22  W. 
8.80E  . 
8.45  W 
8.79  W. 
West... 
West... 
8.  18  E  . 
8.  41W. 
N.39E  . 
North  .  . 
East  .  . . 
N.  53W. 
West... 
N.  73E. 
South  .. 
8.  45  W. 
N.  16  W. 
West.  .. 
South  .  . 
8.  75  W. 
N.29  W. 


Amount    of 
clondinesg. 
(0=cleftr 
»ky.) 
(10= sky  en- 
tirely over- 

CMt) 


a 

a 

ci 

d 

t- 

91 

6 

-  ,    5 
10     10 


II 


.03 
.16 


.33 


1.06 
.03 


.41 


.12 


.34 
.35 
.21 

.12 
.17 
.04 


.60 
.10 


.671 


.755 


I 


2.8' 8.40  w.ko  :a5 


4.9 


3.97 


.545 


.606 
.572 
.521 
.511 
.727 
.720 
.735 
.727 
.647 
.816 
.641 
.627 
.470 
.535 
.680 
.634 
.456 
.708 
.608 
.631 
.869 
.750 
.750 
.750 
.777 
.691 
.805 
.698 
.645 


.776 
.790 
.653 
.677 
.756 
.772 
.831 
.888 
.838 
.816 
.798 
.869 
.698 
.786 
.653 
.761 
.723 
.752 
.695 

t.OOO 
.751 
.733 
.762 
.738 

1.000 

."■756' 
.691 
.805 
.843 
.705 


.741 
.656 
.664 
.641 
.700 
.777 
.811 
.773 
.745 
.746 
.810 
.733 
.733 
.639 
.688 
.732 
.699 
.630 
.821 
.675 
.686 
.721 
.731 
.790 


.684 
.779 
.769 
.719 


SW  .. 

S 

NE... 
SE..., 
8.  SB.. 

8 

8 

SW  ... 
SW  .. 

E 

B 

E 

N 

N.  NE 
NW.. 

N 

W 

NW    . 

8 

SW... 

8 

8 

8 

SW  ... 

N 

E 

SW  ... 

B 

8 

NW... 
NW... 


E.SE. 

N. "*.!!! 

IN 

Ine..., 

IB 

;8.  SW. 

Inw... 

NE... 
I8E  ..., 

E 

E.  Nfc 
NE..., 
NW... 
NW.. 

N 

W. 
N  ... 
SW  .. 
E 


SE.... 
I  W.SW. 

iw 

,N 

8 

8 

SW  ... 

w.... 

isE.;! 

E 

N 

SW  .. 

w 

'NW. 
N.  .. 


::!w. 


SW... 
SW  ... 
SW  ... 

N 

SE.... 

W 

E 


8 

8.  ... 
E.... 

8 

NW.. 
SW  .. 
SW  .. 
SW  .. 


N.. 
B 


NW...|NW... 
NW...  NW... 


13  4 
13 
25  4 
35  j  35 

12  2 

13  4 
25  '  13 

4  i  3 
45  35 
35     35 

3  3 
12  13 
25  I    3 


35  {  13 

4  3 

3  8 

45  4 

35  i  35 


4 

13  3 

13  .... 

13  35 

35  35 

13  3 

35  35 

45  13 


5.0 

6.7 

31.0 

20.7 

a7 

10.7, 
13.3 
3.5 
31.  O' 
39.3, 
5.0 
7.3 

26.  o; 

22.3 

16.3 

2.0' 

2.7 

8,3 

19.0 

1.3 

9.7 

24.3 

24.3! 

25.3 

7.3 

l&O 

11.31 

25.0 

laoj 

27.0. 
27.3 


8.  47  B 
8.  34W. 
N.26E. 
N.8  E.. 
N.  79  E. 
8.  22E  . 
8.  27  W. 
West . . . 
N.29  E. 
8.  61  E  . 
East  .  .. 
N.  43  E . 
N.  12  E  . 
N.  8W. 
N.  45  W. 
North  .  . 
West... 
N.  45  W. 
8.  18  W. 
8.  52  E  . 
South  .  . 
S.  28W. 
8.  43  W. 
8.  45  W. 
N.  4W. 
8.  81  £  . 
N.  60W. 

East 

South  .  . 
N.  45  W. 
N.  45  W. 


.09 


.10 
.14 
.05 
.95 
.06 


662     .777 


.721 


1.4  N.8SW.5.3  5.8  aS    1.34 
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Reductions  of  the  monthly  meteorological  regiiter  of  die  turvey  of 


TKMPEBATURK— FAHRKNBKIT. 

VAPOR. 

Barometer  reduced  to  temperature 

of32°Fabr.,ex 

preHged  in  United 

Wet  bulb,  or 

Dry  bulb,  or 

tern- 

ElasHcIty.inU.S. 

Date. 

point  of 

peratnre  of  the 

inches  and  deci- 

evaporation. 

open  air. 

a 

a 

0 

mals. 

e 

Ot 

6 

i 

5 

a 

d 

S 

d 

a 

d 

i 

a 

a 

d 

a 

d 

1 

t^ 

« 

a» 

s 

r* 

« 

Oi 

r- 

« 

01 

s 

^ 

^• 

w 

^ 

£ 

1866. 

'■ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Nov.      1 

29.858 

29.681 

29.476 

29.672 

33 

42 

42 

37 

47 

49 

44.3 

49 

22 

.136 

.202 

.175 

.171 

2 

29.681 

29.832 

29.840 

29.784 

43 

39 

37 

47 

43 

40 

4.^3 

49 

29 

.22.) 

.186 

.181 

.197 

3 

30.022 

3a  044 

30.004 

.30.023 

32 

.38 

35 

35 

42 

38 

3a3 

42 

24 

.142 

.177 

.165 

.161 

4 

30.194 

30.255 

30.269 

.30.239 

34 

34 

34 

38 

38 

.36 

37.3 

40 

25 

.144 

.144 

.170 

.153 

5 

30.420 

30.457 

30.389 

30.422 

29 

33 

27 

32 

37 

29 

32.7 

39 

18 

.126 

.136 

.124 

.129 

6 

30.450 

30.343 

30. 162 

30.318 

23 

42 

32 

25 

51 

34 

36.7 

37 

17 

.100 

.149 

.155 

.1.15 

7 

30.071 

29.913 

29.878 

29.954 

30 

52     41 

32 

60 

4:) 

45.0 

60 

18 

.144 

.2*^2 

.230 

.219 

8 

29.730 

29. 789 

29.745 

29.755 

36 

53  ;  48 

40 

63 

53 

52.0 

62 

22 

.160 

.270 

.269 

.233 

9 

29.8:w 

29.827 

29.738 

29.-399 

47 

55 

48 

50 

63 

52 

55.0 

63 
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TKXPKRJkTURI— PAHRKKHKIT. 

VAPOR. 

of  32^  Fahr.,  exprestod  in  United 

Date. 

States  inchM  and  decimals. 

Wetbnlb,  or 

Dry  bulb,  or  tem- 

ElasUcity.lnU.S. 

point  of 

perature  of  the 

inches  and  deci- 

evaporation. 

open 

ftir. 

i 
1 

a 

mals. 

i 

i 

S 

1 

a 

d 

S 

a 

a 

a 

i 

a 

a 

i 

1 

d 

6, 

d 

d 

d 

6, 

i 

o. 

0. 

i 

d 

a 

6. 

t^ 

o» 

e» 

S 

t- 

« 

o» 

r- 

0« 

o» 

s 

^ 

s 

t^ 

c» 

A 

S5 

1866. 

o 

o 

o 

o 

o 

0 

0 

0 

0 

July       1 

29.977 

29.999 

29.939 

29.972 

54 

61 

64 

59 

71 

70 

66.7 

75 

49 

.351 

.  403 .  516 

.423 

2 

29.964 

29.903 

29.798 

29.895 

60 

70 

68 

66 

78 

74  1  72. 7  ;  78 

51  '438;.  625. 604'  556 

3 

29.878 

29.667 

29.587 

29.711  ,  66 

73 

71 

73 

83 

79 

78.3     84 

67   .545.677.651.624 

4 

29.505 

29.390 

29.438 

29.444 

67 

67 

65 

73 

72 

69 

71.3  :  78 

65   .  5811.  595. 5«.  560 

5 

29.630 

29.657 

29.638 

29.642 

65 

72 

68 

70 

78 

73 

73. 7  .  78 

62  ..V)0. 704. 61 81.624 

6 

29.655 

29.654 

29.618 

29.642 

71 

73 

69 

77 

80 

75 

77. 3  '  81 

69   .  678 .  717  .  628,.  674 

7 

29.644 

29.634 

29.600 

29.626 

70 

72 

70 

76 

81 

76 

77.7 

82 

68  ;.652 

.663.6521.656 

8 

29.588 

29.560 

29.620 

29.589 

72 

71 

68 

76 

75 

73 

74.7 

77 

69   .731 

.704.6181664 

9 

29.801 

29.889 

29.881 

29.857 

60 

6:) 

64 

66 

71 

71 

69.3 

74 

60  '.438 

.  469i.  503'.  470 

10 

29.999 

29.953 

29.901 

29.951 

58 

69 

67 

63 

77 

72 

70.7 

78 

55   .416 

.601.595.537 

11 

29.916 

29.877 

29.798 

29.864 

62 

68 

67 

66 

78 

74 

72.7 

78 

59  1. 502:.  550'.  568. 540 

12 

29.808 

29.707 

29.638 

29.718  1  66 

71 

70 

71 

80 

78 

76.3  '  80 

66  1.572.  637.625;.  611 

13 

29.647 

29.627 

29.567 

29.614     69 

73 

74 

74 

82 

80  1  78.7  ,  8:1 

66  .64I;.690.758;.6I»6 

14 

29.695 

29.730 

29.698 

29.708 

68 

69 

70 

73 

78 

78 

76.3     88 

68   .618.588.625.610 

15 

29.728 

29.674 

29.654 

29.685 

72 

76 

72 

76 

85 

80 

80.3  1  85 

69  '.63 1.775. 677=. 694 

16 

29.754 

29.739 

29.699 

29.729 

73 

78 

74 

77 

88 

81 

82.  0  1  88 

73  -.757.  823. 745'.  775 

17 

29.734 

29.679 

29.627 

29.680 

74 

76 

74 

78 

85 

81 

81.3     87 

74  !.  785 .  775 .  745 .  768 

18 

29.605 

29.538 

29.584 

29. 576     69 

63 

61 

74 

67 

65 

68.7     8'l 

60 

.641.522.483.549 

19 

29.764 

29.799 

29.783 

29. 782     55 

62 

64 

59 

72 

70 

67.0 

73 

55 

.  380'  422 .  516 .  439 

20 

29.864 

29.797 

29.730 

29.797 

57 

68 

69 

62 

77 

75 

71.3 

75 

54 

.  399 .  564'.  628*.  530 

21 

29. 751 

29.642 

29.590 

29.661 

62 

68 

67 

66 

77 

74 

72.3 

79 

62 

.  502;.  564  .  568  .  545 

22 

29.553 

29.458 

29.506 

62 

. ... 

71 

67 

77 

72.0 

81 

62 

.489.... 1.768. 629 

23 

29.428 

'29.'56o' 

29.578 

29.502 

65 

67 

66 

69 

'75' 

72 

72.0     76 

64 

564 .  554  .  559!.  559 

24 

29.691 

29.697 

29.660 

29.683  '  61 

72 

68 

67 

81 

73 

7a7     82 

59 

.  457 .  663 .  618L  579 

25 

29.671 

29.670 

29.685 

29.675 

65 

73 

70 

69 

81 

76 

75.3 

88 

64 

.564. 703. 652..  640 
.522'. 610.  639. 590 

26 

29.778 

29.769 

29.rJ8 

29.762 

63 

71 

70 

67 

82 

77 

75.3 

83 

62 

27 

29.732 

29.694 

29.617 

29.681 

67 

73 

72 

71 

85 

80 

78.7 

85 

66  .824.650.677.717 

28 

29.585 

29.534 

29.490 

29.503 

70 

70 

68 

75 

78 

72 

75.0 

81 

68   .666.625.631.641 

29 

29.513 

29.474 

29.455 

29. 481     61 

70 

67 

68 

80 

75 

74.3 

82 

62  .443.598.554.53? 

30 

29.528 

29.544 

29.585 

29.552     64 

68 

64 

69 

80 

74 

74.3 

80 

65   .  529'  524 .  462;.  505 

31 

29.783 

29.670 

29.643 

29.699  1  60 

68 

66 

65 

80 

73 

T2.7 

81 

59   .451 1.524.  545;.  507 
....1.558.617.613.596 

Meani.... 

29.716 

29.689 

29.655 

29.686 

"" 

69.7 

Tae 

tT? 

74.3 

""' 

Ang.      1 

29.518 

29.412 

29.375 

29.435     64 

70 

67 

71 

78 

72 

73.7     78 

65  .503.625.595.574 

2 

29.388 

29.425 

29.458 

29.424     69 

67 

65 

73 

74 

70 

72.3     74 

66  .655.568.5501.591 

3 

29.625 

29.678 

29.658 

29.654     63 

66 

64 

68 

75 

70 

71.0  ,  75 

62  .509.519.5161.515 

4 

29.  .54 1 

29.444 

29.559 

29.515     62 

60 

57 

65 

64 

61 

63.3     69 

57   .516i.  465.412!.  498 

5 

29.626 

29.613 

29.604 

29. 614     57 

61 

59 

63 

67 

66 

65.3  1  67 

56   .386.457.407.417 

6 

29.621 

29.638 

29.623 

29.627     60 

65 

66 

66 

70 

70 

6a7     71 

59   .  4.181.  550|.  586..  525 

7 

29.691 

29.663 

29.673 

29.676     60 

65 

65 

66 

72 

69 

69. 0     72 

65 

.43^.524. 5641.  509 

8 

29.708 

29.652 

29.528 

29.629     58 

67 

64 

62 

75 

70 

69. 0  J  75 

57 

.  42i> .  554 .  516 .  500 

9 

29.406 

29.504 

29.455     59 

.... 

60 

63 

63 

63.0  '  70 

59 

.447 478.463 

10 

29.658 

'29.'765* 

29.721 

29.695  '  57 

64 

60 

61 

'72" 

65 

66.  0  .  72 

53   .4 12. 489.  45 1^.451 

11 

29.814 

29.869 

29.842  ,  58 

62 

62 

67 

64. 5  1  75 

55  .429 i.  489!.  459 

12 

29.914 

'29.*867* 

29.765 

29.829  i  56 

71 

69 

60 

81 

75 

72.0     81 

54   .396.624.628.549 

13 

29.716 

29.6.56 

29.631 

29.668     60 

63 

62 

66 

70 

68 

G8.0     74 

61    .438.482.476.465 

14 

29.604 

29.588 

29.573 

29.588     61 

68 

66 

66 

72 

70     69.3     72 

62  .470.631.586.562 

15 

29.718 

29.799 

29.910 

29.809     61 

56 

55 

65 

62 

60 

62.3     69 

55 

.483.369.367.406 

16 

30.000 

29.937 

29.930 

29. 956     47 

55 

58 

51 

64 

63 

59. 0     65 

46 

.270,.  314. 416.  333 

17 

29.987 

29.821 

29.761 

39. 823 

55 

61 

62 

59 

70 

68 

65.7     70 

49 

.3801.416. 476. 424 

18 

29.748 

29.691 

29.626 

29.688 

64 

65 

64 

68 

70 

68 

68.7     71 

63 

.  54.J .  550 .  543  .  545 

19 

29.554 

29.478 

29.469 

29.500 

61 

61 

57 

65 

66 

61 

64.0     67 

58 

.483.470.412.455 

20 

29.584 

29.591 

29.591 

29.589 

54 

63 

60 

58 

71 

65 

64.7 

71 

53 

.  365 .  469 .  451 .  498 

21 

29.600 

29.553 

29.521 

29.558     53 

64 

60 

58 

72 

65 

65.0 

72 

52 

.  336 .  4891.  451 .  425 

22 

29.392 

29.458 

29.524 

29.458 

59 

60 

53 

63 

66 

59 

62.7 

66 

54   .  447.  438j.  323'  403| 

23 

29.527 

29.496 

29.474 

29.499 

53 

58 

56 

57 

65 

62 

61.3 

65 

52  .  350,.  389 .  369*.  3691 

24 

29.569 

29.561 

29.612 

29.581 

52 

59 

55 

67 

65 

62 

61.3 

66 

51    .322 

.  420 .  340 .  361 

25 

29.689 

29.686 

29.654 

29.676 

54 

58 

56 

58 

65 

62 

61.7  ;  65 

54   .365 

.389.369.371 

26 

29.642 

29.5H8 

29.556 

29.595 

55 

60 

60 

60 

69 

66 

65.0 

69 

55  .367 

.3981.438.401 

27 

29.601 

29.621 

29.628 

29.  617 

60 

65 

63 

64 

72 

68 

68.0 

73 

60 

.465 

.524.509.499 

28 

29.661 

29.645 

29.628 

29.645 

61 

70 

65 

67 

77 

69 

71.0 

78 

59 

.  457 .  6391 564'  553 

29 

29.618 

29.580 

29.586 

29.505 

64 

68 

62 

68 

75 

66 

69.7 

75 

62 

.543;.  59 1. 502. 545 

30 

29.641 

29.655 

39.614 

29.637 

57 

63 

60 

60 

70 

64 

64.7 

70 

55 

.4261  482.  4651. 458 

31 

29.701 

29.703 

29.686 

29.597 

57 

65 

61 

61 

72 

66 

66.3 

72 

55 

.412.524.470 

.469 

Means 

29.644 

29.626 

29.623 

29.631 

62.9 

70. 3  66. 1 

1 

66.3 

.435.495.475 

.469 

1 

1 
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Vapor. 

WIND. 

Amount  of 
cloudinetM. 
(0= clear 

1 

11 
11 

Httmidity. 
Saturation  =  1,000. 

.    Direction. 
From  whence. 

Velocity,  in 
miles,  per 
honr. 

1 

sky.) 
(10=«kyen. 
tirely  over- 
cast.) 

Sod 

'S5I 

a 

a 
p. 

CI 

a 

0. 

i 

i 

a 

0< 

i 

a 

d 
c* 

a 

a 

a 

d 

d 

ill 

< 

.703 
.665 
.672 
.716 
.751 
.731 
.727 
.815 
.685 
.723 
.786 
.754 
.764 
.761 
.815 
.817 
.819 
.764 
.761 
.718 
.786 
740 

.532 
.653 
.600 
.758 
.734 
.701 
.6?7 
.818 
.618 
.648 
.574 
.623 
.632 
.613 
.644 
.622 
.64^ 
.790 
.539 
.608 
.606 

'.*639' 
.627 
.665 
.559 
.540 
.653 
.585 
.512 
.512 

.704 
.720 
.657 
.796 
.761 
.724 
.727 
.761 
.663 
.758 
.677 
.6.'i3 
.741 
.653 
.661 
.704 
.704 
.783 
.704 
.724 
.677 
.731 
.712 
.761 
.727 
.689 
.661 
.804 
.639 
.551 
.672 

.646 
.686 
.643 
.757 
.749 
.719 
.694 
.796 
.655 
.710 
.679 
.677 
.716 
.676 
.707 
.714 
.722 
.779 
668 

8 

8 

8 

Ie;; 

8 

8 

NB... 
Calm.. 

S 

8 

8W... 
NE... 

8  

8W  ... 
SW... 
8 

W 

8 

SW  ... 

8 

8W... 
SW  ... 

W 

SW  ... 
NE.... 

W 

8W  ... 
SW  ... 

W 

NK.... 
8W... 
8W  ... 
SW  ... 
NE.... 
NB.... 

W 

W 

S 

8 

SB.... 
SW... 

8 

8W  ... 
SW... 

8 

W 

Calm.. 
8W... 
8W... 
Calm.. 
Calm.. 
SW... 

8 

8 

NE.... 

N 

8 

Calm.. 
Calm.. 
SB.... 

8 

Calm  . . 
Calm.. 

8 

S 

W 

NE     .. 
8 

4 

4 
4 

4 
12 
12 
12 
4 

12 
0 
2 
12 
12 
12 
2 
4 
4 
4 
4 
2 
4 
4 

12 
2 
4 
2 
0 
2 
4 
2 
4 

4 
4 

12 
35 
4 

25 
12 
18 
35 
4 

13 
18 
4 
2 
12 
4 
12 
35 
12 
8 
4 

"25" 
12 
4 
4 
4 

12 
12 
12 
12 

8 
2 

8.3 

0 
8.  31  W. 
South  .. 
8.  28  W. 
8.  17  W. 
S.  8  W. . 
8.  33W. 
8.  45  W. 
S.27W. 
N.  43  E. 
We»t . . . 
8.  40  W. 
8.  35W. 
S.56W. 
N.  45  E. 
8.  43  W. 
8.  30  W. 
8.  26W. 
N.  47E. 
N.  37  B. 

s.  low. 

S.23W. 
East  .. 
N.  13  W. 
8.  72  W. 
S   4.<%  w 

0 

6 
5 
5 
5 

10 
0 

10 
6 
0 
3 
4 
0 
8 
7 
5 
7 

10 
8 
5 
7 
7 

10 
1 
7 
0 
8 
9 
0 
9 
0 

0 
9 
7 
10 

8 
3 
7 

10 
5 
1   0 
4 
3 
9 
6 
3 
3 
6 

10 
5 
8 
5 

"7" 

a 

6 
5 
5 

8 
4 

6 

4 

2 

10 
6 
6 

10 
0 
3 
5 
0 
0 
3 
0 

10 
9 
4 
9 
8 
9 
4 
6 
3 
9 
0 
1 
0 
6 

10 
1 
3 
1 
9 

2  1  iTn 

25 
4 

4 
4 

4 
2 
0 
4 

25 
0 
0 

12 
4 

12 

35 
4 
2 
0 
0 
2 
2 
0 
0 
4 
2 
2 

12 
2 

19.7 
6.3 

19.7 
7.0 
6.3 

12.0 
1.3 
6.0 

15.7 
5.0 
4.7 
8.7 
3.7 
8.7 

22.3 
6.3 
1.3 
1.0 
1.3 

11.0 
4.3 
2.  0 

.08 
.26 

.18 
.84 

.39 

;683  isE  ■.;'.'. 

.89 

.736 
.716 
.693 
.729 
.679 
.606 
.742 
.624 
.  603 
.638 

E  .  . 

.796 
.690 
.796 
.790 
.608 
.768 
.647 
.747 
.731 

NW... 

a 

8 

8E.... 
Calm.. 

W 

NE.... 
SE.-.. 
NE... 

N 

W 

W 

W 

w 

NW... 

W 

W.  ... 
W 

.30 

1. 0!  8.  62  w! 
2. 0  8.  45  W. 
4.0  N.57W. 
4.  Oi  N.  77  W. 
2.7IN.  15W. 
3  0  M  *w  w 

.16 

744 

.629 

.706 

.694 

3.1 

15.0 

26.3 

25.0 

16.7 

24.0 

8.0 

14.7 

4.0 

4.7 

1.3 

0.7 

2.0 

5.7 

9.7 

20.7 

1.3 

6.7 

7.3 

17.7 

6.0 

5.0 

27.3 

5.0 

27.7 

2a7 

23.0 

13.0 

n.3 

3.3 
5.7 
1.3 

8.  40  W. 

S.  23W. 
8.  62  W. 
We§t... 
N.  48E. 
N.  45  W. 
N.76W. 
8.  76W. 
S.  45  W. 
N.  45  E. 
8.  45  W. 
8.  45  W. 
8.  34E. 
8.  16  E. 
8.  3  E  . . 
N.  45  E. 
West... 
8.  45  W. 
8.  23W. 
N.  48  B. 
8.  71  W. 
S.  23W. 
8.  45W. 
S.50W. 
N.88W. 
West... 
8.38W. 
South.. 
8.28W. 
a.45W. 
8.9W. 
N.  45  B. 

5.0 

5.5 

4.7 

1.50 

........ 

- . . 

«.. 

.663 
.807 
.743 
.836 
.670 
.685 
.685 
.772 
.776 

.653 
.617 
.599 
.780 
.690 
.751 
.668 
.639 

'.'684* 

■.'596* 
.658 
.804 
.665 
.527 
.570 
.751 
.735 
.618 
.684 
.685 
.631 
.680 
.631 
.564 
.668 
.689 
.681 
.658 
.668 

.758 
.751 
.704 
.769 
.636 
.799 
.796 
.704 
.831 
.731 
.740 
.724 
.695 
.799 
.708 
.723 
.695 
.793 
.769 

.rji 

.731 
.647 
.665 
.612 
.665 
.685 
.743 
.796 
.786 
.780 
.735 

.691 
.745 
.682 
.795 
.665 
.745 
.716 
.705 
.804 
.708 
.756 
.696 
.679 
.779 
.7.'S2 
.657 
.675 
.779 
.762 
.702 
.684 
.703 
.683 
.661 
.684 
.653 
.730 
.795 
.753 
.753 
.784 

8 

8 

W 

B 

NW... 
NW... 
W.byN 
Calm.. 
NE 

8W  ... 
8W... 

W 

NB.... 
NW... 

W 

SW... 
SW... 

8 

W 

W 

NB.... 
NW... 
SW... 

N 

Calm.. 
NB.... 

8 

Calm.. 

SB.... 

SB.... 

SW.. 

NB.... 

W 

SW... 
•  aim.. 
NE.... 

W 

8 

SW  ... 
NW... 

W 

w 

8W... 

8 

8 

SW... 

8 

NB.... 

12 

12 

25 

4 

12 
12 
25 
0 
12 
2 
8 
3 
4 
4 

25 
13 
4 

18 

4 

4 

4 

25 

4 

4 

25 

18 

85 

4 

9 

8 

a 

25 
35 
25 
45 
35 
12 
25 
18 

•4 
.... 

18 
85 
35 
18 
18 
18 
85 
18 
18 
45 
IS 
45 
25 
25 
19 
18 
4 
4 
8 

12 
45 
25 
2 
S5 
4 
2 
0 
3 
8 
0 
9 
8 
8 
12 
4 
4 
0 
25 
12 
8 
18 
4 

35 
13 
35 
8 
4 
4 

18 
4 

10 
6 
3 

10 
8 
9 
0 
0 

10 
7 
0 
3 

10 

10 

10 
3 
0 
9 

10 
1 
9 

10 

10 
9 
5 
8 
9 
8 

10 
5. 
U 

10 
3 
3 
10 
10 
10 
7 
8 

'5* 

"6 
10 
10 
10 
0 
0 
10 
10 
5 
5 
7 
4 
5 
3 
5 
7 
5 
7 
9 
9 

10 
5 
10 
8 
10 
8 
0 
10 
5 
0 
0 
10 
10 
10 
3 
0 
4 

10 
10 
7 
1 
4 
8 
6 
4 
7 
10 
10 
6 
10 
8 

1.72 

.74 
1.38 
.16 
.40 

.16 

.769 
.772 
.765 
.685 
.735 
.783 
.728 
.761 
.793 
.783 
.756 
.698 
.776 
.758 
692 

N 

8W 

SW... 

.93 

E 

8E.... 
8B.... 
NE.... 
NE.... 
SW  ... 
8W    .. 

E 

NB.-.. 
SB.... 
SW... 

8 

NW... 

W 

8 

H 

8 

8W... 

8 

B 

8 

8 

8 

NE.... 
SW... 
SW... 

8 

NE... 
SW... 
SW... 
SW... 
SW... 

W 

W 

SW... 

8 

SW... 
8W... 
SW... 
W 

.18 

.16 
.14 

.08 
.14 

.40 
.10 

.756 
.708 
.780 
.690 
.793 
.838 
.769 

.10 

.12 

748 

.661 

.732 

.717 

5.6 

8.65W. 

6.5 

6.6 

6.3 

5.88 
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REPORT  OP  THE  SECRETARY  OP  WAR. 


Reductions  of  ike  tnonthltf  meteorological  register  of  the  survey  of 


1 
TIMPERATURB^FJkHRKKHEIT.              \           YAtOVL.             \ 

Barometer  redaced  to  temperature 
of  32°  Fahr.,  expretwed  in  United 

! 

1 

States  inches  and  decimals. 

Wet  bulb,  or 

Dry  bnlb,  or  tern* 

Elautlclty.lnU.S. 

Date. 

point  of 

perHtare  of  (he 

j    inches  and  deci- 

evaporation. 

open  air. 

'p 

s 

1 

main. 

a 

a 

a 

S 

a    s 

a 

a 

a 

a 

1 

al 

a  .  a     3 

cj 

P. 

d 

1 

4    d 

d 

i 

d 

d 

S 

I'l 

t» 

« 

0 

% 

t^      w 

0 

t* 

« 

a. 

s 

1866. 

•  ' 

0 

0 

0 

0 

0 

0 

0 

0 

0           1 

1     1 

Sept.      1 

29.666 

29.064 

29.465 

29.565  '  50 

76 

68 

64 

85 

72 

73.7 

85 

59   .433.775.631.613! 

2 

29.503 

29.434 

29.575 

29.  .-504  '  69 

75 

70 

73 

82 

75 

76.7 

83 

69   .655. 773. 666. 698 

3 

29.766 

29.775 

29.736 

29.759     58 

64 

63  1  62  1 

71 

68 

67.  0  1  75 

58   .429.508.509.4801 

A 

29.753 

29.568 

29.  670  !  61 



66 

65 

71 

68.0  '  80 

61  1.48.3 572.5628, 

5 

29.538 

29.538 

29.6:i3 

29. 570  1  66 

69 

59 

71 

74' 

66 

7a  3     74 

60   .572.641.407.540' 

6 

29.756 

29.758 

29.748 

29. 754     57 

65 

59 

62 

73 

64 

66.-:     73 

56  .399,.  .510. 433.  447 

7 

29.786 

29.656 

29.426 

29.623     54 

65 

59 

59 

70 

63 

64.0     70 

53   .351.550.447.449 

8 

29.416 

29.536 

29.662 

29.5:«     58 

58 

56 

61 

62 

61 

61.3  I  63 

56   .443.  429.. 383. 41 8 

9 

29.797 

29.842 

29. 869  1  57 

52 

60 

55  i  57.  5 

63 

55  1.426 349.388 

10 

29.935 

29.839 

29.774 

29. 849     44 

62 

55 

48 

69" 

.59     58. 7 

69 

41  1.236'.  462. 380. 359 

11 

29.705 

29.479 

29.281 

29. 488     52 

62 

65 

56 

66 

68 

66.  7 

68 

49  1.3351.502.577.471 

12 

29.258 

29.311 

29.3*« 

29.292  1  02 

65 

64 

67 

70 

68 

68.3 

70 

63   .4891.550.543.527 

13 

29.  472 

29.601 

29.tt.'56 

29.  576  1  58 

59 

57 

63 

65 

63 

6a7 

66 

58  1.4161.420.350.395' 

14 

29.680 

29.549 

29.550 

29. 593     51 

60 

53 

55 

65 

57 

59.0 

65 

50  L 321. 451. 350. 374 

15 

29.  87-2 

29.  966 

30.012 

29.950 

45 

47 

49 

49 

54 

.% 

.52.7 

.56 

44    .247.2:11.269.249 

16 

30.364 

29.912 

29.767 

29.914 

42 

52 

53 

45 

56 

59 

53.3 

59 

39   .228.335.323.295 

17 

29.580 

29.634 

29.672 

29.629 

57 

61 

57 

61 

66 

61     62. 7 

66 

55  1.412.470.412.431 

16 

29.677 

29.670 

29.645 

29.664 

50 

53 

52 

53 

58 

56     5.5.7 

60 

49  !.. 32 1.336.  335. 331 

19 

29.630 

29.627 

.29.758 

2^.672  ,  50 

50 

48 

54 

54 

.52     53.3 

.55 

48   .:«;8,.308.2S}.a99' 

23 

29.778 

29.620 

29. 52:^ 

29. 640  ;  46 

54 

53 

49 

57 

56     54.0 

58 

44   .2711.  378.3^3.337 

21 

29.436 

29.587 

29.690 

29.  571  1  64 

52 

47 

67 

55 

52     .59.0 

67 

47  ,.  556 .  .349 .  257 .  387 

22 

29.849 

29.914 

29.954 

29. 906     43 

49 

45 

47 

55 

49     50.3 

56 

43  1.225.269.247.247 

23 

3a(]67 

3a  019 

29.997 

3a  028  ;  38 

50 

49 

41 

57 

53 

,5a  3 

57 

37   .  190'  268 .  2M5 .  251 

24 

29.987 

29.917 

29.861 

29. 922  !  47 

60 

53 

51 

67 

59 

59.0 

ff7 

42   .-270^.425.323.339 

25 

29.845 

29.671 

29.596 

29.704 

.56 

64 

59 

60 

70 

62 

64.0 

70 

55  .396.516.460.457: 

26 

29.  %'H 

29.844 

29.825 

29.831 

49 

50 

47 

53 

54 

50 

52.3 

61 

46  ;.  295 .  308 .  283 .  295. 

27 

29. 859 

29.877 

29.895 

29.877 

45 

59 

54 

49 

65 

56 

57.3 

6 

41  1.247.420.365.344 

28 

30.044 

30.  C22 

29.973 

30.013 

49 

61 

53 

53 

66 

57 

58.7 

67 

47   .447.470.350.422 

29 

30.021 

29.979 

29.9:»5 

29.974  1  46 

60 

55 

49 

66 

59  '  58.0 

67 

45   .36.31.4.38.380.394 

30 

29.885 

29.847 

24.875 

29.  869  1  46 

61 

58 

50 

68 

63 

6a3 

68 

46   .258.443.416.372 

MeniK.... 

29.748 

29.719 

27.704 

29.727 

56.6 

H5.0 

60.3 

60.7 

371.447.398.404 

OcU        1 

29.935 

29.905 

29.819 

29.886 

47 

60 

56 

50 

67 

60 

59.0 

67 

46 

.283.425.396.368 

2 

29.726 

29.598 

29.548 

29. 624 

58 

55 

56 

03 

74 

61 

66.0 

76 

55 

410'.  181.383.327 

3 

29.745 

29.7TJ 

29.783 

29.767 

43 

41 

41 

47 

47 

45 

46.3 

60 

41 

225!.  179.205.903 

4 

29.956 

3a  015 

3a  118 

3a  030 

35 

41 

38 

38 

46 

42     42. 0 

46 

33   .165.192.177.178! 

5 

30.296 

30.225 

3a  260 

29 

39 

31 

42     .36. 5 

49 

26  1.137....  1.199.  168, 

6 

30. 20(1 

36.009" 

30.010 

30.103 

34 

'5  V 

46 

38 

66 

49     49. 0 

60 

32     144.310'.  271.9421 

7 

29. 1^07 

29.860 

1'9.813 

29.880 

48 

62 

58 

51 

(« 

62     60.3 

68 

41  '.296 

.476.429.400 

8 

29.804 

29.776 

29.779 

29.786 

57 

64 

58 

61 

m 

61  ,  63.7 

69 

57   .412 

.529.443.465^ 

9 

29.8a5 

29.802 

29.801 

29.814 

54 

56 

56 

57 

64 

60     60.3 

65 

52  {.  378 

.403.396.392' 

10 

29.871 

29.881 

29.876 

51 

55 

55 

59     57.0 

62 

50  1.321 

.....380.350, 

11 

29.858 

'29.826 

29.  792  1  29. 823 

47 

56 

52 

50 

62" 

56     5<i.O 

63 

46  L283 

.369.335.329^ 

12 

29.805 

29.775 

29.727 

29.769 

43 

53 

54 

46 

59 

58 

54.3 

60 

42   .2:{8 

.323.365.309 

13 

29.795 

29.787 

29.815 

29.799 

46 

51 

47 

49 

57 

53 

53.0 

57 

45   .271.295.244.8701 

14 

29. 942 

29.967 

29.977 

29.962 

45 

50 

49 

48 

55 

55 

52.7 

.55 

42   .260 

.295.269.275. 

15 

30. 1182 

30.074 

3a  (»72 

3a  076 

45 

54 

51 

49 

62 

55 

55.3 

62 

44    .247 

.312.3211.893 

16 

.30.100 

30.015 

29.851 

29.989 

40 

56 

54 

44 

64 

59 

55.7 

64 

39  !.  195 

.343.3511.296 

17 

29.807 

29.757 

29.747 

29.770 

50 

55 

51 

55 

61 

55 

57.0 

62 

50  1.295 

.354.321.323 

18 

29. 844 

29.8(K) 

29.818 

29.841 

48 

58 

54 

53 

65 

58 

5a7 

65 

46  1.269 

.389.36.5.341 

19 

29.810 

29.791 

29.771 

29.791 

56 

64 

60 

61 

73 

66 

66.7 

73 

56  '.383 

.476.438.432; 

20 

29.925 

29.865 

29.823 

29.871 

56 

60 

56 

60 

66 

60 

62.0 

66 

56   .396.438.396.410! 

21 

29.772 

29.675 

29. 588  I  29.  678 

58 

67 

61 

63 

77 

70 

7a  0 

77 

S5  1.416.527.416.4531 

22 

29.401 

29.418 

29.5.34 

29.451 

62 

57 

51 

67 

64 

56 

63.0 

70 

52  !.489 

.373.282.381 

23 

29.540 

29.512 

29.513 

29.522 

4; 

50 

45 

52 

56 

50 

52.7 

58 

45  '.  257 

.282. 234'  258 

24 

29.563 

29.593 

29.711 

29.622 

40 

42 

38 

44 

47 

42 

44.3 

50 

37   .195 

.208.17T.191 

25 

29.899 

29.956 

29.958 

29.9.38 

32 

35 

31 

36 

40 

34 

36.7 

41 

30   .129 

.139.139.136 

26 

29.914 

29.767 

29.690 

29.790 

32 

38 

38 

36 

43 

42 

4a  3 

43 

28   .189 

.164.177.157 

27 

29.674 

29.826 

29.974 

29.825 

35 

42 

36 

39 

45 

40 

41.3 

47 

35 

.152 

.228.160.313 

28 

.30.079 

29.938 

29.864 

29.960 

35 

40 

39 

.38 

44 

43 

41.7 

44 

34 

.165 

.195.186.182 

29 

29.725 

29..S91 

29.473 

29.  596 

47 

51 

55 

50 

54 

57 

53.7 

57 

38 

.28:J 

.335.407.342 

30 

29.313 

29.3C8 

29.363 

39.  .328 

51 

47 

41 

55 

50 

48 

51.0 

58 

44 

.381 

.283.836^.840 
.182.147.175 

31 

29.561 

29.658 

29.798 

29.670 

40 

40 

36 

44 

45 

41 

43.3 

47 

36 

.195 

lieoDt 

29.830 

89.786 

29.796 

29.809 

49.7 

sao 

sig 

53.2 

.... 

'm 

.318.898.897 

1 

Mo  observations  taken  In  November,  the  observer  being  sick. 
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the  northern  and  northwestern  Jakes  at  SacketVs  HarhoTy  New  York. 


HuiDldftj. 
Sataration  ^  1,000. 


Direction. 
From  whence. 


a 


Velocity.  In 
mll»^,  per 
hour. 


Ainonnt  of 
cloudiness. 
(0  =  clear 
Bky.) 
(10= sky  en- 
tirely over- 
cast) 


eg 
I- 

fled  » 
"   ."3 
PS 
< 


ood 

H 

ill 


.727 
.807 
.772 
.783 
.754 
.718 

.7a'j 

.8*.i.5 
.ft.>2 
.704 
.747 
.740 
.723 
.743 
.710 
.7H2 
.(569 
.71^8 
.7.38 
.781 
.841 
,698 
.TJS 
.722 
.76.-) 
.733 
.710 
.776 
.8')9 
.716 


.614 
.708 
.663 


.764 
.629 
.751 
.772 


.653 
.786 
.751 
.680 
.731 
.552 
.747 
.735 
.  61*8 
.738 
-812 
Uo5 
.  620 
.577 
.642 
.704 
.738 
.68a 
.7:J5 
.685 
.647 


,  .804 

.768 

.743 

.754 

.&36 

1  .727 

I  .776 

.713 

.805 

'  .761 

I  .643 

'  .793 

.752 

I  .752 

'  .620 

;  .647 

.769 

I  .747 

.727 

.809 

.660 

.710 

.733 

.647 

.828 

.786 

.7.'>6 

.752 

.761 

.723 


.725 
.761 
.726 
.769 
.718 
.691 
.743 
.770 
.814 
.706 
.792 
.761 
.718 
.742 
.627 
.719 
.758 
.748 

.r34 

.801 
.769 
.676 
.683 
.670 
.766 
.752 
.715 
.7.'M 
.752 
.695 


NE.. 

S 

8 

NB... 

.S 

S 

SR... 
NW.. 
NW.. 
CjUm. 
XE  .  . 
8W.. 
W.... 


8... 
W... 

s\v! 

8W  . 

•NE  . 
NW. 


NW.. 

8 


NE  .. 
NE... 
NE... 
SW-. 
s  .... 
NE... 

S 

S 

NB... 

8 

S  .... 
SE... 
Calm . 


SW. 
NB.. 
SW. 
W... 
8  .. 
NW. 
8E.. 
SW  . 
NW. 
,  NE.. 

Inb.. 

IW... 

w. . 

NE.. 
8.... 
8... 
NE.. 
8W  . 
SW. 
W... 
W... 


.754 


.702  I  .743 


.735 


.786 
.723 
.698 
.719 
.7j38 
,628 
.790 
.769 
.812 
.743 
.786 
.767 
.7H1 
.777 
.710 
.677 
.681 
.667 
.713 
.765 
.723 
.740 
.660 
.677 
.610 
.610 
.636 
.719 
.786 
.743 
.677 


.  642  '  .  765 
.216  ;  .713 
.554  I  .684 


.617 


661 
.744 
.781 
.772 
.825 
.765 
.761 
.747 
.647  I  .756 


.695 
.747 

.675 


.634 

.681 
.561 
.575 
.659 
.631 
.582 
.635 
.569 
.6-25 
.627 
.621 
.557 
.587 
.762 
.677 
.802 
.786 
.607 


.606 
.620 
.743 
.703 
.743 
.756 
.635 
.765 
.570 
.584 
.646 
.661 
.712 
.661 
.645 
.669 
.874 
.7(>4 
.567 


.731 
.551 
.645 
.666 
.766 
.669 
.752 
.780 
.  751 
.752 
.733 
.7-23 
.674 
.693 
.671 
.652 
.694 
.685 
.645 
.722 
.621 
.650 
.644 
.654 
.626 
.619 
.681 
.688 
.821 
.744 
.617 


NE.. 
8.... 
NE.. 
E  ... 
E  ... 
SW  . 
8... 
8.... 
NE.. 
NE.. 
E  ... 
B  ... 
NE.. 
NE.. 
NE.. 
B  ... 
W... 
SW  . 

s.... 

NE.. 
8.... 
8.... 
8.... 
B  ... 
NE.. 
8E.. 
W... 
NE.. 
8  ... 
NW. 
NW. 


W..-. 

8  .... 
NE... 
NE... 

sw".* 

8 

SW  .. 
NE... 


8 

W.... 
E  .... 
E  .... 
NW.. 

8 

NE  .. 
NW.. 
Calm. 

8 

8 

SW.. 

w.... 
w  ... 
NW.. 

8 

NE... 
NE... 
NE... 
NE... 
NW.. 
SE... 
NE... 

S 

NE... 
Calm  . 
Calm  . 
Calm. 
Calm. 
N  .... 


4 

25 
2 
4 

12 ;  19 


■',12 

.1 

4 
0 
4 
45 


35  '  45 

4  ,  25 

35  I  25 

4  i    2 

45     12 

!    4       2 


12  ;  25 

12 ;  4 

25     12 


Calm. 
NE... 
NE... 
NE... 
NE... 
W  ... 
SW.. 

w.... 

s 

NE... 

8 

W.... 
W.... 
NW.. 
NW.. 
SE... 
NW.. 
NB... 
8  .... 
W.... 
NW.. 


Cnlm. 

8 

NB... 
NE... 

S 

Culm. 

S 

Calm  . 
NE  .. 
Calm. 
Calm . 
NB... 
NE... 
NE... 
NE... 
8  W  . . 
NE... 
Calm. 

8 

NE... 

8 

SW  .. 
NW.. 
NE... 
E  .... 
SW  .. 
NE... 
NB... 
S 

w.... 

NW.. 


2  2 
12  12 
35     25 

2  '  25 

2 

2 
12 

2 
12 

*» 

2 
4 

25 
12 

4 

2 

2 

2 

4 
12 

4 
45 

4 

4 
12 

4 
25 

4 
35 

4 
12 


1.3 
12.7 
0.7 
1.7 
9.0 
8.0 
12.7 
16.3 
1.31 
2     1.7 

25  I  aoi 

35  38.3 
23  35.0 
23  13.  Oj 
21.3; 
10.0^ 
17.0 


5.3' 
21.3! 
18.0' 
17.3 

1.0 

6.71 
20. 7 

4.7 


0    12.3 


5.0. 
2.3, 
1.01 

1.7 


8.  .38  E 
8.  6W 
South  . 
N.  57E. 
S.  84  W. 
8.  21  W. 
N.  52  E 
N.  45  W. 
N.45W. 
S.  31  W. 
N.41  E 
S.  45  W. 
We»t  - . . 
S.40W. 
N.45W. 
S.  3  E. 
8.  6W. 
N.  38  E. 
N.45  E 
N.45  E. 
West . . . 
N.  IIW. 
N.45  E. 
South  .. 
S.  11  E. 
N.45  E. 
S.  34  W. 
S.  24  W. 
8.  62  W. 
N.  67  W. 


7 

3 
10 

9 

7 
10 
10 

0 
10 
10  '  10 
4 


.50 


1.14 
.06 


.66 


.06 


.26 
.30 


.06 
.66 
.64 


.04 
.50 
.18 


2.7  8.  61  W.'  6.6l  7.0 


5.1 


5.34 


a7 

8.7, 
21.3, 
10.0 

i.o! 

2.01 
6.0 
1.71 

8.7, 
0.7! 
0.7 
9.0 


12  2J.7 


13.7! 
6.0! 
4.0 
0.7 
2.0 
6.7 
5.3 
1.^7 
6.7 
15.0 
6.0 
5.0 
15.3 
15.3 
4.0 
24.7 
10.7 
24.0 


N.  17  W. 
South  . . 
N.45  E. 
N.48  E. 
8.45  E 
S.  45  W. 
South  . . 
8.  34  W. 
N.  45  E. 
N.  45  E. 

Eai«t 

N.  .51  E. 
N.  45  E. 
N.  45B. 
N.  45E. 
8.  45  W. 
West... 
8.  77W. 
South  . . 
N.  45E. 
South  .. 
S.  50W. 
N.72W. 
N.  13  E. 
N.  41  E. 
S.  12  E. 
N.23W. 
N.  45  E. 
South  .. 
N.  85  W. 
N.  45  W. 


.16 


.34 

.10 


.22 

.10 
.06 
L93 


.781 


.704 


0.3 


N.35W.   5.9 


5.4 


4.1 


890 
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REPORT   OP   THE   SECRBTART   OP   WAR. 
Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


TKMPERATURI— FAHREKH  KIT. 

VAPOR. 

Barometer  reduced  to  temperature 

of  32^^  Fahr.,  expressed  in  United 

1 

r~i 

States  inches  and  decimals.            Wet  bulb,  or 

Dry  bnlb,  or  tern-  1 

;  Elasticity,  in  U.S. 

Date. 

point 

of 

peratore   of   the  | 

1     inches  and  decl-. 

open 

ikir. 

a 

0 

1 

E 

mals. 

6 

a 

S 

1 

a 

a 

^ 

a 

a 

a 

9 

1 

a 

a 

a 

1 

d 

d 

6. 

d 

d 

a 

d 

d 

d 

1        3 

a 

i 

d 

d 

t^ 

« 

O) 

s 

r- 

« 

o> 

t» 

« 

Ol 

S     '  S 

s 

t^ 

ot 

a 

X 

1866. 

0 

o 

o 

o 

o 

o 

o 

O 

o 

Deo.       1 

29.795 

29.850 

29.868 

29.838     25 

26 

25 

28 

28 

99 

28.3 

29 

18   .100 

.117 

.089 

.102 

2 

29.911 

29.905 

29.935 

29. 917     26 

32 

32 

30 

35 

36 

33.7 

36 

25  .095 

.  142 .  129 

.122 

3 

29.941 

29.8.59 

29.730 

29.843     28 

41 

38 

31 

47 

44 

40.7 

47 

26  1.119 

.  1791. 151 

.150i 

4 

29.574 

29.228 

29.386 

29.396     44 

49 

43 

48 

54 

47 

49.7 

54 

39   .236 

.  2821. 2251. 248. 

5 

29.839 

29. 913 

3a  006 

29.919     40 

42 

.36 

44 

47 

39 

4a  3 

47 

35  1. 195 

.202.173 

.190^ 

6 

30.049 

29.939 

29.730 

29.906     36 

38 

38 

40 

41 

41 

40.7 

41 

34   .160 

.  190!.  190 

.I80I 

7 

29.744 

29.756 

29.699 

29. 733     42 

44 

40 

45 

48 

••3. 

45. 3     48 

36  L  228,.  2361. 208 

.224 

8 

29,399 

29.122 

29.218 

29.246  ,  45 

50 

44 

49 

54 

49  ,  50.  7  1  54 

35  .247.. 3081. 223 

.259, 
.  14.51 

9 

29.434 

29. 447 

29.370 

29.417 

35 

3;j 

30 

38 

36 

34 

36.0 

44 

29   .165. 149'.  121 

10 

29.451 

29.529 

29.581 

29.520 

24 

22 

24 

27 

25 

26 

26.0 

34 

18   .  095'.  084  .  K»6 

.095> 

11 

29.677 

29.674 

29.647 

29.666 

19 

22 

23 

22 

25 

27 

24.7 

27 

16   .069. 184.078 

.077: 

12 

29.697 

29.721 

29.734 

29.717 

21 

23 

24 

25 

25 

27 

25.7 

27 

19   .067.084.095 

.082, 

13 

29.844 

29.816 

29.829 

29.830  ;  21 

23 

15 

24 

27 

18 

23.0 

27 

13   .  079 .  078 .  095 .  0H4 

14 

30.048 

30.123 

30.154 

30.108 

5 

9 

4 

8 

12 

6 

18.7 

17 

-  0  .021.031.0:10.027 

15 

30.217 

30.196 

30.122 

30.178 

0 

8 

4 

2 

11 

7 

06.7     11 

-  8   .021.  028.  OIH. 02-2 

16 

29.886 

29.693 

29.453 

29.677 

6 

14 

16 

8 

18 

19 

15.0     19 

-  0   .  034|.  037  .  056 .  042 

17 

29.313 

29.442 

29. 625 

29.460 

18 

19 

20 

22 

23 

23 

22.7 

23 

13  '.  053 .  058  .  074  .  062; 

18 

29.9.35 

29.964 

29.841 

29.913 

18 

23 

25 

22 

28 

30 

26.7 

30 

15  |.  053 .  066 .  078;.  0661 

19 

29. 709 

29.725 

29.821 

29.752 

26 

32 

17 

31 

37 

21 

29.7 

.37 

15  |.  083!.  116 

.  049 .  OKJl 

20 

30.270 

30.350 

30.446 

30.  .355  -  5 

-3 

-16 

-3 

-  1 

-13 

05.7 

12 

-19   .012.015 

....1.014 

21 

30.433 

30.128 

30.125 

30.229  -22 

1 

-2 

-20 

4 

-  1 

05.7 

7 

-30 1.012 

.028.0201 

22 

29.973 

29.778 

29.643 

29.798 

22 

32 

33 

27 

37 

39 

34.3 

40 

-5  .061'.  116 

.1101.096 

23 

29.378 

29.300 

29.005 

29.228 

37 

39 

42 

43 

44 

46 

47.3 

46  1  35  1. 142,.  173 

.215.1771 

24 

29.147 

29.205 

29.262 

29.205 

38 

38 

34 

42 

42 

38 

40.7 

46 

34  '.  177 .  1T7 

.  144  .  I661 

•25 

29.410 

29.480 

29.578 

29.489 

32 

32 

28 

35 

34 

30 

3ao 

36 

25  ;.  1421.  J55 

.130.1421 

26 

29.683 

29.668 

29.496 

29.612 

27 

28 

29 

30 

31 

31 

30.7 

31 

23  1. 1  rjj.  1 19 

.137 

.123 

27 

29.263 

29.128 

29.136 

29.176 

30 

31 

22 

32 

34 

25) 

30.3 

34 

21  '.  144'.  139 

.084 

.12^ 

28 

29.152 

29.212 

29.317 

29.227 

13 

15 

12 

17 

17 

15 

16.3 

23 

11  .03:?;.  063 

.041 

.046 

29 

29.626 

29.711 

29.682 

29.673 

6 

10 

14 

8 

13 

18 

13.0 

21 

-  0  .034.034 

.037 

.<kS, 

30 

29.923 

30.000 

30.036 

29.986 

10 

13 

15 

14 

17 

18 

16.3 

18 

7  .023.0:0 

.052 

31 

30.001 

29.910 

29.877 

29.929 

12  1 

19 

21 

14 

23 

24 

20.3 

24 

9  .052.058 

.079 

.063: 

Meonii 

29.733 

29.702 

29.689 

29.708 

25. 3J29.  6 

26.9 

27.3 

.099 

.115 

.105 

.106J 
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the  northern  and  northwestern  lakes  at  SacketCs  Harbor ^  New  York. 


VAPOR. 

WIND. 

Amount  of  \ 
cloudinesa.   i 
(0= clear    , 

>  J 

< 

II 
S-9 

Humidity. 

Dlraction. 

Velocity,  in 
miles,  per 
per  hour. 

n 

!l 

1 

sky.)        1 

(10=»kyen. 

tirely  over-  , 

cart.)        1 

1 

§00 

y4 

8 

P. 

i 

1 

a 

a 
d. 

a 

a    a 

a 

a 

d. 

a 

ill 

< 

.655 

.768 
.698 
.554 
.674 
.624 
.738 
.704 
.738 
.705 
.622 
.622 
.632 
.589 
.418 
.398 
.371 
.467 
.433 
.527 
.369 
.223 
.527 
.597 
.661 
.792 
.685 
.712 
.671 
.438 
.350 
.467 

.556 

.610 
.522 
.698 
.726 
.738 
.750 
.638 
.617 
.754 
.529 
.644 
.644 
.520 
.308 
.541 
.598 
.465 
.431 

".'663* 
.463 
.691 
.628 
.782 
.788 
.622 
.475 
.371 
.525 
.610 

.660 
.626 
.587 
.692 
.676 
.707 
.739 
.693 
.680 
.673 
.578 
.589 
.594 
.424 
.381 
.488 
.505 
.449 
.479 
.343 
.453 
.468 
.600 
.647 
.757 
.716 
.709 
.499 
.454 
.565 
.571 

W 

B 

8 

8 

W 

8 

W 

SE.... 
SW.  .. 

W 

S 

w 

NW... 
NB.  .. 
Calm.. 
NB.  .. 
NB.  .. 
NW... 

8 

N 

Calm.. 

8 

8 

SW.  .. 
SW. -. 

w 

8 

NW... 
NW... 

N 

8 

W 

8 

8 

8 

8W.  .. 

E 

8W.  .. 

8 

SW... 

w 

8 

w 

8 

N 

E 

NE.  .. 

N 

Calm.. 

W 

N 

Calm.. 

8 

8 

SW.  .. 

W 

8 

NE.  .. 
NW... 
NW... 
SB.... 
E 

W 

8W.  .. 

8 

8 

8 

B 

8 

SW-  .. 
SW.  .. 

W 

8 

N 

NE.  .. 
Calm.. 

E 

NE.  .. 
Calm.. 

8 

NB.  .. 
Calm.. 

8 

8 

8 

SW.  .. 
NW... 

8 

NW... 
NW. .. 
NW... 
SB.... 
Calm.. 

12 
2 

il 

12 
2 
12 
4 

45 

45 

25 

25 

4 

4 

0 

12 

35 

2 

12 

35 

0 

25 

12 

25 

4 

25 
4 

45 
12 
2 
2 

12 
4 
4 

45 

25 

4 

12 

45 

25 

45 

35 

12 

2 

2 

2 

12 

4 

0 

12 

12 

0 

25 

12 

4 

25 

4 

4 

45 
12 
2 
2 

4 
4 

12 

45 

2 

12 

2 

35 

35 

25 

25 

4 

4 

0 

4 

25 
0 
4 

35 
0 
2 
35 
4 

25 
25 
2 
35 
35 
2 
4 
0 

o 
9.3  We«t.  .. 
2.3  8.7W.. 
6.0  Sonth  .. 

6 
10 

1 
10 

9 
10 
10 

9 

9 
10 

9 
10 

9 
10 

9 
10 
10 
10 
10 

0 

0 
10 
10 
10 
10 
10 
10 
10 

9 
10 

8 

3 
10 

0 
10 

8 
10 
10 
10 

8 
10 
10 
10 

7 

9 
10 
10 

9 

4 
10 

0 

5 
10 
10 
10 
10 

8 
10 
10 

8 
10 
10 

6 
1 
4 
10 

.569 
685 

.02 

.704 

34.0 

Sonth .  . 

.677 
.645 

11.7|8.57W. 

5. 7;  8. 83  E. 

7. 7,  8.  63  W. 
25.31S.  17W. 
35. 0;  8. 45  W. 
38. 3i  West... 
28. 3  South .  . 
12. 7  N.  84  W. 

1.2' North  . 

1.7  N.29E. 

2.0  Eart.... 
16.3,  N.  45  E. 

9. 3'  N.  39  E  . 

1.0  8.39W. 

6.0,  N.45E. 
15. 71  North  .. 

0.7!  South.. 
28.31  South.. 

9. 3i  South  .. 
laOi  8.  45W. 
12. 3;  N.  81  W. 

a  7  8.  76W. 
10.7  N.43W. 
41.7  N.45W. 

8.7  N.45W. 

1.7  8.  64E. 

1. 0  8.  45  E  . 

0 
10 
0 
10 
6 
0 
10 
4 
3 
0 
8 

.16 

.762 
.710 

.12 

.719 
.644 
.584 
.500 
.610 
334 

.64 

.08 
.08 
.06 
.08 

,438 

.553 

10 
8 
10 
10 
0 
3 
10 
10 
10 
10 
10 
10 

.449 
449 

.22 

.480 

.317 

.12 

.415 

.511 

...... 

.661 
.698 
.675 
.794 

.52 

.10 
.12 

.350 
.553 
.820 

10 
5 
10 
10 

.06 
.08 

.635 

590 

.573 

.597 

.561 

5. 9  R  M  w 

8.6 

a3 

64> 

2  4 



43  w—    VoLii 


Digitized  by  VjOOQIC 


674 


BEPOBT  OF  THE  SECBETABT  OF  WAB. 


< 
I 

i 


i 
s 

g 

QQ 


i 

+ 

I 

s 

1 

I 
i 


i 


1 


1 

3 


I 


1 


I 


I 


I 


3 


i 

at 


c>c>c>c>c>o*c> 


li§ig§§i 


S^Ssisi 


|gi§i§§ 


■4 1-4  r4 1-«  I-!  f-i  ^ 


o'  d  ^  d  1-4  o'  d 


t4 -1  iH  f-i  f-I  r4  rH 


r»  V  t*  o>  OD  00  00 


ddddddr^ 


1^  IH  »J  t-J  rH  f^  Ol 


f-ii-ii-IrHr4^^— ? 


ci<5<:S<£<a<:ic>ci 


oobSoSSooooo 


cicic>cicScid<5 


»-«i-ii-Sc^i-Ji-!i-Iol 

«__ 


m%im 


dddddddd 


dddddddd 


r- 00  So  t^  H  «  r- M 


<KdSbooenaoAdb 
ddrHddddd 


l-i  IH  i-I  iH  rH  p4  1-1 


fA  fA  rA  rA  fi  rA  fi 


Digitized  by  VjOOQIC 


i 


QQ 


0. 

1 


I 

•4 


I 


BEPOBT  OF  THE  8BCKETABT  OF  WAR. 


9    ......    . 


_;  ^  ^  of  ^  1-4  fH  o4 


09  C9  n  n  n  c3  n 
tH  I-?  rH  •H 1-J  i-i  rJ 


oaooSoQoSS  c9 

ei  r-4  tH  Ol  i-i  r-i  cf 


c>  c>  cS  c>  d  c>  d  d 


gSiiSIS 


foS  Soot  00  00  0 
ddddddd 


fH  i-J  rJ  fi  i-i  r4  r4 


f-I  i>4  r4  I-}  fi  i-j  Ot 


ooSZd&Q&SaBd 


s 


I 


$cSS^S)?S{o^ 


•  oooomoSs  a 


t«  n  to  "-i  op  t^  (0 


^OD  c?  =  CJ  7'  ro 
t>  to  OD  o>  at  o>  00 


|^(00«0000 

C3  ^  n  n  n  C9  CO 


c»  00  eo  w  00  «ft  g 


S^SSl^S^S 


C4  0>  A^n«oeo 


fH  o  i-i  o  t«  g^  n 


SS9SSoS 


CO  0*  O  <P  <0  O  r-l 


77 


il!S!i:!33$; 


<o  n  ot  o»  r«  09  lo 

e^  e4  O)  od  e4  «-4  d 


^^iT'?!^ 


3!%S9S99 


675 


aoXSSoDSaDOD 
Digitized  by  VjOOQIC 


676 


& 

to 

§ 


*^ 
O 

(A 

Q 


I 

•3 

a 


i 


f 


I 


Q 


I 
I 


B, 


t 


i 


REPORT   OF  THE   SECRETARY  OF   WAR. 


I 


i 

s 


i 

s 


i 


Iram"! 


SSS!?!$^9S 


«0  O  f-t  ^  t*  00  CO  ^ 


o-<»oneoo<go 


ssszssss 


^  O  0»  ^  <0  01 1«  00 


^  n  r-)  00  (o  91 00  K) 

««  W  !-••-•  C*  fH  r- 


aooc«(bc«tc(oao 


0>  C3  00  «  O  -^  X 


5S^^£!^2^S;$S) 


r*  (o  00 1*  t«  CO  o  c« 


9^S!$SS99S 


ooaoSSwaoAOtao 


C00«tAOC<00«D 

w6 


;>:£!;  !9SiS9$9 


SZ3 
O 


O 


s 

p 


I 


I 


«f-)«ooao«^ 


00  00  0^  A  b>  A  (S 


t*^oo»ooe*«« 
c>  irf  o»  t^  t^  rf  c5 


o>  (O -^  t^  o  d  {<• 


rswcoor-iorjo 

•-5t-*rtOlcJi-«00rf 


I     I      '     I     I 


fH  «0  ^  ^  lO  ,H  f-J 


DooS  AO>0><S 


ototoooooooi 

C3  CQ  n  CO  O  CO  C9 


^F>ooSd>dkoo 


Digitized  by  VjOOQIC 


I 


d 
B 

I 


I 


I 


? 

■< 


t 


^ 


I 


I 


REPORT   OF  THI^  SECRETARY 


K  oi  V  o>j  cJ  «d  od 


O'  d  C5  O'  r-4  C>  r-!  c5 


cJo'oldd^del 


c>  wi  ri  ©I -^  e<  rf  i-l 


^  e5  d  cJ  rJ  ^  ol 


.-J  c4  f4  ©'  d  ei  o< 


^•-ip^dddd 


1 

< 

i 


s 


OP   WAB. 


d  d  d  d  d  d 


l^iSI 


<OC«d«)t«(D 

dd^'ddd 


^  ^*  ^  ^  rH  ,4 


g^lSiliS 


dddd^d 


ISSiSSS 


dddddd 


gi§i§g 


f-1  fij  1-1  i-J  »J  »4 


dddddd 


ddf-«ddd 


aoSooo  F»r-fr» 


SodS  waSouS 


677 


Digitized  by  VjOOQIC 


678 


REPORT  OF  THE   SECRETARY  OF   WAR. 


< 


2 

m 

s 

< 


I 


s 

I 

I 


I 

I 

I 


1 

H 


I 


I 


I 


i 


t 


I 


I 


I 


J 


I 

I 


s 


i 


d 

X 


I 

i 


I 


i 


!!!!!! 


si^m 


%Mt^^ 


ggf 


oo  t"  S  00  b>  t^ 


i-i  d  ^*  d  d  d 


§S§^S 


di-Jd-^i-i 


ScEoDcBSaS 


i 

s 

M 

^- 

s 


I 


l 

3 

S 

1 

1 
1 

1 

1.306 
1.538 
1.715 
1.441 

i 

1 

i 

dd  \ 

1.991 
1.923 
1.939 
3.043 
1.946 
1.790 

* 

1 

iiii 

]rA^rA 

j 

'.ddd  tides 

1 

1.893 
1.933 
1.803 
2.017 
1.857 
L794 

1 

1 

1.376 
1.315 
LS49 
1.331 

M\ 

i 

a685 
0.385 
0.542 
0.708 

94 

1.991 
1.840 
1.804 
3.043 

S?| 

1 

1 

Hi 

ml 

i 

mi 

i 

;§§g 

ml 

rA^  : 

i 

1 

rA^  : 

1 

jddd 

dd  : 

i 

l^rA^ 

rA^  : 

1 

Digitized  by  VjOOQIC 


BEPOBT  OF  THE  8ECBETABT  OF  WAB. 


679 


I 


i 

>* 

9 

I 

§ 

s 

1 

I 

I 

f 

I 

i 


I 


I 


I 


I 


"V  CQ  O  rt  TO  CO 


oooSodiSeS 


ootototooo 


^S^SSSI 


Sc^oDOiSaD 


g!@S^£;^ 


m*^otmoo 


e$$$;s 


Twin 


iti9^K 


O)9)Q0(Oe«0t 


TT"?? 


8Z!;$!3S 


tA«-4«o<ew»o 


ss^s^s 


SSS5?SS 


SS^S^S^ 


^ 
^ 


;ss 


'f!?;!! 


I 


S9!^!S^9 


S(0  V  V  O  w 


9S3^!S9 


QSabnS  A<E 


s 


J 


^ 

I 


t^  ODQO  OkCO  C3 
f-l  p^  fH  Oi  r-4  fH 


il7^T^1 


:9^SS99?S 


DCbSSSSdS 


IS 


9SoS2;$ 


SSSS6S 


oSSS  w 


Digitized  by  VjOOQIC 


680 


< 

i 


i 

O 


I 
§ 


I 
I 


i 


BEPOBT   OF   THE   SECRETARY   OF   WAB. 


I 


i 


i 


i 


i 


I 


5>0>  A  A  A 


c««HO)to^e<t 


ft^T^! 


!9!S^9?$ 


77^7 


aooFH'<vo 


V  w  w  ?*  o 


wdt  ^  oS  A 


•<«tiAooinao 
^  rt  A  c*  rt 


i7m 


OUl^  w  A  w 


•J 

§ 


i 


S 


I 


I 


■<r  td  OD  KJ  lA  (d 


QDi-H  rH  ^-^ 

"«>  oi «{ od  «{ 


C9  0O  to  C9  C9 


d  pH  d  c5  o*  oi 


f^  ^  ol  o*  c>  rf 


•-«  cd  oi  d  of  p-4 


dd  r^'<«I<«I^* 


O  A  A  c5  w 

r-«do'dp$ 


iHlrfdi-idrt 


ddi-ir4dd 


o'Vdo'dd 


dddcidd 


^^•p^d^'o' 


assess 

dCJ<«id'-4r^' 


iiiiiii 

Digitized  by  VjOOQIC 


as 

+ 

a 

fa 

1 


I 


I 

I 

I 


1 


^(4 

pa 


I? 


I 


I 


BEPOBT   OF  THE   SECBETABT  OF   WAB. 


i 


I 


I 


I 


I 


I 


I 


c>  c$  o*  o'  d  o*  d 


fJ  fi  »-i  iH  ^  1-4  J 


o'o'do'ddd 


iggsisi 


f-4  1-4  f-4  *•«  r4  1-4  fH 


dddd^dd 


f-i  ■-«  1-1  «-i  pH  f-I  i-i 


p4  r-i  ^  (-4  iH  r4  p-S 


ri  fA  rA  ri  rA  tA  rA 


!>  d  d  d  d  d  d 


j  f-I  fH  1-4  iH  pi^  el 


i 


a  . 


rHf-ti^fHiHf-IiHi-4 


5SZ9SXS3 


lArArArArAtArArA 


ArA^A^^rAA 


d  d  d  d  d  d  d  d 


iH  pi^  »-i  ©I  (-4  pJ  f-J  e{ 


lArAfAfArArAtArA 


dddddddd 


rArArirArAri^A 


dddddddd 


gisg^SSS 


rArArArArAtArArA 


TArArArArAfArAtA 


immm 

ArArAAArAtArA 


sSSSss 


681 


Digitized  by  VjOOQIC 


682 


BBPOBT  OF  THE   8ECRETABT  OP    WAK. 


+ 

s 


S 

I 


I 
e 


I 


do'ddddd 


Humu 

rj  p4  iH  *4  iH  1-4  d 


de'dddddo* 


^^^^•^^^ 


ddddddd 


§§§g§i§ 


dddddod 


do  A  <0  8  <o  to  00 


SS  aSSSw 


I 


^tt<0C9l«^U> 


^  n  A  c5  rtcS  n 


too 
35  otoooio  A  o 


©O0i0^«0-H 


ssasssisss; 


lOOOiA^tAOl 


m '«  m  o  t«  00  o» 


SSSg^S^? 


ix  00  "^  o '«  ot  et 


"1   I  m1 


S!;$9S8^ 


Ol  00  iH  Ot  iH  t«  01 


l^T^f 


^^^^^99 


aoaoo«>AOtet 


1777711 


s3SiSo!e!;!$9 


Digitized  by  VjOOQIC 


BBPOBT  OF  THE  SECBETABT  OF  WAR. 


683 


I 

I 

I 
I 


1 
I 


I 


t 


i 


to  CO  <e  o  CO  A  *H  CO 


"11     "II 


S?3!S$!;!S9g 


00  e  o  ^  i«  M^  A  et 
c9nrSnc9p5nco 


I 


6S$S 


'S8I 


^SSS 


IH  0«  ^  <0  0(  (O  l«  (O 


s^iss;;3sg^^^ 


S@^^SSS23 


<-i  00  0*  o>  CO  "«•  r»  CO 


nMnooAcivc'S 


9SSS9S8S$^9 


e>c(b>lsooabS 


o«>ct«e«a>r-i«o 


$^S^8io92S9 


:::::: 

qqodS  nSoSa 


5 

B 


I 


I 


J 


©©•-aot-eoao 


f^!^l7^ 


MIA 


o»  f-<  «o  A  n  <o  09 


TflfT^' 


ES0S3$^99 


r»  o  09  00  ^  00  i-i  r* 


tfde9e«oae« 


^81 


QOOOdoOAwOiOO 


'J' 09  ^  0«  CO  «0  «0 


n  c9  CO  n  C9  H  n 


S^SSS^g 


09COOAOQOaO 

"f  CO  w  H  H  w  w 


\    \T\1 


Digitized  by  VjOOQIC 


684 


REPORT  OP  THE   SECRETARY  OP  WAR, 


i 

< 
I 

< 


I 


I 


a 


4 

fa 


I 


«d  -^  p5  irf  «o  irf  ^' 


irf  r-J  t-l  ■^  ej  GO  c> 


td  H  Ob  rf  pj  d  -W* 


cj  ffl  n  oi  e4  •«  o'  o>l 


r-J  d  d  ri  •*  ©I  i-i  rf 


cJo'eJ9fV>^c4c4 


d  t<^  i-H  d  d  c:'  '«• 


of  r5  d  ^  d  d  d 


ddcj  Ip4c5p4 


Ol  F>!  F^  1-4  rH  e>5  p-i 


d  «^  Cf  r-;  r4  d  r4 


00  d6  S  cE  S  OD  OD  a 


s 

6 


•J 

I 

i 
I 

Hi 

a 

In 

n 


n 


I 


d  d  d  d  o'  d  d 


iisgiii 


rA  fi  rA  r-i -i  ^  rA 


d  d  d  d  d  d  d 


^  iH  1-4  i-J  i-i  "4  ^ 


r*  9S  q6  A  r^  t«  00 

r«  I-]  I-!  1-1 1-2  r4  f^ 


§iiigil 


^^^^^rA^ 


m^nnH 


d  d  d  d  d  d  d 


f*  t*  t«  do  5>  00  00 

^  »-i  r- iJ  i-i  i-I -4 


i-i  i-S  i-I  iH  i-i  i-i  1-4 


S>  00  b>  00  00  OD  CD 


isi^s^ 


Digitized  by  VjOOQIC 


BEPOBT  OP  THE  8ECEETAET  OF  WAR. 


685 


I 


I 

1 

•3 

a 


e 

I 

I 

1 

1 
§ 

§ 

JO 

I 

I 
i 


a 


I 


i 

a 


I 


i 


i 


I 


^ 


o'  o'  d  d  d  d 


't' (N  Ci  P3  «  «  ^ 

.H  F^  jJ  .-i  ^  i-J  r4 


ddddddd 


i-i  iH  i-<  rH  1-5  1-4  r4 


iH  i-i  »4  «-1 1-4 1-1 1-4 


c«  oS  d  00  5b  oS  iH 


P-!  r4  rH  r4  rH  r4  pH 


iH  iH  i-i  iH  i-i  f-J  J 


iHdrHddd^ 


i§§i§§§ 


r-1  iH  p-4  r4  I-}  r-(  iH 


ddddrHr^d 


r4  i-i  i4  i-I  fi  1-4  J 


i 

Hi 

a 


g8?S 

OS^r4r 


0<„-^-Cl^r4 


w  M 1"  w  w  o 

r4  <-i  >-4  I-)  iH  iH 


dddddd 


9  0>  0>  w  O)  Ok 


%%mm^ 


ddddddd 


1-4  ^  r4  d  i-J  iH  ol 


CO  CO  CO  P5  W  W  ^ 


ddddddd 


ddddddd 


GO  <K  So  O)  00  t«  00 


Digitized  by  VjOOQIC 


686 


REPOBT  OF  THE  8BCBET1BT  OF  WAS. 


1 


1^ 


I 


I 
I 

I 


t 

3 
«> 

a 

I 
i 


I 

m 
3 


I 


I 


<e  fi  to  o  <o  lo  ^ 


S?$79$S?S^ 


gjggsssr: 


onoor^etrMO 
(d  (^  e4  (^  od  t<:  r» 


^^^neCS^ 


SS^SSSS^ 


ato«or«to^ 
w  c5  00  w  CO  rt  w 


s^gjp^as 


9$S0!S3S 


C0t»O00W*l» 


CO  C«  iH  0>  OD  O  f-l 

"^1    T\ 


$39$S9S 


cor«oo>ioeto 


\T\n\ 


ii%9Sfii9 


00  •*  «o  «o  r*  •*  « 


^«0iHe«or«t« 


I   I 


I   I 


%9«ioSS^$ 


t 


lowdco^toao^ 

21 35?^ 


iOiAt-coat^ 


Si;S;S99$ 


QOOimAOOOt 

CO  c5  CO  n  n  n  ^ 


as88®ss 


C^SSSSSS 


fHO«0C0>^^«0 


?^g^@S^ 


0«O  WAOOO 


s^^^s^qi 


;:^S3[:i:^?sS 


i^ooo^ocoa 


IOM$S9S)9 


r*  1*363  00  cSS 


9S9i;4:!g^ 


^SSSSPSS 


Siiiiii 

r-l  iH  f- M  rt  f-l  S 


Digitized  by  VjOOQIC 


BEPOBT  OF  THE  SECRETABT  OF  WAS. 


687 


i 


n 


n 


1 

1 

s 

1 

1 

1 

e  . 

1 

a 
n 

6" 

i 
1 

1 

1 

6 

1  iTl  I7l 

1 

^^S33S83 

1 

1 

e> -<«•  GO  00  c<»  e« 

1 

ini7i 

1 

• 

i 
1 

1 

44.7 

46.1 
48.5 
46.9 
45.7 
46.1 
5a9 

a 

3 

«;:88«S8 

i 

?JPt:t:PS53 

QQ 

i 
i 

lidiiii 

1 

fi^^^^nn 

9 

* 

^^ssssss 

t« 

1 

37.8 
37.9 
35.1 
37.9 
37.4 
37.0 
3&4 

j 

to 

""1    11 

1 

SKSSSSS 

• 

1 

i  :  :  i  i  i 

I860 

1861 

1882 

1865 

i 

1 

OQ 
P 

.a 

1 

1 

1 

1 

1 

37.14 
27.88 
36.09 
36. 9S 
3L29 
31.93 
(31.32) 

1 

•S 

^  «^  aJ  j5  <d  aJ  ti 

1 

1 

^ 

1 

1 

e4o<d^o(e4ol 

1 

1 

i 

1 

oir^'ci  deletes 

1 

1 

c4elo(c4^dH 

J 

1 

oie4^%JoiGl'4 

4 

^ 

ij 

■ 

1 

lliili 

Digitized  by  VjOOQIC 


688 


^PORT   OP  THE   SECRETART   OP  WAR. 


5 

< 
I 

< 

2 
S 


^ 

g 


I 


I 


I 


I 


1 

I 


s 


a 


n 


I 


ummm 


i§IB§Si 


SiiigiiSi: 


aocbiraQoK>KQ5S 
d  d  o'  c>  o'  c>  d  d 


igggisgi 


-•  00  « r- 1»  ^  e»  oD 

4j5iHr4»Ji-JrHi-l 


dddddddd 


F>aSa5a6aoi*>obt« 


2m§|ii 


dddd<^ddd 


l-JiHi«-Ji-J»Hr4iHiH 


BpSi^|S5 


dddddddd 


i-ir4rHi-J»-Jr4i-irH 


c$  cS  d  cS  d  cS  d  d 


cboDAcboSdbuOto 


1 


i§i§§^i§ 


dddddddd 


dootr-tsSowo 


^iiiSSSi 


ddddcScScSd 


ss5§igig 


§l§g§S§§ 


HMUm 


r!r!!! 


dOfidddf-Jd 


Sen  00  r«  5 


g^iSlgii 


i-i  r^'  J  d  d  d  f-J  d 


I§SP§§§S 


rHF4i-1i-'iHiHr4i-i 


CfeODCDAr^'-'Sd* 


^Sliii^S 


Digitized  by  VjOOQIC 


REPORT   OP  THE   8ECRETART  OP  WAR. 


689 


i 

a 


0  w  — »c»^-rao 


O*  C5  o"  c5  o*  o  o*  c5 


§is?§§i 


^  t  f:  H»?S 

m  L*;  (o  (o  CO  lA  OQ 

d  o'  d  d  o'  c5  c> 


9{  c)  ^  ej  ^'  ol  c4 


§^§l^^l§ 


d  d  d  d  d  d  d  d 


I^S^Siil 


C><O0O3>l^Q0O>QO 


%^^^%%^^ 


iis§iiiS 


go  lA  «n  gp  <o  OD  o 
lA  tA  cfi  qp  id  tf$  (0 
d  d  d  d  d  d  d  d 


iiiiiSig 


44  w- 


-Vol.  ii 


S5 
< 

2 
E 

o 


5 


i 
1 

i 

s 

1 
1 

e 

t 

i 
a 

S 
s 

1 
a 
§ 

Eh 

1 

r»  lA  A  mo  CO  lA  f-i 

^g?8^$$^s^s; 

?2|SfSg^gg 

i 

S 

m  o  t- (o  00  00  ^  t« 

a 

8SSS??SS5: 

1 

Sj::gp:aSP 

1 

1 

r- «o  CO  00  •*  «  « «o 

1 

SSS55*J§»« 

1 

SS38S;8;SS 

:! 

fH  00  «  0»  O  t^  00  « 

1 

1 

1 

f.  «0  00  A  t«  lO  CO  (O 

1 

o  <o  M  o»  e<  <*•  o>  (o 

TTi  In 

1 

?$!;s;?S!5S 

r 

1 

1 

o«  •«•  oi  a>  d  e>  o  t- 

a 

s 

iiiTlif 

1 

9$8S3S8$ 

::!!•?: 

1850 

1860 

1861 

1862 

1863 

1864 

1866 

Digitized  by  VjOOQIC 


690 


SQ 
O 


< 
< 


a 

I 

3 

a 

o 

a 

I 

£ 

s 
s. 
a 

f 
I 


BEPOET  OF  THE  SECBETABT  OP  WAS. 


I 


«o  «  «  **  ©I  <o  w  < 


^ »- Q -H  h- Jrt  r* 

^  ■«■  ©  O 'f 'f  "<•• 


3r^**t-e»e 


:sssss8S 


o  00  (o  n  «  C3  00  o 


^S^SaSSiSsS 


?:!S?:^SS?! 


e» «  o  eo  .-I  »-i  o  i-i 


S^n^SSiS^eo 


SS 


I*  «  ^ 'J"  C8  ^  00  »* 


$8§J?5J5§5« 


00  t^  00  OD  00  00  00 


^  <o  o«  o  t»  o>  I*  e» 


r«  .j  00  3  cj  00  >o  « 


QD  ^  q5  00  Ob  do  vD 


ooaSaoSSaDaodDS 


i 


I 

-< 

H 


I! 

^   i 


^ 


I 


g;;^^;;^^^ 


<o  «o  M  9)  >^  to  o  in 

m"m77T 


00  F*  ob  Sod  o  00 


O)  t«  «o  «o  o  CO  r: 


«ooo»'-4«  Ain 


'<«•'«  (5  m  tn  lo  ^ 


h«  «0  O  O  O  O  0«  00 

<o  h^  oi  t^  irf  <d  cS  o) 


S5;:J:j:22g5?{ 


pr:S?j:!22 


d  ct -^  o«  V)  lA  r^  o 

to  <0  (O  w  O  w  S  CO 


Si$s§^;;g;s§s« 


d  00  iH  ««•»<•  n  «o  o» 


S5fi 


■•  es  o  t- «e  «  o -^ 

""1      iTi 


«§SSPSf2P 


Digitized  by  VjOOQIC 


REPORT   OP   THE   SECRETARY   OF   WAR. 


691 


5 


I 


i 

1 

I 
§ 
e 

I 

I 
I 


a 
1 


a 

00 


I 


«j '^  tfi  9>  t^  (d  oS  M< 


©i  »rf  «rf  t-  o5  of  t^  t^ 


<o  ■*  «d  >rf  t**  id  a5  ^ 


i-i  c5  d  c3  c5  ^  c5  f-i 


r-ol^oip5ei©jG5 


-^  G>  ei  ^  rf  1-5  «e  e4 


cS  oJ  ©i « •**  d  -I  o» 


c*  f-;  ci  (?f  ^'  (?i  rf  d 


d  d  r-;  d  .^  .-.*  p^  d 


-•^^^C|rt-dr4 


i 

I 


o 


I 


■4  fi  i4  i-i  I-?  I-?  i-I 


nmmi 


mmufi 


ddddddd 


i-J  (-1  r4  •-•  i-i  »4 1-1 


ddddi-«dd 


iH  1-4  1^  n  i-S  p-«  |i4 


1-4 -H  f-!  f-i  1^  ^  pJ 


cScScScSdeio 


tUUM 


cicidcSci<sS 


St<*SS  aSc> 


i^S^ggi 


ddi-<ddr4d 


d  iH  Ol  ^  r<  «-i  ol 


aowQoaoa&aDaDao 


Digitized  by  VjOOQIC 


692 


KEPORT   OP   THE   SECRETARY  OF   WAR.     -- 


< 
I 

o 


ui 

< 


I 


•a 


I 
I 


a 


•a 

I 

« 
i 


a 
§ 


s 
a 


I 


a 


I 


I 


I 


I 


I 


iSfSIIMg 


CD  t*  CD  Oi(V  in  l^fO 

c>dc>o'ddc)C> 


aDO>03  0aoo>o>ab 


gpl^sl^ 


o*  o'  d  o'  d  d  d  d 


dddddddd 


i^iiiigi 


eii^^i^ 


d  c>  rA  i-i  ^  cS  S  d 


gge^ip.g 


i-«f-i»^r^0^i-I^ 


§iiii§§§ 


CO  W  00  CO  W  W  CO 


l^tB^^BZ 


00 

O 
O 


H 


9 


£ 
S 


Si 


CO  CO  CO  CO  CO  CO  r 


cS  cS  <:S  d  cS  G  d 


O  9)  O  O)  0>  Oi  «) 


iliSlsil 


oS  rH  ol  c4  FN  ,4  d 


KH»'r«co^K 


CO  CO  Co  CO  CO  CO  CO 


d<Hr4ddcSc> 


SiiiiSi 


iimS^i 


d  d  d  d  d  d  ^ 


wSaoSSoDS 


Digitized  by  VjOOQIC 


EEPORT   OP  THE   SECEETAEY   OF    WAR. 


61)3 


S 

•3 
& 


a 
e 


I 

1 


I 


I 


i 


I 


3 


s 


5 
S 


I 


d  <o  00  ><•  01 0*  n 

S  V  ®  V  3  to  V 


SSS585::; 


aDOOOOOiOt^  A 


o<  t^  ce  lA  CO  e»  ^ 


gSS;S^S^8?SS!S 


(o  9>  ce  o  iH  t<- o 


g^SS^^SS 


I*  f  t»  CO  «o  F- 1* 


^  W  W  P3  C9  rt  Ct 
S;  « 'T  •-»  rW  «  C9 

"   "11 


CO  (O  «0  CI  00  to  00 

m777  1 


^S5:5^gS5 


to  00  fH  to  OI  91  O)  O) 


7i  I     7i  I 


-««05»5t*e5?oo> 


«0  r-«  00  O  00  CO  m  o 


oeoeoot^eott 


SSS?:SS8»8 


91  O  r4  Ot  00  t«  CO  p-t 


s 

g^^S^8^^S; 

1 

F«t*^S«8Pt2 

1 

d 

3 

«S!«9«39!% 

oSSS^SBSSSS 


00 --^  «0  ^  0>  1-1  ^ 


^998:?$$$ 


d)ooo>AA&aoo> 


o  ot  CO  00  00  «e  o 


3 


777  7i7 


I 


$$^8$$;i: 


eio9>«oco^o 


5555^58 


•*  »o  5J*  o  31 -- 1^ 

00  0>  0>  0>  wl  Oi  o> 


I 


Digitized  by  VjOOQIC 


694 


REPORT  OF  THE  SECRETARY  OF  WAR. 


o 


u 


£ 

I 

5 


3 
S 


SSSS^gJS 


I    I 


i!iT 


OO  Ol  O)  9i  0>  A  0> 


i>*  in  >«  f-<  t«  o  >A 


$83SS;SS 


oaooo£wSv£« 


r*  iH  "^c  —  00  o»  00 
<o  S  S  (o  (o  to  \o 


5585895 


Ob  OS  9>  O)  A  A  w) 


t^musooooeo 
«o  gJ  c»  "<r  Ti  d  rf 


I    I 


afioDouotdoSoooo 


03 

o 
o 


pa 


oi  0(3  id  r<^  t^  vi  «iF 


2R5SS:r:::S 

ad»^<oo»t^i^s5H 


00  00  d  lO  t^  A -^ 


rs  el  •-4*  -4  r5  ei  d  1-^ 


-  ci -4  ej  d  ^  ^  ei 


dctdeioidVrS 


I 


o  5  «  o  55  h-  CO 
F-*aDt*oi«  00 

■^" «-!  rf  d  d  rf  "* 


•v '?»  —  —'  ^i  f-» » 

«  W -«  CI  t*  r-l  O 

n  ^  ira  iri  d  r-<  d 


C3  '^  C%  O  O  A  d 

c$  ci  lei '•i  ci  p-i  ci 


dr^dddc4-4 


-Hcjdi-idrf  — 


558518288 

d  d  rJ  c<  d  d  d 


DooSSa 


Digitized  by  VjOOQIC 


EEPOET   OP  THE  8ECEETABY  -OP   WAE. 


695 


I 
1 


3 


t 
^ 


vi  vi  n  n 


dr^dcS 


o'  d  d  d 


s§eg 


««Sft 


§§ii 


i§s^ 


mm 


dddd 


o>aoS5  r* 


d  d  d  d 


igg 


^o>Sb> 


1211 


d  d  iH  -H 


m 


n««? 


I 


m 


dddd 


^g§g 


dddd 


aSbaooi 


I 


^^^ 


ddd 


dddd 


l§i^ 


Digitized  by  VjOOQIC 


696 


REPORT   OF   THE    SECEETAET   OF   WAE. 


i 

' 

1 

23.6 
25.1 
33.1 
33.1 

13^ 

i 

s?$s 

"  1 

X 

a 
1 

t«(oo«e 

1 

S5383S 

1 

sejKS? 

i 

^ 

1 

.-lOO- 

i 

c«^t«o 

Ss^;ss^ 

^?S6{; 

• 

i" 

}h» 

S 

. 

S 

5558? 

1 

s-^s^: 

2 

i 

i 

3 

1 

3 

1 

i:^SS 

7^ 

s 

s 

@8ISS 

i 

a 

.2 

et'-^co'-' 

i 

-«•-•«*'* 

iS?gS5^ 

5?^;^s 

i 
1 

1 

» 

s 

3 

S5S8* 

1 

1 

sss^ 

^ 

>4 
a 

SS8S 

1 

?8gS 

-< 

1 

1 

1 

w^oxo 

9IO««<© 

1 
1 

firt  w5 

3£^dd 

.^ 

d 

oJ-^^S 

1 

c 

$8^^S 

< 

* 

s 

1 

s 

i 

@S^^ 

» 

sj 

oSg^rrS 

1 

i 

s 

Qo«©^«a 

r«o>o» 

1 

1 

SiS'iiS!! 

1 

^^'?! 

1 

1 

a 

s 

9 

1 

1 

0 
< 

d 

$$ss 

3 

ca 

1 

885? 

1 

QoSSS 

< 

1 

OIOODW 

i 

t*t*eo» 

a 

s 

SS«? 

gfegfS 

i 

S 

nr 

t 

1 

55555?? 

1 

ss?s 

1 

Safes 

i 

>* 

•     1 

i 

1 

i 

i 

i 

1 

ii 

i        1 

SgS  j 

1 

i 

»•*«  » 

t^t^tc  . 

^ 

s 

•^^^  . 

OCOiO      • 

1 

1 

i 

T I  :• 

^ 

1 

SSS  : 

i 

a' 

ei«o«*eo 

1 

S3Sl!!iS' 

C 

oeeioc* 

^ 

1 

7  1 

1 

^ 

^ 

ss^s 

1 

* 

S 

ean. 

48.9 
47.9 
50.3 
50.7 

k 

z 

^     1 

1 

«         8 

AOk^     • 

S5 

g 

0 

s 

<; 

1 

■< 

2 
g 

er^s  i 

s 

1 
1 

a 

S5 

1 

T-*«<0        • 

g 

< 

i 
1 

^^^  : 

^ 

55S  : 

OS 

1 

»{ 

SSSS  : 

1 

s 

08 

g 

•oosirn 

jf©irt»rf 

n 

'•"wr-^r 

-< 

;^ 

t< 

60 

Sj'^'^ao 

t 

1 

QQ 

d 

s 

{:!SSS 

Si 

1 

9 

JH 

1 

1 

i 

1 

i 

Digitized  by  VjOOQIC 


3 


S 

a 


i 

§ 

a 


a 
i 


a 


I 


s 


I 


t 

•^ 


I 


^ 


a 
^ 


BBPOBT   OF   THE   SECEETAET  OP  WAE 


t^O>Ot^ 


c4w-«rc> 


eoolf-<e> 


c>c>oIp4 


fi  r-i  i-i  rA  rA  1-^ 'A 


c>c>c>ddcji-4c> 


iiig^iSi 


issS^iii 


ddddddcJiH 


ddddddi-id 


I  S 


I  a 


Si* 


697 


d  d  ^  d  d  d  d  d 


ili 


g§s§§S§ 


I-;  r^  Oi  .^  ^  J  ©I 


^8§§ilS 


igi§i?§ 


r4  r-'  ^  ^  ^  rJ  rJ 


mwi 


rArArA^^^^ 

^  ^  ^  ^'  d  iH  d 


gii^igg 


gssjfiis? 


i§iS§i§ 

0-d«rH-r--,4p-- 


Digitized  by  VjOOQIC 


698 


REPORT   OF  THE   SECRETARY   OP   WAR. 


< 

o 
S 


o 


a 


•3 


5 


s 
•a 

a 


I 


S 


S 

JH 


s 

s 


9 


I 


s§gi;§i 


rt  CO  CO  C3  W  ci  V 


deSeSdddd 


O)  A  9>  o  no  (6 
^  i-i  .-J  d  »-i  d  oJ 


iiiS§§§ 


l^eS^S^^s; 


c»ddddr4c> 


lii^Uggi 


c>ddcio'dc{c$ 


OD^ao^t^C^QDOO 


S5 

n 


s 

s 


2 


S8 


$3 


V  CO  S  S  S  t*  S 


eo  — Acoto 


5:SS55 


SaDSaeSotc 


O  to  0>  t*  «0  •*«  to 'T 


gis^^^s^^s; 


OuSoD  00  00  00  £ 


o>oio>o<aoe»c9oa 
d -^  1^  d  wS  ^  od  t^ 


J2SS?S?S 


CO  to  «  CO  V  ^  ^  ■^ 


W)  CO  0>  0>  to  A  0> 


lo^^SS^SI 


«  to  .-I  —  C*  ■*<  O  1-4 


e>  ^  ^  CO  o  c)  'V 

7      I  iT 


ss{;$s$s 


r-i  0»  CO  «  ^  to  «  CO 


'•"fH^coa^^ 

1-4  ^  ,-4 

I     III 


ftcoi^eojooj 


%^ 


QD  QD  QD  Qu  QD  QU  00  Q 


Digitized  by  VjOOQIC 


REPORT   OP   THE    SECRETARY   OP    WAR. 


699 


00 

.HtMift^oowa! 

1 

i      ^ 

i^^^^iilsis^ 

. 

s 

1 

1  ' 

1        1 

zsa^sssz 

► 

1 

rt  o» «  o>  o -<  t- 

^ 

fiSSi^^SS 

t*  r- S"  «0  00  ^  o>    • 

a 

d 

W  M  T-<  i-i  C« -• 

a 

S 

s 

i 

^ 

1 

SS^IdSS^ 

>* 

J^ 

:« 

c«t»«o»»^w«o 

s 

1 

SS^? 

iJi^ri 

1       ' 

g{8s 

SSg) 

1 

* 

1 

?Sg^S?fSf: 

t 

3 

^ 

0>  ^  >«•  t*  t*  00  lO 

g 

s 

^^ds^it's^ 

« 

S 

i 

S^^;;:e;;^9cS 

a 

>3 

1 

£ 

>4 

p^  ^i^  ^Q  f^  rtf^  qq  ijq 

6 

8 

S 

a 

a 

: 

—  .HtCOO-*©*© 

1 

2^^r:8?i23 

a 

t 

'i'l 

^5:^6§5J5! 

1 

-< 

i      i 

88SS3SSS 

n 

»        i 

5 

J               • 

«0  «  T  0»  CO  ■«■  r^ 

1               i 

8S8*?!2?:^gf 

>^ 

s       .  : 

d            ! 

5^52853 

s 

a 

SSSSo^SS 

a' 

S 

i 

ii 

11 

i 

1 

1 

1 

i 

s 


I 


»t*eo^-^coo 


T  ^-4  eoo>©i^ 

77    i7i7 


OU  O)  Gr>  s>  o>  O  flk 


^  m  9;  CO  00  <-•  CO 


'T  ^  »-l  CO  0> 'T  •* 

77    i7i7 


8SSSSSS 


O  CC  O  CO  00  00  CO 

od  .-j  -;  oj  od  cl  3? 


t«  ^^  CO  CO  00 '^  A 


0  do  00  db  00  w  do 


t^  O  T  S<  iH  CO  o> 


5:§5?;S5:5! 


w  0>  Ol  0>  WW  Ot  o> 


oofOi*^o»t*^c« 


m  CO  O)  o>  MO  A  o> 


aOODQDaDOOODaDw 

Digitized  by  VjOOQIC 


700 


EEPOET  OF  THE  8ECRETAKY  OF  WAH. 


1 

1 
1 

CO 

1 

5 
>. 

1 

1 

1 
s 

s 

1 
•s 

a 

1 
1 

a 

a 

2 

3 

< 

i 

28.03 
38.40 
31.44 
30.37 
25.88 
21.10 
31.72 

i 

^ 

< 

«d  el  t-i  t^  t-i  w*  o» 

9 

a 
a 

d 
00 

9.42 

8.55 
10.92 
6.81 
7.01 
11.14 

1  - 

00 

•fdodirft^'ot-: 

1  ? 

> 

1 

^p^©l©ic<d©l 

1 

1.92 
144 
2.82 
3.11 
1.44 
152 
2.00 

©1 1^  ©1  fJ  ©1  ©1  ir 

ti 

•-i 

t2SS8855S 

i 

©Iric5c*©l-^iri 

i  i 

< 

1       f 

0.83 
5.41 
4.78 
1.82 
1.07 
2.08 
2.53 

4      ! 

e«^d©Jo'o'^ 

i    i 

d^©i©l^dd 

> 

; 

lllllll 

I 


M^nU 


d»^--dc>-Hd 


S^^Si^i 


o>  t**  w  00  O  Oi  (O 

d  d  d  d  ^  d  d 


sggisig 


^ISIbS^ 


(O  00  0>  t«  A  OD  CD 


6  r- 00  f  CO  So  t* 


iiisiss 


r-i  rH  r^  rH  1.^  •-«  f-<l 


:!!!!!! 


cAooooo  oSao 


^  •<••  "V  «  ^  »*  « 


dcic$c$ddc> 


el  -5  ph  r-!  -J  r-;  ©f 


OdSqDOOwwQDQO 


Digitized  by  VjOOQIC 


h 

o 

1 

I 


I 


1 


1 

§ 


I 

3 


I 


I 

48 


REPORT   OP  THE   SECRETARY   OP  WAR. 


701 


s 


^ 
s 


i 


i 

» 


i4 


rfdi-i'cJo'o'o'cJ 

iiisgiii 

do'cSi-idddc} 
d  d  d  r^  d  d  d  r^* 

gSiiiiil 

00  So  S  r«  SB  to  «  S 
j-i  o> -*  ^  X 'S*  o  « 

r^  r-;  i~*  »H  r-J  d  i-J  d 

>-Jd^fHi-i«-?d^ 
3  9  ri 'S*  O  ^  »0  <C 


55 
O 

o 


H 
O 


§ 


I 


S2gc 


d  d  d  d  d  d  d 


d  d  d  d  d  d  d 


§i§§g§3 

o{  ci  d  ol  ^  e<l  ei 


ddd-^dddd 

iiiiSSii 


CO  r3  w  rj  PS  ^  w 


t«  o  O  ot  d>SS  do 
d^-4dddd 


r4  r4  1-5  ^  fH  i-i  1-i 


o>ao 


«  fewSrt 


ddddddd 


aSao^oESSsS 


Digitized  by  VjOOQIC 


702 


REPORT  OF  THE  SECRETARY  OP  WAR. 


5 

2 

m 


§ 

(A 
O 


I 

0 

1 


a 
& 


I 
I 

a 

i 
a 

S 
a" 

0 

a 
•a 
e 
a" 

0 

a 
"3 


S55??§??S?5; 


aonood  AOdi  A 


t«  u)  00  o>  t«  o -4 


ficoSrtSwS 


00  r>  &  OD  &  a>  QO 


o>  «o  o  t>  •-•  ^•  w) 


JssssSs 


>  9)  00  « <«•  r*  r* 


I 


ssssss^e 


00  f-l  CI '«<  00  00  00 


«0  C»  00  F^  00  t*  2 

i7  I  I  I    I 


s:s$;ss!S6£ 


-toaonoinn 


7       Ml  I 


9Q$SSS3$S 


m  fH  CO  W9  «o  00  CO  cj 

7r    II 


S$S;d^!SS2S 


C<  00  >A  r«  00  O)  <o  A 


Bt:!6!fi=^o 


?«>-S 


t*  «  o»  c»  ^  r- «  ^ 


s^^^ss^siic; 


SP?ISS?2$S 


?i§S58i??98 


kSISSSSBSS 


5?SS53S5§S 


t«  rl  ^  O  O  M  O  O) 


S^S^S^^^S 


SAooooiAOtKo 


SI 


QOODxaoSSSao 


adSSnooSoCaoZ 


Digitized  by  VjOOQIC 


BEPORT  OP  THE  SECRETARY  OP*  WAR 


703 


00  0>  O  O)  O)  Q  0> 


•A  d  00  ^•  CO  r«  o> 

77  I  i7  i7 


ob  AOtcno  AO 


■4  0»  ■*  CO  t»  ^ 'T 


O  C«  00  to  «0  00  0) 

77i  i7  i7 


s:gissr3£ 


W  —  3>  t*  »- rl  <0  t* 


S'^cSSSSSS 


i-l  w  ^  c»  ■*  c*  «o 


CS9$2CSSS28 


SSo)  0}  A  o9)  o 


n  tfd  iH  CO  «o  01  MO 

QC5  -^  liO  CO  to'  O^  CO 


}  o»  00  w  ^  w  e- 


iiiiiiii 


I 

n 
p 


3 


§ 


S 

JH 


tti  ri  id  ti '^  ei  ti 


«6  Mj  c>  r<^  cd  O)  c>  oi 


OS  —  i»  Ci  I-  ^  00 


SCO  ^  o  r;  ITS  iif2 
^  00  00  -^  ■»*«  c* 

r^  oi  cs  CO  r~^  CO  H 


CO  P7  m  CO  p  t^  — <  to 


^  w  r-  o  iQ  t^  ro  m 
ol  ^'  ci  <rS  ci «  c>  pi 


r-I .-;  ci  o  w  -;  c*  ©I 


^'»"*ce'^i-t«^ 


■^  ^"  ri  d  CO  CO  e^  r-I 


CO  -^r  00  —  •?  »rt  — ( 

CO  ^  71  O  A  t-  lA 

^  ^  ffi  _;  _;  aij  ^ 


5«{  C4  CO  ^  "■  of  CO 


CO*  pf  of  oi  CO  ^  o 


o  'I?  ^  CO  »-J  oi  pi 


(ji  ^  ^  p4  d  o*  r-; 


ao-we» 
o'  r-i  of  of  -J  O*  1-4 


Digitized  by  VjOOQIC 


704 


BEPORT  OP  THE  SECRETARY  OP  WAR. 


O 


i 


I 


sSiiSSil 


-cJdcSdo'r-icJ 


iiigliS 


d  d  c>  c>  d  d  e> 


<o  ;o  (O  (5  u)  (So 'V 


lig^l^g 


u^im 


isS^Sifi 


€i  d  c$  d  cS  d  !:i 


mun^ 


ifMM^ 


fmmm 

d  d  d  c$  c>  cS  <S 


1-4  r4  f-I  i-J  i-i  — 4  .H 


w  CO  to  c5  M  M  ^ 


O)  r*  Qb  i^  00  ob  r« 


Sooou  AxSS 

F^  r-3  •-:  1-4  r-i  ^  Ol 


ggl§^§i§ 


aoo)C)Oo>3)%a 


ISi^giii 


So  o  <^  £  » in  S  o6 


fic?K^«Sn$ 


30Ar>O)O>00V-^ 

ddddddd^ 


§t^  00  «  CO  2  C4  QO 


§lii'5iii 


d-idd-Jd-'r^' 


gggilSsi 


ISSIiSii 


.-I  d  d  d  i-J  »-i  d  -J 


giSiSsSIS 


oaoSaoaoaDOD 


Digitized  by  VjOOQIC 


BEPOST  OF  THE  SBCEETABT  OF  WAS. 


705 


I 


vi  via  vf  Si  n  n 


giisi§§ 


d  d  e*  d  d  c»  cS 


IH  f?  r^  d -J  p4  d 


f-i  IH  1^  f-S  pJ -4  f4  ^ 


dddddddd 


i-!ddddddd 


fHrHrHf4rHpHi-4r4 


.'^^•^'^•^•^ 


ddddddd 


t>4  rH  |H  p4  f-7  1-4  *J 


45  w    -    Vol.  ii 


m 
o 


i 


di  e«  ■«  o«  f- V  t« 


S>SSS^99$S$ 


SODAQDAwOtCA 


Cv  nvO  2*3  C3  n  vS 


sss 


S^$«£:;gS^gi 


ssss^s^s 


'J'  TO  W  ?9  CO  w  W 


8**SS**^ 


^^es@^& 


Ok  Pi  to  CO  moo  A 


IOO(OW»300^ 

7    m 


sessssn 


n  f-<co  o  (o  o  CO 


II     7i 


sseasQe 


iiiiim 


Digitized  by  VjOOQIC 


7oe 


s 


§ 


i 
I 


I 


i 


BEPOBT  OF  THE  SEOBXTABT  OF  WAE. 


to  o  Ok  00  e«  fH  at 


,^«o 


6$ssass^ 


M 1^  e«  w)  0%  t«  iH  ^• 


sj'^sssags; 


pgSg2?gS8 


oooiino)o»r>  -r  si 


C3  R  n  C9  p5  W  W  rt 


S^aSS<S{3SS^ 


t^t^Okt^oDooaoco 


!S!;9;;ii«;S9 


M  «0  00  to  pH  ^  f-i  Ok 


S«8S33S$; 


dOflftScSsSotoow 


oti»v.^o»o»meo 


8S$89ISS&» 


bOOOkOkwAAA 


SlSSiiSl 


•  d 


o 


I 


I 


00  ««•  "«•  lA  M  0»  Ot 


7     7T1 


A  Oitt  06  A  0>  9t 


ocononno 


77     77 1 


Sl^SSSSS 


n  m  00  e«  m  ««•  •«  n 


sj-sansssa 


aoaoooaoaDuDODao 


00  00  mt^  turned 


S!rSi^999${; 


o)  d)  Ok  Ok  Oft  Ok  Ok  oi 


kO  r:  lo  73  L-j  rt  o 


jakokf-^otokt* 


00  00  00  00  Ok  Ok  S 


oSwdD  wS  A 


Digitized  by  VjOOQIC 


BEPOBT  or  THB  SKCBBTABT  OF  WAB. 


707 


I 

I 
a 


9 


! 


! 

1 
I 

I 

I 

A 


■< 
H 


d  bi -^  »^  od  o5 1* 


•^  ■* -^  ^  "^  rf  d  d 


588S258S 


•-4  ^'  ^  d  d  o<  g 


d  ri  oi  of  c5  of  c4 


d<ve4*4ofcfd 


SS882£;S5 

fH  c5  V  e5  d  ci  c5 


d  rH  c5  c4  i-i  P^i  d 


S5855?SS8 
dde^ioddd 


Id  ao  oS  oS  S  9>  do 


14 
Q 
D 
H 


En 


s 


nC9C3  C9C9  nOT 

r4  ^  f4  »^  r4  i-J  »H 


g§i§g§§ 

c5r-;ddo'>lc5 


^  f-TlH  1-4  f-7  1-4  fH 


rHi-4^i-lf-4f4rH 


9>  n  cS  F>cn  00  w 


§gi§ii§ 


dddc{.4c»d 


§§ig§i§ 

d  •^  r4  i-l  rH  f^"  v-S 


o*dddd<»d 


mum 


ii§H§S§ 

^dr4dr-<'^d 


Digitized  by  VjOOQIC 


708 


SEPORT  OP  THE  SSCRITART  OP  WAE. 


1 


o 


s 

< 


»4 


t 


I 


r4  i-S -4  fH  •-»  ^  r4  f-J 


i§Slg§i§ 

c>dodde>c5cS 


;^gi§§i§ 


nmus 


i4t-«f4  f-4  v4 1-!  i4  f-i 


mmm 

•Jr4f-Jdi-Jf-Ji-J»H 


g 


D 


I 


8 


ilglii§§ 


igPSSSg; 


o'ddc>de>c5 


;S§SggS 


n  n  ricd  n  n  St 

1-4  iJ »-?  f-J  1^  •-?  «-J 


di-4d-dd«^c> 


•-4  1-4  f>4  «-4  1-4  1-4  (H 


625SaDa5dDd5( 


Digitized  by  VjOOQIC 


REPORT  OP  THE  8ECRETART  OP  WAR. 


709 


ot  o  00  00  00 1^  «e 


^^^9i^^n 


a- 


oaoo«Qoet>Hmo» 


c^^ooncootoook 
I  I 


S^SSmS&So 


I 


t*  t- ^  00  r- o«  CO 


<oco{ooaox^o>ao 


c?  ^c5  n  C9  c3  n 


s«fl2S«®i: 


S??SSSgg 


SPiSSSSSS 


5 

I 


Pi 


^  0>  ^  to  OkC9  00 


00  00  09  o  n  M)  ^  II 


SSSS^SSIS) 


<fi8l88S«S!« 


8l3?g!$?r: 


s^^s^ssr: 


i 

I 

I 

1 

i 


3 


0>  «0  f  00  o  o»  w 


O  <-•  0>  QO  <0  Ol -4  to 


t«  9) 'V  ^  lA  C9  IT) 


S^8S9%n9^S^ 


6SSSd2$@« 


S^SSPSS 


©  to  rt  -r  X  t^  'sS 


l!       Ml 


S;8738$8 


•*r  :r,  rH  m  r:  5;  -^  ^- 


39998^  !9$^ 


SSS^ASSr* 


3 


I 


n  00  Ift  lO  91  04  <o 


«e  o»  —  ■"•«  lo  « t*  rt 


•O  CO  "^  C9  0>  CO  f* 

T  I     Ml 


$;s$!Sss^9 


9$9»!893 


QOOOObCDAoSoOw 


DOBODOD 


Digitized  by  VjOOQIC 


710 


BEPOBT   OF  THE   SECRETARY  OF  WAR 


Cm 


I 
I 


e 

f 
s, 

I. 

I 

a 


i 

n 
9 
!3 


a 


I 


J 


8S8S8SS 


'^  e|  K^  o  o»  CO  A 

ilfi    Hi 


oSuOOk  o  nKob 


rH  iH  m  et  ^  t«  00 


I7i    IT 


S;S»8!SS8 


<«•  ^  o  <o  o  00  00  e» 


S;^S)StSS8S 


r3sg5ssr:ss 


oi  ^  o*  o>  CO  00  e« 

V  w  to  to  V  to  V 


99»9io9^ 


s&sssss 


o^t^oooiaon 


t-ew<riac>»M 


s^ssssss^ 


SodoSSodSSS 


(A 


r*  o  S  A  n  00  25 


O  tc  ct  8db  ^^00 
<d  irf  «5  r<:  m4  o»  Ki 


■^  oi  00  wi  oi -4  od 


rf  1^'  i-J  e<  1-i  V  rf  V 


ri'^oiokoteidei 


r4  «  ci  d  rf  •*  rf  d 


1-J  "♦««''•• -I  olrf^d 


H  ri  o{  cj  oi  <d  d  "I 


e<  ci  f-4 1-;  ui  9i  ^ 


S£?g8SS 

n  CO  1-4 1-«  ri  ci  d 


Sc?oc5S85 
d  ©I  d  ©I  i-J  d  i-i 


^  .J  d  d  ci  H  ^' 


SoS  wSldSaCoD 
Digitized  by  VjOOQIC 


SBPOBT  OF  THE  SBCBBTABT  OF  WAB. 


"11 


I 
a 

+ 

I 

En 


a 

i 

I 

I 

I 


mm 


v4  ^  f-i  I-}  f>4  «4 


§§§§§g 

»^  tH  ^  fJ  »^  f-J 


^  r-4  vH  i-«  iH  p4  (i4 


rH  f4  •-;  d  >^ -4  c5 


iggsss 


e«e4e(olo<e4oi 


mu§n 

»-!  t-J -^  i-i  tH  r4 


e<M«>5oioio< 


ole«e4o<ele«olel 


I 

H 


i4  1^  •-*  r4  »J  1-5 


•  p4  *-«  ^  iH  f4  •-}  f-I 


o<olele4eie< 


>^ -4  o4  oi  e<  >-4  oi  d 


^  f^  C$ -4  f-«  f-5 


doloioielel 


iiiiiiis 

el  .4  »H  d  f-i  ^  ol  o< 


^ 

>* 


iiiiiiii 


llSllli 


Digitized  by  VjOOQIC 


712 


BEPORT  OP  THE  SBCUETART  OP  WAR, 


o 


< 

AS 

< 

< 


S 


I 

s 


.9 


I 


§Sii§§ 


Isgggg 


iiiilS 


MU 


>>2  A 


^  iH  f-4  f-«  r-i  ^  p4 


oioioieioioioi 


•H  1-4  fH  iH  r4  »-? 


§iiig§ 


ol  0)  oi  of  oi  of 


O 


i 


ODOICOIAOaO 


;^$ 


t$9$9 


SdoaDSataSeb 


00  o  09  00  e«  1-4  n 
od 


CO  rt  r^  A  C5  CQ  W 


^PSSS^^S 


oi^teaooetn 


S3SSSS)S§ 


:@&? 


00  e^  lO  o  00 1«  OD 


@3$$oS$ 


ei  t-  O  c-  -r  ^f  .3 


p  tn  00  <o  CQ  Ci  n 
I  I 


8;398SS$SI 


ot  <-<i  00  CO  ca  (H  o 


s;9^sa§9$ 


Digitized  by  VjOOQIC 


BEPOBT   OF  THE  SECBETABT   OF  WAR. 


713 


1 

i 

1                         1 

1 

89S^3!9^S 

1 

i 

IS7SSgl3!»S 

1 

s^sssses 

1 

1 

00  OD  <0  ■'T  W  ^  «  •* 

i 

8SSS9^St?s?;?s 

i 

r^Srrss^^fs 

1 

1 

i 

;;8$999I!S 

i 

^  '^  5?  i.1  o  <^  •-?  "»•       1 
t' ty  9t  QLt  Oii  t^  ^  at 

< 

1 

r^  r:  oc  ?(  S--  ^  -c  r? 

i 

S:3;<SSI$$9{i; 

J 

ssssss^s^ 

t 

1 

1 

8S8  iSiSSS 

1 

SSSSS^SS 

1 

oSSiSsDaDaDSaD 

I 


s 

o 


I 


1  I       I 


n  9>  tfl  («  00  tft  o 


aoiAaD<ee»^o 

M        I 


83S@SS!$£; 


M  ^  00  «  0«  CI  <0  (O 


8^SS)g$8l2SSIS 


t<'t»aoaDOOr*aDQb 


1  lo  e«  00  ^  t«  « 


sS9S^9il99 


OOkOOOOOO^ 


aodioooot^ao 


Pfis&&ns 


iiiiuii 

Digitized  by  VjOOQIC 


714 


fits 

g 

I 

i 

< 

o 
ft* 


I 


REPORT   OP  THE   SECRETARY   OF  WAR. 


f*  ab  95  r$  &  n  cb 
oS  (d  <d  (^  1^  •^  oi 


c5  n  ^  f4  e<  f4  e»  e<5 


ei  d  f-«  oi  ^  cj  f«  c5 


Mololdor^el 


•-:  ri  ^  e4  •«  ei  d 


f:8S$2a5g 

f-i  cj  <v  d  d  4  f-i 


el  c{  *-«  r4  c>  I-:  d 


88SSSS3SS 

fH  ei  ei  c5  o(  >H  f4 


§lsi§i§l 


•<1 


» 


5 


9^ii§Sg§ 


I!-!!!!! 


1-4  i-i  d -4  el -4  oi 


^oi^^^'del 


1-4  fj  iH  ^  1-4  r4  iH 


del  el  old  old 


j-Jo'^^C^r; 


§§§S§§i 


ddddddd 


oooD95fl59S9SS2 


Digitized  by  VjOOQIC 


a 

+ 

I 


•9 

4 


3 
i 
I 


I 
I 


I 
a 


I 


I 

s 


i 


REPOST  OF  THE 


f-4  c>  ^  *^  c$  c5  ^  d 


e4elolele<oloto< 


gi§g§sSS 

ele<olele4e<olel 


gegpsSs 


f-4  of  ^  o4  e4 1-^  el  tH 


8ECBETART  OF  WAS. 


5 

+ 


g 


I 


i-<  r4  fM  ^4 1>4  iH  el 


oleio<o4ele4e« 


r4  r-!  r4  n  "4  (4  iH 


o*o*cSF4cSo'r4 


eleleicleiolof 


§ils§i§l 


olefolalclolofel 


oi^oieiololel 


o<<^le«el<^le<el 


715 


Digitized  by  VjOOQIC 


716 


EEPORT   OF  THE   SECRETARY   OP   WAR. 


o 

H 
O 

< 

n 
o 


•3 
5 


5 

I 

5 


I 

I 

9 


a 
a 

I 

PQ 


t 


I 


i 


i 


i 


I 


J 


s 


I 


I 


3 


I 


^ 

s 


I 


I 


d 

i 


$^s{?s^$§; 


©  o  o  -o  -r  C  -TJ 


^ssSi^sisss!; 


c^  r*  w  w  QD  obob 


d»  «o  es  ph  «••  ©  «o 


882*^5552 


?r:J2?:8|2r: 


o»  «e  OD  ^  — '  x  C' 


"ill 


s«5^i;s8S 


T  77  1 1 


S83!;9$iS 


»-lftOO>t*««« 


m  u)  i-i  to  >A  <o  ^ 

I     M  M 


a7sss$3 


o 


H 
H 
H 

o 

» 


a  • 

5 


I 


o«eiot«o^inra 


00  rH  CO  C3  01  n  n  c 
I  I    I   I   I 


S9S3S5^SS? 


fc*SSSSS2t 


S«8g:p:SS3S 


o>nn©iA»'^io 


s^ags^ssi^asss 


CO  o  -i  —  o  -r  ?:  ;t 


?8^S&C3^^ 


c^HwooooabokS 


o  •»  l«  (0  to  A  Q« -4 


s;S97^9S9SSS3 


aod>nAoSAOw 


n  00  M  o  h*  c«  « «o 


$;?$9iS7 


cRSSSAOOAQbdS 


Digitized  by  VjOOQIC 


s 
a 


g 


g 


I 


a 

5 

8" 


I 


i 


IMBPOET  OP  THE 


lo  e9  00  «  00  CO  (o 
Kr^tfododoSff 


sssssss 


O  M  09  <0  )H  0)  (O 


i1  77i7 


8SSS3&S 


o  o>  o  00  m  o  Md  <o 


AOkoo^ette^ 


t^^^SSo^SSS 


a>^oo>~«t«o 


^  n  n  09  n  n  n 


o>  A  o><ft  S  ^S 


rl  ^  l«  lO  «  M  lO 


oeto>n««»o 
I       i       I 


I^kSSSSS 


iiiiiiii 


SECRETABT 


o 

H 
H 

< 

m 
o 


OQ 


&0 

P 


I 


OP   WAR. 


ti '^  teS  <6  lei  <d  tA 


uS  o»  s)  od  m5  ei  c>  ocJ 


Q(!  o»  0(5 1^  ^  ctf  oS 


ci  •«  <«  ri  «r  «-<  p4  >-) 


dflcjf-idrf'^ 


F^  rj  f-I  fJ  «65  ri  c4 


2S82S888 


cSr^^^eiei^ 


ooSSSSSSSS 


717 


Digitized  by  VjOOQIC 


718 


REPORT  OF  THE  SBOBaTAET  OF  WAR. 


i 


< 

00 


g 

-< 
00 


I 

+ 

4 

h 

a 

1 
I 

I 


5 

I 


§ 


3 


1 

i 


I 


I 


i 

< 


•iij  r-i  f-4  i-i  I-]  r4  1^ 


9)  S  ^«  0>  A  9)  Ok 


iiSiSIS 


A  O  A  A  00  1^  O 


§§ilgg§ 

f^  "^  tH  i4  »^  »4  ^ 


mum 

p4 -^  1-4  F^  rH  i>4  r4 


r^  ej  vH  v^  fH  f-4  fM 


r-1  r-«  f-4  f-4  iH  f^  iH 


ISIggfi 


oio<eie«o<olGJ 


ole4ofe«ele<eio< 


gPSSii^g 


olololfH' old  del 


lUUH 


!!!!:!!! 


0>A(Sr>iOAO0 


^i^iS^^i 


SSsSsoBSa 


Digitized  by  VjOOQIC 


SEPORT  OF  THE   8ECBBTABT  OV  WAS. 


719 


1 

1 


H 

OQ 

!: 


OQ 


I 

m 
S 

n 


I 


i 


J 


!!!§!!! 


A  00  9S  S  Ql5  Ob  t* 

c{dcSo'c5dd 


fmm 

fA  rA  rA  rA  rA 'A  •A 


»H  f4  »^.r4  iH  r4  vH  r4 


elo<ele«e{oloio< 


9i§§g§i 


alolele«e#oloi 


iiiiiiii 


o 


» 
^ 


00 


OQ 


I 


aoooiaoQoi!)><o 


S9SSS99SS 


St^aoabQUQD  w 


otrxe^ateoi 


^SodS^S? 


J:SS*-8S5a 


^^nQ^^n 


T    f    I 


<S8Se8S8 


tt!1!!! 


S$S9S99S 


HodoSddc^-'ai 


!fi1!^^ 


^rs^ssss 


aoSoDSSoDa 


Digitized  by  VjOOQIC 


720 


BEPOBT  OF  THE  8ECBETABT  OF  WAS. 


g 


< 

s 

H 
H 


1 

I 


5 

I 
I 


S 
S' 


a 

I 

i 

a 


(4 

s 

n 


t 


I 


^  lo  MS  »  eo  fo  ^  CO 

5S; 


C  tfS  00  ^  to  O*  CO  o 

TTmmiT 


K9S8SS8SS 


2<o>oO'»>«rr* 


£|3S;SSSS 


JSri^gS^^f: 


01  O  O  O  t«  (C  o>  t« 


92^9$F:)i;${; 


a>  1-4  (O  ^  «0  O  QD  C9 


CS999!$S^^ 


r-4 -V  t«  «0  ^  CO  Ot  CO 


9&xS89SS$9 


3{^SS3aS8? 


iiiiiiii 


o 


< 


< 
QD 


s?;ss«sg3s 


fTlf^m 


ODOoaBootSS 


>A  )-i  00  C9  «  iH  r» 


iWW 


£;SSSSS3S 


0»  000)00(0  to  (« 


3S{2SSSJ:S 


Si^^^SSSSS 


T  1-  r-  r:  t^  "-c  r- 


$;;S9!$9^$ 


<aotc«oaoe<o 


"T  7   I 


(OO'^QtOQ^ 


bSaoaoSqDao 


Digitized  by  VjOOQIC 


BEPORT  OF  THE   SECBETAKT   OF  WAB. 


721 


g 


< 


a 

1 


S 


i 


4G  w- 


00  ~  cj  W  0(5  (d  xd 


f^  H  p5  «$  of  ^  oc!  el 


oi  d  (d  od  Mi  (d '-J 


^  A  01$  t^  ^  o>  ad 


'T  »  r5  oi  ^  irf  ct  ^ 


^  ei -^  ci  >ei  »ei  ^  ei 


elr5>rie4oJclr^'wS 


ri  o< '<r  fH  pj  n  d  tfS 


r-4  <w  e<  ol  (d  oi  c5 


rHo{'«;eielc4ol 


00 


^5J 


CO 


J 


1 

.8 


'8 


BQ 

Eh 


UVOX  JO  'Of{ 


cJc>o'c>c$c{dc>C}do'«^e>tH 


SggglilSSi§§?l 


c{  d  d  o'  o'  c$  d  c>  c>  d  o'  d  d  o' 


l^gSg§g§i§g§R^ 


r;  -4 ,.;  ^  ^'  ^'  ^ .-;  r^"  r4  ci  ei  cl  ©I 


iii§a§llgg§gii 


si§l§Slgggii=| 


a4^,. 


ddddddddddd~dd 


4^-4^^^olctelr4ol©l©ic< 


mig§ieii§ggg 


r-tot^e^tptoODaot-r^c^tot^f 


SS»lg 


Digitized  by  VjOOQIC 


722 


I 

00 


CO 


I 

a. 


•g 


8 


ft 

I 

.8 


^ 


n 

< 


! 


I 
i 


t 


BEPOBT  OF  THE  8ECSETABT  OF  WAB. 

i 


c$c5c>o'doc$o*e'dc>o'dc{ 


el  of  ^  e<  e<  e«  oi  e(  oi  ol  oi  ol  d  ol 


utnmmmnmn 


iliilSzHBi 


^' ^  pH*  ^  ,H  ^*  r4 -;  ^  r4  r-;  pH*  ^' p4 


-areaiC  jo  *ok 


t««0t«t^trit^ooaor«t«r«<or*t« 


>4 


:9  : 

•a  i 


iil 


•s 

00 
64 


I. 
S 


CO 


I 


I 


i 


I 


H 

n 

e5 


^  .J  d  e<  >4  oi  s<  e<  ei  .^  oi  e(  e(  ei 


dddddddddddddd 


oi  d  d  ol  e«  o<  e(  d  e4  of  e<  el  oC  oi 


igi^i§iSi^§g 


dddddddddddddd 


e<  04  ol  of  Of  ol  of  ef  d  el  e<  ol  ej  oi 


*BJ«0^  JO  "OX 


dddd^'dddddddd  oi 


i^^S^ggp^if 


ddddddddddd^d*^ 


^•^^^^^-,^'r4^'r4rHe«de< 


dddddddddddddo 


s§§liisiii§§g§ 

ef^'pj^p4^^*f4^^dddd 


»*«t*t*«r*oor*t^i*t*«t«t* 


I 


|||i||lllllsF 


Digitized  by  VjOOQIC 


REPOBT  OF  THE  8BCRETAST   OF   WAS. 


723 


I 


3 

7 


i4t 


^^^n^^^9i^9i^^nn 


SS;g&38SS$SSSSSS 


s;oo>o)Oio«ovcoa>okQoeio 

7777    1 1 17  1 1177 


99S*S&:38SSSeD@S« 


1 


4 


< 


1 


§ 


"2 

I 
I 


li 


m 

< 


I 


7 


SSSSiSt^^SglnSSSiS 


7iii     " 


SAma)Sr>aoSd>0)S8auQO 


SS!8SSSSSFf^Pie{3S2 


t 

< 


i 


I 


i 


I 


c»neoo«etoo>ic<ot*o^t«ao 


1 1 


^:as3^^ss)2cs;§sss;^s 


gg?SS838P5i:?2j:p 


aoaoaot^t^fvt^aSwaoSbaoabao 


7l  I  I    II    I    i    I 


S3aS<^8;S?3^?;K»8$SS8{ 


sssss^ss^^i^issss 


ooaD^QBaoa&QoXeiSduSaSot® 


"Cirn^irrniW 


^^^;i^^^ti^^?i^^^ 


S$SS3Si;&;S£?:@SSSS 


SAob»OftoiaD<Ro)CftAooS0S 


i 


i 


1^7  1777777  i77 


^Pit!iZt^^^^^^^^^9 


8$sssi?s^8r38ssss 


s^s^sssss^sssa 


*uvaXjo*OK 


'BXVOiCjO'Ofl 


r»«ot-r*^t*aDt»r»e*i*«*«*«* 


5g 


9b  ' 


S§5 


.  J  i 

:  :3  i 


5  2  *  •'^25     'O^ 


11 

a 


Digitized  by  VjOOQIC 


724 


s 


s 

I 


i 


H 


BQ 

< 


V 


i 

a 


a 
s 
& 


d 

S 


i 


I 


6 

i 


I 


i 


BEPORT  OF  THE  SECRETARY  OF  WAR. 


tH«-J»-4»-1»Hl-lfHpHl-if-Ji-JtHtHi«^ 


^ 


^"tmrniiriTi 


dkA^49i9>d>AAOO>A9>ACM 


mmmi 


!g3SgS«3SP::8SSS3 


iocQ«eoo>oo<-it-ift«o»^o»o 

Tim     " 


g{88^§i^^{o?S^S$S^^ 


SS5So>An9>rHO>AOS<KA 


"i7il   Tl 


I    I 


o>SSe»aot«aoaoS9>waDQoao 


*UBaiCio'ojs- 


t*M>e»t««ot*aoe*t*t*t»*»r*e* 


I 


a5§Sg^lS6<g£6i 


I 


I 


< 


•>3 

1 

I 


"9 


g 


I 
I 


>9 
< 


11 


e4  e<  f^  g4  ^  oi  €4  v$  r^ .-;  d  e< 


fHcin'oJcJdddeicioicI 


e{Gir-iH.-4r-ii-:clcloli-irH 


t*t-'><'«-aDooi*t»r*r»r»«* 


I 


I 


Digitized  by  VjOOQIC 


EEPOET  OP  TUB   8ECBKTABT   OP  WAB. 


725 


t 

9 


i 


i 


& 

I 


i 


I 


J 


a 

& 


%%U 


•H  J  I— iH  •-?  |4 


iJ^eoeoo 


iSS§§f 


§§sSig 


!P!!!! 


11^  rH  t-i  iH  iJ  fH  (-1 


fi  "^  I-!  t-J  1^  iH  r  1 


glSgggg 


^*  ^  ^*  ^- „•  ^- ^*  ^- ^  „•  „•  p4  ^  ,H 


g§iiisigisi?gs 


ii^^l^i^i^S 


p 


J9 


e4o( 


If  tsJs5  i^'S 


8!8 


55>ii 


3S> 


S 


it 


ao(ot>etmo» 


^S§$SoSS 


O  CO  OD  0>  ^*  <D 


8?J:^8S822 


O  '<r  CI  tn  ^  tc  CI 
td  0>  9>  o  «{ to'  r^ 


sglgs^g 


2!:$88;i2 


-<  Ift  lA  OO  A  00  « 


A  d  S?  9i  do  o  o( 


«  <«•  Ift  lA  lO  ^  f-* 

od  oi  O)  »>:  (d  od  t^ 


c*SsjS^S?:SSSSSSS8 


(ocorHAAnamtc^toooooo 


S?l8fe2«fe28Sg82?3 


p-)M)e(OiO(o^roC9^^M)coo 
a5d-4ef^5dr<iodo5c5fi<tfr**io 


8SSgSSSS8SSsS£S8 


«wo«'»t»floeoao»ooDp-oi»oeo 


3 


•gg  dag's  ell 


2oC 


Digitized  by  VjOOQIC 


726 


REPORT  OP  THE   SECRETARY  OF   WAR. 


Table  I. — MeUorological  observations  at  Thunder  Bay  Island,  in  Lake  Huron, 
Michigan,  made  under  the  direction  of  Lieut.  Col.  W.  F.  Raymolds,  U,  8. 
corps  of  engineers,  brevet  brigadier  general,  superintendent  of  the  survey  of 
the  northern  and  northwestern  lakes. 

ILatitude  of  Btation,  45°  02*  17"  N.    Longltade  W.  of  areenwleh,  83«>  09*  96".    ObMnrer,  J.  J.  Maldd.] 


Date. 


Prenaare 
reduced  to 
32«P«hr. 


5-3 
3S 


"I 
U 


Temp. 
Fahr. 


Reeolation  of  artdioi 
andTelodtj.iDBitM 
per  hoar. 


Dfcember,  1863 

Jaimary,  1864 

February.  1864 

March.  1864 

April,  1864 

May,1864 

Jnne,  1864 

July,  1864 

Angoiit,  1864 

September,  1864 

October,  1864 

November.  1864 

December.  1864 

January,  1865 

February.  1865 

Mareh,  1865 

April,  1865 

Mny,  1S65 

June,  1865 

July,18ti5 

August.  1865 

September.  1865 

October,  1865 

November,  I8fi5 

December,  1865 

Mean  of  uprlng 

Mean  of  gummer 

Meiuiof  autumn 

Mean  of  winter 


30-29. 
30  29. 


3029. 


3029. 

30 

3029. 


446  29. 
27o;29. 
19829. 
262  29. 
354  29. 
27529. 
42i;29. 
405  28. 
330  28. 
367129. 
299;29. 
298  29. 
25929. 
365^. 
458,29. 
31729. 
369:29. 
353(29. 
366,29. 
405!29. 
45929. 

451 '2a 

391*  29. 
426  29, 


33126.524.5 
17521.319.5 
O9522.5I2O.7 
159  23.  fi  21.  7 
196  34. 3|32. 2 
048  4a  3,40.  7 
073,.'>4.  ffl5l.  1 
934,6-2. 8  59. 5 
825  6.'S.  9  61.  7 
bl9'54, 2  51. 2 
073,42.  7  40.  4 
126134. 5  32. 3 
1.59  22.4  20.7 
29816.614.6 
376120.  a  18.  4 
205  2,'i.  6  23. 5 
219  33. 7  31. 3 


:^i; 


153  41.4  38.5 
028  5.%  2,50. 5 
037  57.  4  53. 7 
058,59.  4  55.  8 
99161.7  58.7 
167l4a8;4l.l 
246.3a735i9 


29.32229.163 


3029. 
3029. 


0.30 


398  28. 992 
373,29. 104 
33329.239 


3a  6  31. 3 


Means  of  all.. 


December,  1863 

January,  1864 

February.  1864 

March,  1864 

April,  1864 

Mny,  1864 

June,  1864 

July.  1864 

AugUHi,  1864 

September,  1864 

October,  1864 

November,  1864 

December.  1864 

January,  1865 

February.  1865 

Mfcrch.  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1865 

October.  1865 

November,  1 865... v. 

December,  1865 

Mean  of  spring 

Mean  of  summer.  ... 

Mean  of  autumn 

Mean  of  winter 


0.30 

P.M. 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


29.35629.124 


58.9 
45.9 
21.6 


29.405129. 
29.294  29. 
29.21229. 
29. 252;29. 

29. 357  29. 
29. 278  V9. 
29.  419  29. 
29.  .T99;28. 
29. 343;2a 
'29. 372|29. 
29.  :)03,29. 
29.29l|29. 
29.262  29. 
29.  370  29. 
29.  458  29. 
29. 299  29. 
29.381-29. 

29.358  29. 
29. 358  20. 
29. 4121-29. 
29. 454  ;29. 
29.443  2a 
•29.41229. 
29. 419,29. 


55.4 
4a  3 

19.7 


4a  0 


27.1 
-21.4 
22.1 
•24.3 
34.7 


4a  6  40. 9 
55.1 

844  65.9 

03-2  54.250.8 

077  4-2.  6  40.  4 

121 

16.^ 

300 

376 

185 


:M.  8,32.  5 
-22. 0-20. 
17.3  15.3 
20.8ia7 
26. 3  24. 1 
230!34.4  31.8 
152142.539.4 
012  5a  6  51.0 
039  58.2 
050^59. 9 
993  61.3 
187  4a  5  40. 7 
238  3a836.0 


29.32129.160 
29. 397  28. 988 
29.373i29.108 
29. 333129. 340 


MeansofaU 12  S9. 356 29. 124  4a 3 37. 6. 


34.3 
59.3 
45.9 
21.8 
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Meteorological  obMervoHons  at  Thunder  Bay  Islandf  Sfc. — Gontinaed. 


Dftto. 


ProMora 
redact  to 
320Fahr. 


.•3 
00  B 

II 


Temp., 
Fahr. 


00  g 

a? 


Vapor. 


il 

X 


wind. 


ReBolntlon  of  direction 
aod  velocity,  In  uUes 
per  hour. 


W. 


December,  1863. . 

Janaary,  1864 

Febmary,  1864... 

Mareb.  1864 

April,  1864 

May,  1864 

June,  1864 , 

Jaly,  1864 

AagOBt,  1864 

September,  1864.. 

October,  1864 

November,  1864... 
December,  1864.. 

Janaary.  1865 

February,  1865... 

March.  1865 

April,  1865 

May,  1865 

June,  1865 

Jnly.  1865   

AngnMt,  1865 

September.  1665.. 
October,  1865.... 
November,  1865.. 
December,  1863.. 
Mean  of  upring. .. 
Mean  of  Hnmmer. 
Mean  of  autamn . 
Mean  of  winter . . 

Meani  of  all. 


December,  1863... 

January,  1864 

Febmary,  1864 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

Angnst,  1864  

September.  1864  . . 

October,  1864 

November,  1864... 
December.  1864... 

January.  1865 

Febmary,  1865 

March,  1865 

April,  1865 

M«y,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1885.. 

October,  1865 

November,  1865... 
December,  1865  . . . 
Mean  of  spring. . . . 
Mean  of  summer. . 
Mean  of  autumn.  . 
Mean  of  winter  ... 


P.M. 

11.30129 
1L30 
11.3029. 
11..% 
11.30  39. 
11.3039. 
3089. 
11.30 


278 
416 
401 
11.30{29..'M7 
369 
304 


403)39.384 
298  39. 901 
814  29. 114 
2f»529.149 
35829.195 


55.351.6 


29.4 


29.3 


IL30 
11.3029. 
11.30 
11.30 
11.3(1 
11.30 
11.3029. 
11.30 
11.30 
11.30|29. 
II 

11.3029. 
11.3029. 
11.30 
1.3029. 


89.261 
29.369 


27.225.2 
21.4  19.7 
22. 32a  4 
24.522.6 
34.9  32.9 

29. 052  43. 8|4 1.0 

29.063 

2a  919 

28.849 

29.027 

29.076 

29.120 

29.163 

29.298 

29.375 

29.183 

29.831 

29.152 


119.750 


097. 
100. 


.732 
708 


35829.01: 


03358. 


29. 

29.06U 
44228.992 
41229.187 
424  29.243 


n 

11. 30|29. 39B 

II. 

11. 


.3089. 


.3029. 
.30  29. 


32229.160 
28.967 
29.107 


29.239  22.0 


1L30 


29.357 


29.123  40.5.37.8 


29.301 
29.217 
29.256 
29.360 
29.280 
1.414 
29.402 
29.346128. 
29.374 
29.301 
29.29329. 
29.26029. 
29.365129. 
29.461 
29.301 
29.386 
29.359 
29.  .356 


29.41029. 


29.453 
29.441 
29.411 


63.5 

66. 

54.4 

42.9 

34.9 

22  3 

17.5 

31.3 

26.6 

34.8 

42.8 

54.1 

—  8 

59.4 

61.4 


2 
61.6 
50.9 
40.6 
32.7 
20.4 
15.5 
19.1 
24.4 
32.2 
39.5 
51.3 
54.7 
56.2 
5a2 


43.640.8 
38.9.36.1 


106.726 
163.798 
226!.  772 
353.741 
482.612 
4y8.757 
342.788 
228.805 
171.779 
098.719 
0711.  656 
083.668 
115.703 
153.737 

.2<i6.73« 
346.814 
378 .  75;j 

.  404*.  764 
450.811 
225.757 
180.739 


36  W. 

66  W. 
61  W. 
12  W. 
46E 
6W. 
45  W. 
45  W. 
33  W. 

67  E. 
49  W. 
76  W. 
63  W. 
43  W. 
29  W. 
28  W. 

37  W. 
3B.. 
19  E. 
25  W. 
19  W. 
39W 

18  B. 
57  W. 


1.5 
4.2 
4.1 
2.5 
1.9 
4.0 
9.3 

as 

3.1 

ao 

2.9 

4.2 

5u 

3.5 

1.2 

3. 

au 

3.0 

a  4 

2.8 
1.3 

a  6 

5.2 
2L6 


51.8 
58.0 
77.5 
40.6 
123.1 
4a  3 

ia6 

78.2 
35w8 
59.3 


3a9 


41.3 


30.7 


79.8 
28.4 
86.3 
20.6 
93.2 


78.9 
36.1 


155.9 


ia4 


28.4 

iia6 

105.3 
16.9 

"ii'i 

4a  9 
laa. 

55.4 
82l7 
68.1 
121.3 
162.4 
75.0 
16.2 
45.2 
15.4 


14.8 
46.3 


50.6 


36.8 
12.3 
18.1 


632. 


39.41529.29627.9 


'.1.161'.  745 
9i. 410.  773 
2 .  266 .  780 
2a2.095.7a') 


555. 
04a 


.233.751 


25.3 


29.205121.5  19,7 

29. "  "^'^  ' 

29. 


22.5j20.5 


24.7 


195  35.1 

053 

063 


22.6 
.3a  1 


N.7W 
N.33W. 
N.  61 W. 
N.63W. 


441.3 
249.7 
165.2 
261.4 


47.0 
16a  0 
295.6 
505.9 


6.3 


N.43W, 


1117.6 


1016.5 


44.041.2 

55.6  51.7 
64.0)60.4 
66. 5,61. 7 

54.7  51.0 

4a  2;4a  8 

12135.  li32. 8 


29. 


22. 5i2a  7 
17.815.7 
378|2l.6ll9.3 
186:26. 8124.  6l 
232135. 2  32. 5|, 
158l4a  139.8. 
006154. 5I5I.  6 
028159.  SlSiS.  1 
053,60. 4 .56. 3 
989»61. 6;58. 4 
.185  4a  9  41.0 


119.745a  06 
096. 729a  03 
100. 708  a  06 
106.7210.02 
165.800 
227,.769X).1I 
351'.  74610. 10 
464 .  802|a  a) 
495. 744  ;a  12 
34l>.7800. 11 
230.802 
172.781 
099.725 
071.655 
08.3.665 
115'.  700 


a  20 
0.07 
a  06 

a  12 
a  03 


8.  14E 
N.64W. 
N.60W. 
North. 
N.  37E 
N.  6  W 
N.26W. 
N.45  W. 
N.28  W. 
N.  63E 
N.  42  W, 


a  3  8.  77  W, 


154. 734  a  34 
206. 729  a  09 


39.32429.16134.832.3 


29.397 
29.374 
29.336 


29. 
29.94639.1136.2 


2a9e7i6ao56. 1 

29. 107  j46. 314a  4 
29.24222.320.2 


Means  of  aU 11  29. 358  29. 124  40. 83a  0 


350l.8l0ja3l 


a  12 

ao4 


382.746 
400.756 
452.810 
226;.  755 
180. 734  a  04 


162. 742  a  49 
4101.  767  a  72 
267 .  777'a  24 
095 .  704|a  39 


:r- 


833!.  747  1.84 


a  6 

7.7 

4.1 

7. 

6.2 

5.0 

5.4 

6.1 

a2 

4 

7.7 
6.5 


N.67W. 
N.42W. 
N.  5  B  . . 
N.29W. 
N.  47  W. 
N.  14  B  . 
8.  44B 
N.  27  W. 
N.IB.. 
S.  9  W. 
N.  12  B . 
8.54W. 


N.  2  W. 
N.25W. 
N.41  W. 
N.50W. 


6.1  N.32W. 


59.9 
5a2 
77.5 
46. 

126.3 
59.5 

la 

93.1 
41.4 
50.8 

"me 

79.9 

2a8 

82.1 
19.1 
97. 


39.3 


ai 

35.3 


123.8 
102.5 


8a8 


lao 

29.1 
ia'7 
49.9 


2.0 


75.1 
42. 


149.2 


4.1 


2a2 
a  9 


30.6 
39.2 


a  5 

32.5 


44a  4 
279.5 
152.5 
2Sa 


1.9  113a  5 


!S3,5 
127.6 
165.5 

71.0 


46.0 
2a8 


39.0 
"*4.*9 
54*9 


21.3 
127.3 
127.6 
450.9 


727.0 
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Meteorological  observations  at  Thunder  Bay  Island,  ^. — Continued. 


Date. 


Preiimre 
reduced  to 


I, 

5-a 


r 


Teinp^ 
Fahr. 


'At 

^m.      0 


Vapor. 


1^ 

|l 

Sis 

< 


I 


2h 


"Wind. 


I*- 
-I 


I 


I- 


Resolntioa  of  fisrvtsi 
aiMl  relocicy,  ie  &^ 
per  bour. 


N. 


S.     B.     ▼. 


December,  1863..  . 

January,  1864 

February,  i864..i. 

March,  18<;4 

April,  1864 

May,  1864 , 

June,  1864 

July,  1864 

August,  1864 

September,  1864  .  , 

October,  1864 

Kovember,  1864.. 
December,  1864.. . 

January,  1865 

February,  1865.... 

March,  1865 , 

April,  1865 

May,  1865 , 

June,  1865 

July.  1865 , 

August.  1865 

September,  1865.. 

October.  1865 

November,  1865... 
December,  1865  . . . 
Mean  of  spring.... 
Moan  of  summer. 
Mean  of  autumn.  . 
Mean  of  winter..  . 

Means  of  all.. 


December,  1863.. . 

January,  1864 

February,  1864-... 

Marrh,  1864 

April,  1864 

May,  1864 

June,  1854 

July,  1864 

August,  1864 

September.  1864... 

October,  1864 

November,  1864... 
December.  1864..  . 
January,  1865 .  ... 
February.  1865.... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

AuguHt,  1865 

September.  1865... 

October,  1865 

November,  1865..  . 
December,  1865..  . 
Moan  of  spring. . . . 
Mean  of  nummer.  . 
Meau  of  autumn.  . 
Moan  of  winter  ... 


Means  of  all. 


P.M. 

10. 3()  „. 
10.30  29. 
10.30  29. 
10.30  29. 
I0.30;i9. 
10.3029 
10.3 
10. 30  29. 
10.30  29. 
ia3029. 
ia3029 
la  30  29. 
10.  30  29. 
10.30  29. 
10. 30  29. 
10.30  29. 


259129. 

36129. 

279hJ9. 

412  29. 

4031-28. 915 

345  28.85366.861.7 


27.325.2. 
21.619.8. 
22.520.6. 
24.922,8. 
35.333.3. 
44.4  41.3. 


119 
098 
100 
106 
165 
226 
56. 052.0!.  354 
488 


64.360.7 


374 
305 

291 
26029. 


10. 30 
ia30 

ia3o 

10.30 
10.30 
10.30 

ia3o 


10.3029. 


10.30 

ia3o 

10.30 
10.30 


29.162 
28.983 
29. 106 
29.242 


10.30 


29.358 


29.123 


29.358 


54.951.2. 

43.5  41.1 

35.232.9 

22.720.9 

18.116.0. 

21.519.6 

27. 1  24. 8 

35.532.8 

43. 5  40. 0 

.54.9  51.9 

59.8  55.3. 

60.8  56.5. 

62.058.6 

183  44.141.1 

244  39.336.3^. 

.1- 


.737 
.733 
.703 
.718 
.797 
.758 
.742 
800 

rji 

778 
.801 
.780 
.726 
.653 
.669 
.701 
.732 
.720 

800 


386.739 


35.132.5. 
60.4  56.3 
46.543.5, 
22.4  20.3 


41.138.1 


29.298 
29,207 
29. 121 
29.154 
29.195 
29.051 
^.'9.051 
2a918 
28.847 
i9. 030 
29.074 
29.128 
29.16023. 


29.292 
29.378 
29. 189 
29.231 
29. 148 
29.004 
29.021 
29.  IJ46 
28.981 
29.  182 
29.248 


.747 
804 
755 

.736 


S.  14  E  . 
N.  64  W. 
N.60W. 
N.7E.. 
N'.38B. 
N.  4  W 
N.a7W. 
North  .. 
N.32W. 
N.  57  B 
N.40W, 
S.  66  W. 
N.69W. 
N.41  W. 
N.:OE 
N.33  W. 
N.37W. 
N.  18  B 
S.  54B. 
N.  24  W. 
N.6E.. 
S.  13W. 
N.  14E. 
8.47W 


0  . 


1.5! 45l81L»  . 

55l6 
56.6^ 
91.8 
49.0. 
198.4 
4&7 

ia9' 

51. 5j fTT.e 

51.1 

'42.3 

56.4 
77.3 


4.0 
3.0 
3.1 
4.1 
1.7 
0.6 
3.8 
3.1 
2.2 

as 

4.9 

as 

1.2 

ai 

1.0 
2.4 

ai 

2.4 
1.6 
1.1 
4.5 
2.5 


738 
.760 
.776 
.703 


N.  1  W 
N.22W. 

N.  40  W. 
N.59W. 


28.2 

80.  3[ 

23.9  . 

71.3. 
I  5.4 

67.  I!... 

50.71... 

132.9 

135.61-.. 
[47.  I 


a: 

!  M 


...18.3.. 
I ' 


7.4.-..^ 

5.3;...-.^ 

4c1 


2.5  442.6 

1.6  276.7 
0.8  115.9 
2.5  230.3 


.744 


725.4 
719.9 
720.7 


.119 

098 
.099 


0.11 
0.02 


12a0.l07 
63a5.  166. 


29.161 
28.9fl 
29.107 
29. 243 


6,41.4 
4  52.3 

6  60.8 
2,62.0 
1I5I.3 

7  41.3 
53a2 
021.2 
416.3 
219.9 
324.9 
933.1 
940.3 
558.3 

8  55.3 
256.8 
358.7 
341. 
336. 

I 


.225. 

360 
.490 
.493 

344 
.233 

167 
.101 
.073 
.086 
.115 
.l.^ 
.208 
.348 
.386 
.406 
.455 

228 
1.180 


7210.02 
794  0.16 
7490.09 


0.24 
0.21 
0.01 
0.09 
0.13 
0.15 
0.19 
0.05 
0.06 
0.13 


TJ7 

793 

725 

T74 

8C0 

766 

732 

654 

671 

694 

729  0. 14 

7l6'n.  07 

790{0. 14 

739  0. 14 

74)0.04 

798U04 

747  0. 10 

731.... 


4  32. 71.163 
8  56. 61. 414 
74a  7. 268 
620.6.096 


6.3 


N.28  W 


8.29E. 
N.  65  W. 
N.62  W. 
N.7B.. 
N.34E 
N.3  W. 
N.  12  B  . 
N.7  W 
N.21W. 
N.  57B. 
N.41W. 
S.  70  W. 
N.72W. 
N.  51  W. 
N.  27E 
N.35W. 
N.29W. 
N.  23  E . 
N.  34  E . 
N.24  W. 
N.  7  E  . . 
South  .. 
N.  17  E. 
S.72W. 


1.7 


734  0. 61 
754  0. 78 
7690.51 
704  0. 43 


.123 4 1. 3 3a  4. 235 


N.  I  E.  . 
N.  IIW. 
N.37W. 
N.e2W. 


1.4 
4.2 
4.1 
2.9 
2.4 

a7 

J.  6 


55l 
55. 

88. 

6a 
ii.-i 

46. 
17 

a&  103. 

47. 


2.9 
25 

a9 

4.4 

29 
1.3 
a  2 
0.9 
2.6 
a  7 

2.4 
1.6 
1. 1 
4.3 
2.1 


1065.5 


3a2S1.8 


58. 

'42.' 

57. 
33. 

8a 

24. 

ra. 

9. 

67. 
49. 

iia 


7 
7 

8 
8 
1 
1 
3 
3 
6 
I 
.139.3 

I.... 
?•- 

4 


7 
2 
1 
2 
.3a9 

2;. 

.17.4 


441. 


14a 

206. 


5... 

a... 
3'... 
4  ... 


7402.33 


6.4 


N.25W.    1.71083.4 


loi: 


2H< 


11. 1.. 
4Li;.. 

laa.. 


72.*4! 


11 

4L! 


Hi: 

Tit 


liJ 


6.2.. 

...! 

as. 
4ai  . 

...1 
..I.. 


&i 


561.. 
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Meteorological  observations  at  Thunder  Bay  Island,  Sfc, — Continued. 


Date. 


ProMure 
rcdact-d  to 
32°Pahr. 


s 

I- 

oo-g 

r 


§8 


Temp., 
Fabr. 


Vapor. 


111 


H 

11 
I 

21 


III 

t 

41 


Wind. 


•si 

tl 
1^ 


Retolntloik  of  direetlon 
and  Tek>dt J,  In  milM 
pvrhonr. 


N.      8.     B.      W, 


>ocemb«r,  1883 . . 

aouary,  1864 

I'ebraary.  1864... 

iarch,  1864 

kprU,  1864 

iay.  1864 

une,  1864 

uly,  1864. ;. 

iugtitt,  1864 

lepteinber,  1864.. 

>ctober,  1864 

fovember,  1864.. 
>ecember.  1864  . . 

anuary,  1865 

Vbraary,  1865... 

larcb.  J865 

ipril.  1865 

lay.  1865 

nne,  1865 

aly,l865 

.ugiut,  1865 

eptember.  1865.. 

»ctobt;r,  1865 

November,  1865.. 
>eoember,1865... 
lean  of  spring... 
fean  of  summer . 
lean  of  antumn  . 
lean  of  winter  . . 

Ifeanaof  all.. 


•eeember,  1863 

unary,  1864 

ebruary.  Id64. 

larch,  1864 

.prU,  1864 

tay,1864 

une,  1864 

aly,I864 

ngust,  1864 A. 

eptember,  1864 

ctober,1864 

ovember,  1864 

•eeember.  1864 

annary,  1865 

ebruary,  1865 

Larch.  1865 .>.. 

pril,  1865 

lay,1865 

une.  1865 

uly.1865 

.uguat.  1865 

eptember,  1865 

•etober,  1865 

[ovember,  1865 

December,  1865 

lean  of  spring 

[ean  of  summer 

[eanof  autumn 

[ean  of  winter 


Means  of  all. 


P.M. 
9.30 
9.30 
9.3U 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30, 
9. 30199. 


29.30827.525.3 


29.40528. 


19.9. 
20.9 
23.0. 
33.7 
41.7 
52.6 


.119 
.098 
.101 
.106 


.227 
.358 


9.30 


29. 


9.3029. 
9.3029. 


9.30 


29. 


9.3029.46129. 
9.3029.304 
9.3029.388 
353 


9.30 
9.30 


49. 

29. 350to8. 993  55w  9|52. 6 .  357 


9.30 


29.- 


9.3029.401 
450 
436 
410 
429 


9.3029.' 
9.3029.4 


9.30 


29.4 


9.3029. 
9.3029. 
9.30 
9.3029.340129. 


>.  159 .35. 732. 9 .  163 

28. 97.^61.3,56. 9.  417 

29. 375129. 106  46. 8|43.  8 .  269 

24322.720.6.096 


9.3029.356 


29.213|21.7 
29.119*22.9 
29. 156  25. 1 
29. 190;3&  9 
29. 045  44. 9 

29.05257.0 

918  64. 860. 9|.  486 
28.84267.762.2.498 
29.027  55.0^1.5.345 
29. 072  44. 1 41. 6 .  236 
29  129:35.6.33.2.167 
29. 159:23. 221.  4'  102 
29.29218.516.3.073 
1.37522.3,20.0.086 
29.18727.525.2.117 
29.230.36.2133.4.157 
29. 144  44. 4  40.  6 .  208 


29. 007,60.  8  56. 2 .  394 
29.04061.757. 1|.  410 
28.97762.659.0.450 
29.18244.4  41.3.228 
29. 348|39. 4  36. 4 .  180 


731 
734 
698 
720 
783 
748 
724 
783 
715 
770 
799 
766 
732 
653 
668 
700 
721 
702 
787 
731 
733 
796 
741 
728 


7.6  S.  3IE. 
7.2  N.64W. 
6.9|N.57W. 
6.9  N.  9E. 

6.8  N.32B. 

6.9  N.  4W. 
a4  N.  6E. 
5w2  N.   8W. 

5.5  N.22W. 

5. 2  N.  57  B  . 
7. 9  N.  44  W. 
7. 9, 8.  67  W 

8. 6  N.  73  W. 

7.6  N.57W. 
ao  N.24B. 
7. 8  N.  31  W. 
6. 0!  N.  45  W. 

4.7  N.28E. 
6. 0  8.  31  B  . 
&7  N.13W. 
2. 6  N.  19  E  . 
5w0  8.    3E. 

7. 3  N.  17  B  . 
6.618.  57  W. 


1.5 

4.2 

3.5 

2.9 

2.6 

3.8 

1.1 

0.5 

3.4 

2.7 

1.7 

3.6 

4.3 

2l3 

1.5 

3.6 

1, 

2.4 

2.7 

2.2 

1.8 

1.2 

3.9 

2.4 


57. 
55. 

8a 

67. 
111. 

32. 

16. 
100. 

43. 

39.3 


4ai 


94.9 


13.8 
41.2 


lias 

85.7 


3.7 


as 


2.6 
40.3 


42.8 


1... 

9... 
0..., 


17.0 


117.1 


37.7 
36.0 


L32229. 
1.393 


'1^ 


729 
745 
767 
703 


a  5' North  .. 
4.9;  N.  8W. 
a6  N.45W, 

7. 6  N.  62  W. 


2.4 

1.4 
0.7 
2.2 


4501^1 
263.3 
83.8 
189.2 


29. 121,41.  6;38. 5*.  236 


29.41829. 

29.314 

29.220 

1.263 

1.359 

L267 
29.411 
29.400 
29.337 
29.37029. 
29.304 
29.29529. 
262 
363 
466 

3aj 

387 
350 
347 
398 
449 
435 
409 
431 


cto  €taa'tyr  k'cm  ^i 


29. 


_.  298^27. 
29. 216^21. 
29.117  23. 
29.15625. 
29. 192;3a 
29.04045. 
29. 054  57. 
28.91365. 
28.8356a 
I.02555L 
29.06744. 
12835. 

29.  i6o;2a 

29.289'ia 
29.38022. 
29.18727. 
29.22936. 
29. 13S)  44. 
28.9ri8  5a 
•.».  004  61. 
29.03562. 
2a  971.63. 
•29. 17^44. 
29.249,39. 


5!2S.4'.120 
820.0.098 
321.3'  103 
2;-23. 1 .  108 
3-33.9.167 
241. 9'.  227 
5:52. 9'  357 
3  61.1.487 
2  62. 6'.  502 

2  51. 6 .  345 

3  41.  a.  237 
7|3a  3 .  167 
4I2I.  5 .  102 
8'ia6.074 
520. 1;.  086 
755.3.116 
6,3a  6!.  158 


736 


732a03 


a4  N.25W. 


702 
722 
7800. 
739  0. 
710  0. 
.7720. 


9  41.0.211 
3  52.  a.  359 
2  5a  4 .  394 
357.  4'.  414 
Olf  9.  4'.  464 
6  41.  5'  233 
5.m5.181 


29.32) 
29.390 
29.376 
29.340 


29. 157  3a  033. 1.164 
2a  971:61.857.2.419, 
29. 103'47.  0  44. 0.271 
29.24322.920.8.097 


0.04 
18 
18 
20 
15 
0.02 
1.04 
0.10 
0.15 
0.27 
0.05 
0.16 
0.08 
0.09 
0.12 
37 
O.0H 

ao8 

0.04 

6.'64 


29. 357  29. 119,41. 9  38. 8 .  238 


725 
.737 
.764 

703 


0.69 
a90 
0.37 
0.64 


8.  43B. 

N.65W. 
N.56W. 
N.llE. 
N.32E. 
North  .. 
N.52B. 
N.23  W. 
N.25W. 
N.49B. 
N.42W. 
8.  64W. 
N.72W. 
N.59W 
N.20E. 
N.30W. 
N.  48  W. 
N.27B. 
8.  14  W. 
N.  13  W. 
N.18B. 
8.  9E. 
N.  15  E  . 
8.66W. 


1.4 


S.4 
4.4 

a4 

a6 

2.4 

a9 

a7 

a6 

a 

2.8 

1.7 

a  7 

4.2 

2.4 

1.7 

a7 

1.3 
2.2 

a  2 

2.2 
1.9 
1.5 

a8 

2.2 


98a4 


sa 
5a 

79. 

61. 
190. 
14. 
17. 

8a 

55. 

38. 

*4L 
37. 
4a 

100. 
2a 
59. 


54.051.5 


114.7 


North  .. 
N.  9W. 
N.45W. 

N.  61  W. 


44a 
3|  239.1 
90.6 
185.5 


I 


.732 


2.60 


a5  N.25W. 


1.4 


96a3 


a8 


34.6 
4.1 


37.5 
100.3 
128.3 

59.6 

'57.7 
2a4 


ia8 
ai 
35.4 


ia9 


5a3 


32.3 

87.8 
349.9 


469.9 


ia6 

3a2 

a3 
ia2 


124.9 
83.5 


6a9 


7.1 
41.4 


4a  0 


ia4 


34.5 
100.0 

12a  0 

62.1 


a4 


30.3 


57.7 
39.3 


4a  7 
24.4 


ia3 
7.9 

31.4 


1.4 

ia9 


sao 


as 

29.3 

87.3 

324.6 


44a  7 
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Meteorological  ohtervattoiu  at  Thunder  Bay  Island,  Sfc, — Oootiiiiied 


Presrare 
reduced  to 
asopahr. 


Temp., 
Fahr. 


Vapor. 


9 


^|l 


II 

.Hill 

I  5=^ 


II 

I 


Wind. 


1 


o 


axMlTelodty.kaa 
p«r  boor. 


K.       8.     £.    7 


December,  1863... 

Janaary,  J864 

FebniarT.  1864 

March,  1864 

April,  1864 

May,  18»i4 

Jane,  1864 

Jaly,  1864 

Aognst.  1864 

September,  1864... 

October.  1864 

November,  1864  . . . 
December,  1864  . . , 
January,  1865.... 
February,  1865.... 

March. 1865 

April,  1865 

May,  1865 

June,  1865 

July.  1865 

Aufutt.  1865 

September,  1865... 

October,  1865 

Moyember,  1865 . . . 
December,  1865  . . . 
Mean  of  tpring...r 
Mean  of  rammer . 
Mean  of  autumn  . , 
Mean  of  winter  ... 

Meanaof  all.. 


December,  1863 . . 

January,  1864 

Febnwry.  1864... 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

August,  1864 

September,  1864.. 

October,  1864 

November,  1864.. 
December.  1864  .. 

January,  1865 

Pebruary.  1865... 

March,  1865 

April,  1965 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1865  . 

October,  1865 

November,  1865 . . 
December,  1865.. 
Mean  of  spring... 
Mean  of  rammer . 
Mean  of  autumn . 
Mean  of  winter  . . 


Meaniof  all. 


P.M. 

&30 


29.42229.300127.6125.5 


8. 30lS9. 315  29. 216i21. 8  aa  0 


a30 


.116 


23.  5-21. 5 


25. 5  iia  3 


1.036 
1.051 
L9Q5 


122 
.099 

103 

1(18 
.168 

226 


29.21929. 
a  30[29. 264129. 
8. 30*29. 360  29. 192|36.  7|34. 3 
a  30^  26229. 
a  30139. 410129. 

a  20^29. 39512a , , 

a oe[29. 335 28. 82961?.  8 62. 9|.  506 
a  Soks.  .369  29. 
a  30  29. 305  29. 

29.293|29. 


58.353.3.359 
6.%.  8l61. 4,.  490 


027 

067 

125 

a  30129.26129. 157 

287 
382 


a30 


a3U 


55.5 
44.8 


29.362  29. 
a  30'29. 467,29. 
a  30^.  .30329. 
a30|29.388  29. 
a  30j29.  349,29. 
a3029.344>2a 
a  30S9. 396'2a 
a  30^.  448J29. 
a  30  29. 43:r28. 
a  30[29. 407:29. 
a  30(29. 432  29. 


a  30;29. 321129. 1561.36. 3  33. 4 
57.5 
44.2 
2a9 


a30!29.3d8'2a966 
a30^.3rj29. 102 
a30'29.34l29.243 


a30'29.356;29. 117 


51. 6'.  342 
42.0L237 
3&  9 3a  5. 168 
23.  7|21.  dl.  104 
la  81. 075 
22.  2'2a  1.085 
2.151.117 
33. 8'.  158 
41.4!.2I3 
5a  0.360 
56.7.397 
57. 9 .  420 
59.  7 .  468 
41.8. 


186127. 9 
23036.8 
136145.6 
9H3|56.6 
999161. 8 
028i62.9 
965'6a5 
175  45.0 


251 139. 6  3a  5. 181 


-L 


4 

47.4 
22.9 


42.  239.01. 


29. 42329. 
29.321129. 
29.21929. 
1.26329. 
29.35729. 
29.25729. 
29.  410  29. 
29. 39328. 
29.3342a 
29.364  29. 
29.30529. 
29.29329. 
29.261|29. 
29.36029. 
29.46829. 
29.30129. 
•29.386  29. 
29.336  29. 
29. 338  2a 
29. 393  2P. 
29.447  29. 
29. 433!2a 
29. 407  29. 
29. 434129. 


304  27.62Sl4 


22221.9 
114  2a  8 


15525.623.4 
37. 1 34. 5 
42.4 
iM.O 
61.7 
6a2 
51.8 
42.1 


189 
030 
044  59.2 
900  6a4 


23.8 
19. 'J 


20.1 
21.8 


1.5 
55.7 
44.7 
36.033.6 


21.9 
17.0 


22.7120.2 
28. 3'25.  8 


22937.3 
122^4a  2 

978  57. 0 
994  62.3 


73r 

734 
696 
717 
772 
725 
695 
764 
703 
756 
792 
758 
732 
655 
653 
694 
709 
686 
775 
713 
721 
788 
735 
723 


7.  r  8.  45  E 
7.  a  N.71W. 
a6  N.54W 
aa  N.  7E 
7.3!n.  a9E 
7.2i  N.  IW 
4.  6)  N.  42  E 
a  3*  N.  82  E 
a0lN.22W 
5. 3i  N.  35  E 


717 
728 
759 
701 


726 


TWO.  09 
.7290.03 


694 
.711 
.762 


0.04 
0.04 
0.S1 


.752 


.7100.22 
686a09 


0.04 


.688i0.09 
748  0. 03 
.7860.06 
0.03 


.,  .755 
1041.727 
076!.  659 
086.655 


022 


6a5 


96063.9 

173 

253 


45.3 
39.83a6 


29.31729.151 
29.386'2a96l 
29.37229.100 
29.34229.344 


29.354 


39.114 


|3a9 
41.8 
53.2 
57.0 
58.3 
59.9 
42. 


3a8 

6ao 

47.6 

2a 


33.6 
7.9 

44.3 
.1 


221 


43.639.2 


0.19 
0.06 
0.11 


.  690  0. 09 

695I0. 10 

.  676  0. 08 


764 
703 

.710 
784 

.731 


0.27 
0.02 
0. 

a  10 


.718a05  aT8.78W. 


717 
.754 


7070.74 


0.«) 
0.27 
a  52 


N.  43  W. 

8.  65W. 

N.70W. 
7.9'N.60W. 
aoi  N.  18  E. 
7.8,  N.30W. 
a  il  N.  19  E. 
5.71  N.  19  B. 
a  8  N.  47  E. 
a  6'  N.  17  W 
a4  N.  15E 
a3lS.  8  E 
7.  i!n.16  E 

a8;8.e7W 


2.0 
7.2 
3.5 
2.9 
2.4 
4.0 
0.8 

a6 

3.1 
2.7 
1.5 
3.6 
4.2 
2.6 
1.8 

3.e 
a9 
2.0 
a6 
1.9 
1.7 
1.9 
3.7 
2.4 


4a5|e.f.._l 

39. a...  ....  n 

59.2........  'J 

89L8....'/a«,_ 

62. 7. ...^i...;, 

124-6 Ll 

17.0J....,liP_. 

2  «[....  (d?._ 
89.61... ..I....  7:\ 
65.8...  4i J 
34.1  ....)...-  !■ 

'44-11....  *■  1 

44.2. 


49.91. 


.1.. 


ioa.5... 

24.3^..., 

5&  1  ... 

7.4... 

56.  el.... 

5L 


..     8 

12(15... 
7.f... 


IIL 


a  T  N.  15  E 
a  6'  North  . 
a  7j  N.  50  W. 
7.7*  N.38W 


2.6    472 


1.2 

as 

2.1 


a  7!  N.  35  W. 


7.6  S.44B. 
7.5  N.61W. 
a 6  N.57W. 
ai  N.  10  E. 
7.«N.22  E. 

7. 5  N.  1  W 
ao  N.27  E. 
aft  8.88  E. 
a  7  N.  29  W. 
a4lN.  44E. 
7.8|N.51W. 
a  1  8.  68  W. 
a  8'  N.74W 
ail  N.58W. 
ai!  N.  7  E. 

7.6  N.28W. 
ao'N.57W. 
a  IN.  25  E. 
7.  6;  8.  24  E. 
a  6"  N.12W. 
a8|N.  11  E- 
a 3  8.  HE. 
7.ff  N.  1  W 


a  7  North  . . 
ao^  N.  2B. 
a8'N.67W. 
7.8IN.58W- 


340.7192.13  aaN.aew 


1.4 


1.6 

as 
ai 
ao 
2.2 
4.0 
a9 
a9 

2.6 
2.2 
1.3 

a2 

3.9 
2.9 
1.9 
4.1 
l.Ol 
1.81 
0.6 
1.6 
1.7 
1.8 
2.8 
2.0 


14.2.. 

a?,. 


225.3... 
85.4!... 
19a  1 


9T28 


sai 

49.2 

9ai 

61.2 
12a  9 

2a9 


Si 
Ii5...^ 
J4.&... 


n.9 

48.0 
9S.5 


34.3 
47.  S 

sag/ 

112  1 

lai 

51.7 


2. 

1.0 

as 
2.1 


1.3 


35.S 


1&8 


4a  1 

51.1 

5at 

sasf 

IL9 


1.3. . 


il 


11  a.. 

L0«7.(r.. 


47.fli-. 


I  i 


i  2' 


45Sil 
17a  2.... 
62.61 
204.3) 


90ai 


....  IfJ 
..'  Xi 
6.3.. 
...   *' 

-J  *' 

7.i 

...i  m 

18...... 

lao.....^ 

Si! 


t6.. 


.1  m* 


..I  4ft; 
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Meteorological  observations  at  Thunder  Bay  Island,  Sfc. — Gontinaed. 


Date. 


Pressare 
redaeed  to 
330  Fahr. 


3 


••2 

33 


^.i 


U 


Temp., 
Fahr. 


Vapor. 


m 


11 
5" 

So 

SP 


Wind. 


11 

o 


ReBolQtlon  of  direction 
and  velocity,  in  miles 
per  hoar. 


S. 


W. 


December,  1863. .. 

Jannary,  18<>4 

February.  1864 

March,  1864 

April.  1864 

May,  1864 

June,  1864 

July,  1864 

AnguRt,  1864 1?. 

September,  1864  .. 

October,  1864 , 

November,  1>'64... 
December,  1864.  .. 

January,  1865 

February.  1865 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

Auguitt.  1865 

September.  1865.. 

October,  1865    

November,  1865... 
December,  1865.  .. 
Mean  of  spring .  . . 
Mean  of  summer . . 
Mean  of  autumn.. 
Mean  of  winter |7. 


M. 

30|S9.428 

29.321 

2d.S17 

29.259 
3099.357 
3029.25429. 
3029.40929. 

29.39228. 

29.333 


7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7.30129.384 


29. 311 127.525. 4 
29. 


30 
30 
30 

3029.305 
29.292 
3029.260 
30!29.358 
3029.4(57 


113 
29.15025. 
187 
025 
041 
899 
820 


30 


30 


29.06645. 

29.12236. 

29.15623. 

29.2 

29.3 


3&} 
29.29629.178 


7. 
7.3029.390 


128 
3D|29. 340|28. 976 
989 
016 
951 
170 
241 


29.446 

29.430 

3029.406 

3029.424 


29.! 


21.9 
23.9 

9 
37.  b 
46.9 
60.3 
67.2 
70.2 
56.2 
.0 
36.f 

5 
19.3 
22.9 
28.6 
37.7 
46.8 
57.6 
63.0 
64.0 
64.4 
4&9 
40.0 


20.1 

21.8 

23.6 

35.0. 

42.9 

54.5. 

62.0. 

63.6 

52L0 

42.2 

33.7 

21.9 

17.2 

20.5 

26.1 

34.3 

42.2 

53.6 

57.4 

5a7 

6a3 

42.4 

36.7 


733 

712 
.691 
.715 

758 
.704 
.667 
.7:0 
.679 
.735 

780 
.757 

725 

655 
.657 

682 

689 
.665 
.753 
.685 
.712 
.778 

726 
.718 


7.9 
7.7 
&8 
6.3 
7.0 
7.5 
4.9 
6.9 
7.0 
5.7 
7.9 
8.2 
8.8 
7.9 
8.2 
7.9 
6.0 
6.5 
7.3 
6.8 
4.1 
5.7 
7.5 
6.9 


S.63E. 

N.eow. 

N.  57  W. 
N.  15  E. 
N.  30B. 
North  .. 
N.  31  E . 
N.80E 
N.  19  W. 
N.39E. 
N.67  W. 
8.70W. 
N.77W. 
N  56W. 
N.4E.. 
N.  28  W. 
N.50W. 
N.  24  E. 
S.28B. 
N.  13  W. 
N.  12  £  . 
S.8B... 
North  .  . 
8.e9W, 


52. 
47. 
74. 
48. 
107. 
25. 
6. 
72. 
57. 

a 


2a34ao 


20.  s 

2&2 

a4 

15»4 
35.0 


9ao 
n.4 


46.1 


24.9 


25. 
63. 
46. 
117. 

la 


3.6 
3.1 
1.6 
4.3 
i.o 
1. 1 
1.3.... 
1.5    44. 

1.7     52. 

1.8 

ao     92. 
2.0 


a6 


ia4 

82.8 
115.4 
79.8 


3029.316(29.149137. 

3029. 

3029. 

3029..'H2 


1. 385  2a 


Meaniof  all. 


7.3029.353  29.111 


December,  1863 

Jannary,  1864 

February.  1864 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

August,  1864 

September,  1864 

October,  1864 

November,  1864 

December,  1864 

January,  1865 

February,  1865 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1865 

October,  1865 

November,  1865 

December.  1865 

Mean  of  spring 

Mean  of  summer 

Mean  of  autumn » 

Mean  of  winter 


43229.31587.5|25.3|.117 
31729.217 
22029.11524. 
29.25629.147 


8 
8 

29..193;2a8956ai 
8 

29.36329.02156.7 


957 
096 
29.244 


^  234.0 
6a75a3. 


47.9 
2a2 


44.5 

21.1 


702 
.705 
.749 

695 


N.2W. 
N.  12  E. 

N.59W. 
N.57W. 


.242 


.713 


7.0 


N.  21 W. 


35629.184 
25029.017 
408  29. 035 


20.2 

22.0|.105 
109 


0.09 


Vk4 

4.^  5.233 


0.11 

aoe 

7550.13 


304  29.06545. 
29329.12536. 
258,29.1.5324. 


29.279 
29.379 
29.173 

37929.219.38. 

34129.12547. 

338  2a  971  5a 

389,2a  982.63. 

44529.012  64. 


428  2a  944 
40229.  163 


4a0.939 
89. 433129. 250140. 236. 9 .  183 


7 

7 

7   29.37029. 

7 


29.384 

29. 

29. 


MeaufofaU 7  89. 353 29. 109ka 5 39. 8. 243. 706 1.90 


55.3 
62.6 
63.9 
52.3 

242.4 
33.6 

0I22.I 
17.2 
|20.8 

126.4 
34.8 
42.6 
54.0 
57.9 
59.4 
6a7 


373 

499 
514 

.342 

.239. 

.168. 

.105. 

.076. 

.087. 

.119. 
160. 

.216. 
366 

.407 
433 
484 


ao4 

6.03 
0.12 
0.03 
0.14 
0.11 


7250.20 
649|0. 07 
646:0. 13 
674  0. 16 
6810.02 


29.31329.144  37.9 

2a  952  64. 4 

095|4a2 

341189. 244123. 4 


34.4 
5a8 
44.8 
21.3 


.168 

438 

.276 

.098 


0.05 

0. 

0.06 


725. 
713  a  05 


7.9 

ao 

7.1 

as 

7.2 
7.4 
5.2 
6.B 
7.5 
5.9 

ao 
a3 
a9 

7.8 

a4 
a2 
a3 
a5 
7.8 
a7 
4.4 
a3 
7.4 
6.9 


S.73E. 
N.60W. 
N.58W. 
N.  16  E. 
N.34E. 
North  .. 
N.35E. 
S.62E. 
N.  17  W. 
N.36E. 
N.48W. 
S.75W. 
N.  69  W. 
N.  57  W. 
N.  9  W. 
N,29W. 
N.59W. 
N.  41  E. 
S.32E. 
N.  13  W. 
N.  16  E. 
S.8B.. 
North  .. 
S.78W. 


691  a  48 
693  0.49 
742|0. 33 
697  0.60 


7.0 

a4 

7.1 

ao 


N.3W. 
N.  23E. 
N.  31  W. 
N.55W. 


.133.9 
9'. 

55l6 

5( 

lai 


ia4 

ia3 


63.1 
22.1 


496.1 
168.1 
54.0 
205.3 


11.7 
7.0 


ia4 


0.1 

5ai 


47.1 


923.5 


33.0 


99.3 
314.4 


389.6 


13.348.0 


5a 

19. 

*3a 

52. 

28. 

115. 

17. 

19. 

'ia 

55. 


lao 


109. 


366.4 

122.0 

96.4 

212.1 


7.1  N.84W.    L8  79a9 334.7 


19.9 
84.7 


84.5 
78.7 


9.7 
31.1 


a5 


42.4 


12.0 


49.0 


17.6 

3a6 


81.6 

4a  7 

100.3 
79.5 
4.6 
64.0 

sas 


1&5 
64.0^  8.7 

as 


14.6 


11.3 


45.4 


53.0 


80.3 


67.9 
299.5 
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Date. 


ProMgare 
reduced  to 
320Fahr. 


si 


Temp., 
Fahr. 


QQ  6 


Vapor. 


s 

a 


I. 

g    S 

II 

-05 


II  s 

o  o 


p 

s  « 


Wind. 


I 


^2 


18 


Jl 


Reimlntlon  of  directkm 
and  velocity,  in  miles 
per  hoar. 


N.       B.      E. 


December.  1863 

Jannary,  1R64 

February,  1864 

March,  1864 

April.  1864 

May,1864 

June,  1864 

July,  1864 

AugUKt,  1864 

September,  1864 

October.  1864 

November.  1864 

December,  1864 

January,  186.'>  

February,  1865 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

Augnut,  1865 

September.  1865 

October,  J865    

November,  1865 

December,  1865 

Mean  of  spring , 

Mean  of  nummer 

Mean  of  autumn 

Mean  of  winter 


Means  of  all.... 


6.30 


December.  1863 . . 
January,  1861  ... 
Februarv,  1864... 

Mnrch.  1864 

April,  1864 

May.  1864 

June,  1864 

July,  1864 

AugUMt.  1861 

September,  1864.. 
October,  1864  ... 
November,  1864.. 
December,  1864  .. 

January,  1865 

February.  1865... 

March,  1865 

April.  1865 

May,  1865 

June,  1865 

July,  1865 

Angunt,  1865 

September,  1865.. 

October,  1865 

November,  1865. . 
December,  1865  . . 
Mean  of  spring  . . 
Mean  of  rammer  . 
Mean  of  autumn  . 
Mecn  of  winter... 


ofaU. 


29. 

29. 
30i29. 
3029. 
3029. 
30i29. 
30l29. 
30  29. 
30  29. 
30  29. 
30^. 
30  29. 
3029. 
30|29. 
30,29. 
30  29. 
3(»129. 
30129. 
3029. 


43429.31727.6  25.4 
31329.21522.220.3 
219,29.11324.322.2 
254|29. 144 2a  924.  4 
360!29.  I863a6l35.8 
252,29. 014,48. 7,44. 2 
41229.031162.4156.0 

388  28.877  69.0  63.1 
328;98. 805,71. 7,64.  3 
35^29. 01157.3152.  6 
305i29. 066  45. 642. 6 
29029.  122136. 1:33.6 
255l29. 151124. 122.  I 
35129.274119.7  17.4 
462129.374  23.621.1 
28829.16729.626.9 
377129. 21438. 9 35.  3 
342  29. 125!48. 2  43. 0 
337  28.  966  59. 0'54. 5 

389  2a  976,64.  fi\!S^.  4 
443'29. 006,65.  2159.  61 
42628.  ai5|65.  6161. 2 


30  29. 
.3029. 
3029. 
3029. 


29.151146.9  43.4 
29.245^40.537.1 


.31229.14238.5  34.9 
363  28.  943165.  3  59. 3 
367|29. 089,48. 7  45. 1 
33929.24123.621.4 


29.349 


29.104 


44.0 


29.424 
29.308 
29.212 
29.254 
29. 356129. 
29. 250  29. 
L4lll2P. 
29. 389128. 
29. 326  28. 
29. 358  29. 
29.301 
29.291 
29.25029. 
29.344 
29.461 
29.283 
29.373 
29.338 
29.337 
29. 389  28. 
29. 444|2a 
29.423  28, 
29. 39829. 
29. 428|29. 


40.2 


31227.7 
21022.4 
106  24.5 
143l27. 7 
180|.)9. 2 
006'49. 4 
023163.6 
888  70.0 


29. 


72.4 
57.9 
46,0 
36.3 
24.3 
20.1 


373:24. 0 
161  30.2 
208  39. 8 
119  48.9 
964  60. 
97165.3 
998  66.5 
929'66. 4 
147  47.  6 
245  40.7 


29  309  29.136  39.2 
29.383  28.941  66.3 
29.366  29.086  49.  I 
29.333  29.23523.8 


29.348 


29.09944.6 


25.5 
20.5 
22.4 
24.9 
3&2 
44.9 
56.7 
63.7 
64.8 
5.^0 
42.9 
:13.7 
22.3 
17.8 
2a4 
27.3 
:15.9 
43.5 
54.9 
59.0 
6a  3 
61.7 
44.0 
37.2 


35.4 
59.9 
45.4 
21.5 


.735 

713 
.695 

688 
.745 

085 
.643 
.710 

630 
.713 

■.It 

.718 
642 
.655 
677 
675 
.639 
.734 
.675 
688 
766 
.723 
707 


S.85  E 
N.  63  W. 
N.55W. 

N.  18  E. 
N.  36E. 

N.  aoE 

N.  45E 
7.018.  68  E 
7.  IN.  13  W. 
&6  N.  41  E 


ai 

7.8 

7.5 

6.4 

7.4 

7.4 

4.3 

7. 

7. 

& 

aii  N.  55W. 

a  4  8.  80  w. 

9.1'N.73W. 

7.9  N.  56W. 

a  6  N.'23  W. 

a2lN.29W. 

6.4!  N.79W. 

6.4  K.  51  E. 

7. 6  8.  55  B  . 

6.6  N.  8  W. 

4.3jN.  HE. 

6.4' 8.  IE.. 

7.6'N.  7E-. 

7.0  S.79W. 


5.1 


59.3 


N.  IB. 
N.  34  E 
N.22W. 


65.1 
54.! 
16.1 

54.  i 

S6.! 

114.; 

6.' 


12.6 


....22.5 
..|4I.5 
ISuO 
7.3 
.31.4 


47  8 


9.4 


S9.( 

3ai 


4a4 


2a3 

|57.0 


97.9 


59.9 
7.2 


a  9  N.55W. 


699 


734  0.14 


7.1  N.17W. 


0.05 
0.12 


6750.01 


686  0.02 
624 


696 


0  07 


6430.17 


705 


0.01 


7550.  11 
0.04 
0. 
0.07 


747 
717 
641 
6460.02 


0.17 
0.04 
0.04 
0.10 
0.06 
0.02 
0.17 
0.06 

ao5 


.679 
.671 
.729 


0.52 
0.42 
0.46 
0.63 


40.5.248 


.6922.03  7.4 


7.3  8. 


1.7  306.7 

0.8  117.0 

a5  93.8 

1.9  199.7 


3.5 

r79. 1 


84B 
63  W. 
54  W. 
31  E. 
38E. 
17  E. 

45  E 

46  E. 
14  W. 
35E. 
56  W. 
88  W, 
65  W. 
53  W. 
11  W. 
33  W. 
44  W. 
61  E. 
39E. 
14  W. 
28E. 
1  E.. 
16  E 

86  W. 


1.0 


1.7 
3.6 
3.2 
1.4 
3.7 
1.5 
0.6 
1.2 
2.5 
2.2 
1.1 
1.9 
9.3 
3.1 
0.9 
4.3 
0.9 
kO.7 
Y9 
1.5 
0.7 
2.0 

a9 

1.8 


N.3E.. 
N.53E. 
N.34W. 
N.5aW. 


1.6 
0.5 
0.7 
1.7 


N.18W. 


0.9 


717.9 


36L0 
55.6 
36.9 
64.0 
46.1 
19.8 


74.6 
54.4 

ia2 

'sai 
sas 

93.5 
110.6 

ia4 

11.4 


24.6 


9L5 


71.4 
74.5 


15L4 


9a8 
34.7 

lias 
es.6 
11.1 

63.4 
33L4 


7.7 
1.3 

11.8 


&OS9.4 


21.8* 
49.6 
14.0 
12.1 
25w8^ 


a9 


4a  « 


3g.9 
991.9 


946.8 


71.5 
76.3 


37.8 


45.1 
19.9 


66.854.4 


96.1 


6a4 


lae 

1.6 
2&9 


387.4 
61.0 
102.0 
19a  8 


649.9 


...16.3 
...73.4 


ia4 

*97.'5 
57.6 
65  1 
76.5 
4.5 
71.5 

lai 


11. 1 


4ft  9 


66.0 
94L5 


S19.8 
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Meteorological  observations  at  TJiunder  Bay  Island^  Sfc, — Continued. 


Date. 


Prearare 
reduced  to 
320Fahr. 


I, 

-I 

JO' 

as 


."5 

i! 


Temp., 
Fahr. 


•24  fi 

II F 


Vapdr. 


i  ^ 

■Ss 
»T 

|9 

S  jB 

•a  « 
6P 


-J! 

Il 
1 


^1 


Wind. 


^8 


Resolution  of  dirt* ction 
and  velocity,  in  mllej* 
per  hour. 


N.       S.     E.      W. 


December,  18^.  . 

Jannary,  1864 

February,  1864... 

March,  1864 

April,  1864 

May,  IBM 

June,  1864 

July,  1864 

Angiut,  1864..  J.. 
September.  1864.. 

Oetober,  1864 

Kovember,  1664.. 
December,  1864.  . 

January,  1863 

February,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1665 

July,  1865 

August,  1865  .... 
September,  1865.. 
October.  1865.  ... 
November,  1865.. 
December.  1865.  . 
Mean  of  spring... 
Mean  of  summer . 
Mean  of  autumn  . 
Mean  of  winter . . 


Means  of  all. 


December,  1863.  . 

January,  1864 

February,  1864... 

March,  1864 

AprU,  1P64 

May,  1864 

June,  1864 

July,  1864 

August,  1864 

September.  1864 .. 

October,  1864 

November,  1864. . 
December,  1864. . 
January,  1865.... 
February,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September.  1865.. 

October,  1865 

November.  1865. . 
Deoember,  1865.  . 
Mean  of  spring... 
Mean  of  summer. 
Mean  of  autumn . 
Mean  of  winter.  . 


Means  of  aU. 


P. 
5.30^^.43229. 


39.304  29. 

29.217 

29.21729. 

29.35829. 

29.250 

29.412 
3029.391 
3029.324 
3029.354 

29.300 

29.269 

29.  243 

29.339 

29.460 

29. 282|29. 

29.371 

29.337 

29.339 

29.394 

29.444 

29.423 

29.39529. 


5.3029.422 


29. 


27. 8  -25. 6 
22.82ae 


25.0 
28.1 
39. 9 

sao 

64.4 
70.6 
73.1 
56.6 


22.7 
2.'».4 
36.7 
45.5 
57.1 
Ha  9 
65.0 
5.13 
46.6:13.2 


36.5 
24.4 
2a  4 
24.5 
30.9 
40.3 
49.7 
6a4 
65.9 
67.5 
67.0 
4a3 
41.0 


22.3 

lao 

21.7 
28.0 
36.5 
44.1 
55.4 
59.2 
60.8 
62.0 
44.6 
37.5 


29.30729.131 

28.938 

29. 

30129.33229.233 


30 

3029.384 
29.364 


30 


082  49i 


39.8 
67.0 
7 
24.1 


36.0 


45.7 
21.8 


5.30 


29.34729.096 


AZ.\ 


40.9 


29.43129. 

29.30329. 

29.216 

29.247 

29.350S9. 

29. 251  29. 

29.412 

29.393 

29.3^ 

29.351 

29.300 

29.291 

29.237 

29., '133 

29.454 

29.283 

29.36829. 

29.335 

29.341 

29.390  28. 

29.447 

29.421 

29.39-2 

29.414 


311 
202 
110 
133 
181 
003 
014 
28.869 
28.802 
2a  999 
057 
124 
132 
254 
364 
156 


•29. 


29.110  50. 


28. 


29. 


23.1 
25.4 
28.6 
40.3 
50.9 
65.0 
71.6 
7a9 
.'».3 
47.1 
36.6 
•24.5 
90,7 
24.9 
3L6 
41.0 

1.3 
61 

i.5 

6a4 

67.8 
49.2 
41.4 


1.307 
1.384 
L361 


29.130  40.436.4 


28.934 
29.076 
29.229 


67.7 


24.4 


5  29.34529.09245.7  41.3 


.734 
703 


118 
lOO 
106 
113.681 


.727 


631 
.67 


742 
.740 
.711 
.642 
.636 
.673 
.66ri 

627 
.71.'i 
.653 
.659 
.742 

716 

694 


8.  87B. 
N.  66W. 
N.59\V. 
N.  27  K 
N.  38  E 
N.  14  E 
8.  78  B  . 
S.  76E 
N.  15  W. 
N.  34E 
N.  42  W. 
N.86W. 
N.80W. 
N.  59  W. 
N.  7E.. 
N.  .33  W. 
8.82W 
N.53E. 
8.29  B. 
N.  17  W. 
N.  47  B  . 
8.  11  E  . 
N.  10  E  . 
N.89  W. 


67. 
'61. 

32. 
5. 

11. 

47. 

17. 
107. 


1.9 

9.... 
7.... 

7,.... 
4.... 
ll.... 
.1  1.7 
.    6.0 


47.1 


27.6 
48.2 
12.5 
8.0 
24.1 


73.8 
94.6 


9.... 

?i:::: 


23.7 


I  .... 

5!-... 

5.... 

U8 


19.7 

'29.' 5 
68.1 
66.3 
77.3 


62.7 
56.'7 


31.1 
35.2 


70.4 
6.1 


.676 
.659 


282.721 
099 


N.7  E. 
N.  3tE 
N.  26  W. 
N.59W. 


292.6 
56. 
140. 
163.5 


250 


7.2 


N.  18  W 


0.9 


652.3 


11.5 
10.9 
16.4 


14.3 


44.1 


42.9 
44.8 


73.4 


24a  5 


27.925.7. 


21.1 
23.0 
•25.9 
:17.0 
45.8 
57.6 
64.6 
65.3 
53.8 
43.6 
33.9 
•2-2.5 

ia3 
•22.1 
2a5 

36.9 
44.5 
55.8 
59.7 
61.3 
62.5 
45.3 
37.7 


190. 

101 

106 

114 

177 

248 

.398 

523 

521 

352 

24:i 

167 

105 

079 

090 

127 

169 

225 

381 

425 

452 

502 

264 

185 


737 
.709 
674 
677 


0.12 
0.06 
0.11 
0.05 
0.19 


0.04 
0.02 


7-20 
.661 

611 
.673 

611 
.679 

.734  0.21 
.  73710. 10 
.  709  0. 18 
.  641  0. 04 

642K).  10 

6560.18 
.6.')2'0.02 


618 
.700 
.649 
.644 
.732 

710 


0.05 

0.15 

0.05 

0.33 

0. 

0.04 


eo.7 


50.246.1 


177.664 
450.648 
285.713 
100.685 


TOE. 
61  W. 

55  W. 
33  B. 
41  E 
18  E 
73  E. 
73E. 

low. 

39  B. 
54W 
76  W. 
82  W. 
59  W. 
12  E. 
35  W. 
8  W. 

56  E. 
23B. 
22  W. 
30  E. 
2W. 
9E.. 
89  W. 


.26.4  72.4 


70. 
55. 

19. 

la 
11. 
44. 
20. 

108. 

0. 

23. 


0... 
0... 


0.49 
0.59 
0.55 
0.61 


N.  HE 
N.  34E. 
N.  40  W. 


a  41  N.  58  W. 


36.4 
56.3 
13.3 
14.6 
20.6 


63.8 
92.5 


44.1 


32.3 
50. 825. 6 


12.0 

'26.7 
72.0 
76.6 
72.9 

"77.3 
5.2 


79.4 


9.1 
14.'7 


16.6 

"as 

'43.2 


291.7 
54.6, 
109.1 
150.3 


55.8 
41.3 


_i_ 


85.6 
229.0 


253.6772.24   7.2  N.21W 


605.71... 


217.5 
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Meteorological  observations  at  Thunder  Bay  Island,  SfC. — Oontinued. 


Date. 


PreMare 
redaeed  to 
320Fahr. 


00  S 

|1 


Temp. 
Fahr. 


Pi 


Vapor. 


Ill 


,5    353 


If 


^^ 


2  o 

^1 


Wind. 


1^ 


J0  Reenlntkm  of  dIreelkMi 
^  Jg :  and  veloclt J,  in  mflei 
>  w     per  hour. 

11 

o 


8. 


W. 


December.  1863 . . 

January,  1864 

February.  1864... 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

August,  1864 

September,  1864.. 
October,  1864  .... 
November,  1864 . . 
December,  1864  .. 

January,  1865 

February,  1865... 

March,  1865 

April,  1865 

May,  1865 

June.  1865 

July,  1865 

August.  1865 

September,  1865.. 

October,  1865 

November,  1665.. 
December,  1865.. 
Mean  of  spring... 
Mean  of  summer . 
Mean  of  autumn  . 
Mean  of  winter  . . 

Meani  of  aU. 


December,  1863  . . 
January,  1864.  .. 
February.  1864... 

March,  1864 

AprU,  1864 

May,  1864 

June.  1864 

July.  1864 

August,  1864 

September,  1864. . 

October,  1864 

November.  1864.. 
December,  1864  . . 
January,  1865  — 
February,  1865... 

March,  1865 

April.  1865 

May,  1865 

Juuf,  1865 

July,  1865 

August,  1865 

September,  1865.. 
October,  1865  .... 
November,  1865 . . 
December,  1865.. 
Mean  of  spring... 
Mean  of  summer . 
Mean  of  autumn . 
Mean  of  winter  . . 


Means  of  all. 


P.M. 
4.30'S9. 
4. 3J  29. 

4.  rum 
4. 3a;a9. 

4. 30  29. 

4.30i89. 

1.3029. 

4.30^29. 

4,3029. 

4.3029. 

4. 3029. 

4.30|29. 

4. 30  29. 

4,3029. 

4. 3029. 

4.3029. 

4.3029. 

4. 30,29. 

1.30^29. 

4.30^29. 

4. 30  29. 

4.30^29. 

4, 

4. 


29.3132a 
29. 203  23. 


6 
210<29. 103;.?5.8 


29. 126|.;9. 
29. 18240. 


►!25l!29!0Oli5l!2 
3 


f.  3o!29! 
1.30^29. 


41629.01265. 
393^8. 86?j72. 
383  28. 804  74. 
346  2a  99a6a 
293,29. 047147. 
288  29. 120  37. 
830199.12524, 
388.29.24921. 
450!29. 2f>l 
280:29. 148 
366)29. 198 
333  29. 106 
344:28. 95H 
389,28. 965 
44328.966 
2a  916 
29.118 
29.225 


4.30129. 
4.30'29. 
4.3029. 
4.30^29. 


25.9 

21.3 

23.4 

26.5 

.77.2 

46. 

.i7.8 

65.1 

65.5 

54.2 

44.0 

34.2 

22.6 

ia6 

22.8 
29.1 
37.1 
045.0 
56.2 
,^.9 
61.8 
6a562.9 


49. 
42.0|:«.l 


4. 3029. 343 


30529.127 
3852a  931 
35829.070150.8 
32529.22524.8 


29.0ee4a2 


45.9 


.118 
.102 
107 
.117 
179 
.250 
4m 
527 
519 
354 
246 
168 
105 
.079 
.093 
132 
.16e 
.227 
388 
.424 
.457 
.506 
.270 
.187 


738 
702 
671 
678 
712 
658 
622 
662 
595 
669 
7J8 
729 
707 
635 
639 
6.'i8 
63b 
606 
702 
637 
629 
720 
704 
679 


as 

7.3 

as 
7.0 
7.9 
7.3 
4.2 
6.9I 


S.  72  E. 

N.eow. 

N.60W. 
N.26  E. 
N.37  E 
N.  5  B 
8.  70  E. 
N.53  E. 

ar  N.  4w. 

7.2  N.41  E. 

ai  N.40W. 

a 3  N.86W. 

9.4  8.  83W. 

a  7  N.e2W. 

as  N.14  E. 
N.38W. 

aal  S.34W. 

5.5|n.61  E. 

8.  27  E. 

N.  57  W. 
4.S|  N.26  E. 


41 
6a4 


03ai 


29.431|89.312|2a 
29. 


1.302 
29.204  29.096 
89.24029.124 


1.350 
f.851 
1.419 


29.182 
29.002 
29.019 

394  28.86672. 

322  28.79975. 

34528.986 


291 


►.224 
1.324 

1.447 


29.043 
1.118 
29.119 
29.244 
29.351 


61.0 
46.5. 
22.4 


.179 
453 


7.0  N.  lOB. 
5.8|  N.  26E. 
N.38W. 

aslN.eow. 


.256 


7.2  N.18W. 


29.277  29.145 


29. 


363  29. 197 
334  29.105  51. 
35328.967  61. 
3902a962|fi7. 
444  28.98217a 
421  2a  90569. 
386  29. 109  50. 
408!29. 221  42. 


28.0 
21.5 
i3.8 
:.'6.7 
37.3 
4&3 
37.7 
65.3 
t>5.8 
.34.6 
44.4 
M.5 
22.8 
19.0 
23.4 
29.6 
37.4 
45.2 
56.3 
60.3 
62.2 
63.4 
46.5 
3a4 


19 
.102 
.108 
116 
178 
249 
.400 
528 

.:m 

.359 
248 
168 
105 

.08 
096 
131 
167 
229 
386 
429 
46: 
516 
277 
187 


727  0.10 
703l0. 07 
669aOd 


0.21 
0.24 
0.03 

6.'83 


589a04 

667... 

7200.22 


29.304  89.12641.4 
29.3872a932'68.8 
29.356,29.064  51.3 
81.32229.22025.2 


37.1 
61.3 
47.0. 
22.7 


4  89. 342.89. 065  4a  7 


42.0. 


257.663 


0.09 
0.25 
0.03 
0.02 
0.24 
0.05 
0.04 
a. 31 

6.33 
719  C.  47 
703  0.12 
667a04 


ag 

7.7 

a4 

7.2 

a  2 

7.5 
4.3 

6.9 
6.6 

7. 

a  2 
a4 
9.4 
a4 
as 
as 
a  3 

5.5 

a3 
a4 

4.6 
a  8 
7.7 
as 


0.81 

a  91 
0.94 


678a5fi 


a  18 


South 
N.  8  E 

8.86W. 


8.6 
3.5 

a3 

2.3 

a3 

1.9 
0.6 

a9 

8.4 
8.0 

a  6 

8.4 

2.5 
8.8 
1.0 
4.2 

a2 

1.8 
1.4 
1.5 

a  7 

2.4 

a2 

1.5 


3a5 
71.8 
.•KI.2 
78.7 
57. 


85.776.3 


«7.l 
89LS 


9.. 


1&8 

74. 

44. 

la 
s. 


ai 


8 

7.... 


4«.9- 

56.4 

5wl 

17.7^ 

[21.6. 

7.7 
3&1  . 


8a8 


4a 
sa 

103.5 

"ias 
ias 

19.7 


9.5 


5.1 

|37.*4 


32:2 
19.4 


1.7  311.7... 


a7 
a  6 

1.4 


a9 


74  E. 
66W. 
65W. 
37  E. 
37  E. 
18  E. 
60  E. 
45  E. 

8W. 
36  E. 
S6W. 
86W. 
72  W. 
64W. 

7  E. 
42W. 
69  W, 
59  E 

9  E. 
13  W. 
17  E. 

9  E. 

4  E. 
86W. 


N.  13  B. 

N.28  E. 
N.  31 W. 
N.60W. 


7.8  N.18W. 


8.3 
8.5 

a4 
ai 
a6 
8.1 
a  7 
1.0 
8.4 

8.3 

a  9 

2.3 
8.9 

ao 

1.0 

as 

id 
1.7 
a7j 
a7 
ai 
1.2 


9a4 


7L9 
2.6 


112.1 

87. 

iiai 


SSul 
4«.G 


e2a5 


33.0 

41.7 
7a  7 
87.3 
6a8 

'22.8 
7a3 
55.4 
84.3 
4.6 
28.0 
41.0 
87.3 
81.8 

iao 


19.1 


60.0 


as 


sa7 

2L7 


4.7 
65.6 


94.1 
1.3| 


88.6' 


1.8  321.3 
as  9a8 
a  6;  97.1 

1.6   ISO.9I 


a9  eeai 


&3 


as 
ii.'6 


ILO 

6ao 
77.7 

7«L6 


81.1 

a4 


14.1 

"a  3 
"ii'i 


57.6 

6S.8 
13.5 

ia9 

22:2 


4ao 


3L4 


7a7 

S2L1 


7a0 

89.6 


4.4 


11.9 

ea9 
8a8 
eat 


3QLS 

las 


72.6 

l&l 


11.7 


35.1 


7a  4 
43.0 


sas 

856.9 


194.0 
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Meteorological  observatiofu  at  Thunder  Bay  Island,  Sfc. — Continaed. 


Date. 


PreMore 
reduced  to 
aaoPahr. 


1^ 


li 

a" 


Temp., 
Fahr. 


Vapor. 


sa,§g 


1! 


•50 


Wind. 


If 


Resolntton  of  direction 
and  velocity,  in  mileM 
per  hoar. 


8.     B.      W, 


[>ecemb«r,  1863 

Tauaarj,  1864 I3. 

r^obroary,  1864 ;3. 

^farch,  1864 3. 

3. 

3. 


M. 
30 

3;» 

3029. 


99. 


\pril.  186« 
tfay,  1864. 

rune,  1864 3. 

ruly,  1864 

\agait,  1864 

September,  1864 

>ctober,  1864  ....^.. 

•November,  1864 

>ecember,  1864 

tcuiaary,  1865 

'Vbruary,  1865 

darch.  1865 

Iprll,  1865 

•lay,  1865 

rune,  1865 3. 

ruly,  1865 

Vuflrndt,  1865   

September,  1865... 

>ctober,  1865 

November,  1865... 
>ecember,  1865  . . . 
lean  of  ipring. 


lean  of  inmiDer 3. 30 


lean  of  aatamn 

f«»an  of  winter., 


Meant  of  all 3.3029.34229.083 


>eceinber,  1863    . 

aouary,  1864 

"•ebmary,  1664... 

larch.  1864 

kpril,  1864 

fay,  1864 

une,  1864 

uly,  1864 

kugant,  1864 

;<*pt«mber,  1864.. 

>jtober,1864 

November,  1864.. 
>ecember,  1864  .. 

aouary,  1865.... 
i'ebruanr,  1865... 

darch,  1865 

Vpril,  1865 

VIay,1865 

rune,  1865 

ruly.  1865 

Vugoit,  1865 

September.  1865.. 
October,  1865  .... 
^^ovember,  1865.. 
[>ecember,  1865  .. 
Mean  of  spring... 
Vf ean  of  Hummer  . 
Ueanof  antnmn.. 
tfean  of  winter... 

Hean'f  ofall.. 


3029.338l«.  123  3(».0 
3029. 


3029. 

30  29.423,29.019,66.1 


:io 

30  29. 
30  29. 
3029. 
30^29. 
3029. 


30  29. 
3029.446;29.348 


30 


29. 


3029. 
3029. 
30  29. 


3029. 
3029. 
30... 
3029. 


29. 
3029. 
3029. 


430>29.311 
99629.194 
199'29.091 


2a6 
24.3 
26.7 


1. 365'29.  188 
l.9£fl,2d.998 


41.0 
51.9 


398128. 86P  r«.  0 
324,28. 799  75. 4 
347  2a  993.60.  7 
287  29.036  48.7 
984  29.115 
219,29.113 
322  29.241 


275.29.141 
361  29.  194 
336  29.  106 
35128.963 
391 '98.  961 
446'2*<.  982 


37.8 
25.2 
22.0 
27.2 
33.5 
42.5 
51. 4 
62.2 

70.6 


28.90269.8 


29,102 

29.  218 


29.125 
28.932 
29.061 
29.216 


29.292 

29.199 

29.938 

29.36229. 

29.255 

29.427 

29.402 

29.327 

29.348 

29.285 

•29.282 

29.216 

29.322 

•29.  442 

29.274 

99.362 

29.338 

29.351 

29.392 

99.449 

99.422 

29.381 

29.405 


51. 


41.7 
69.2 
51.8 
25.7 


47.1 


29. 
29. 

29.340-22.4 
29.  344  -27. 7 
29. 137  33. 9 


2a9 
22.0 
24.0. 
26.9 
37.4 
46.6^. 
38.2 
fu\4 
66.0 
M.6 
44.8 
:)4.8 
23.0. 
19.4 
24.1 
3).  I 
37.7 
45.2 
56.5 
60.5 
62.5 
63.8 
4&9 


42.938.6 


37.3 
61.5. 
47.2 
2a 


42.3 


2a8 
•24.8 
27.0 
30.1 
41.1 
51.6 
66.4 
73.2 
75.8 
61.1 
49.1 
38.3 
25.3 


29.30599.12541.8 

99.391 

99.354 


28.933 
•29.059 
29.31629.213 


29. 341  29.  C82 


42.9 

51. 

62.5 

68.1 

71.0 

70.3 

51.3 

43.3 


69.5 
5.9S 
•26.0 


47.4 


•26.4 
22.4 
•24.3 
26.9 

•n.5. 

46.3 
58.2 
ri5.5 
66.2 
M,6 
4.5.0 
:tt.l 
i3.1 
19.7 
•24.4 
30.5 

.lao 

3 

.16.8 

6a5 
6:1.1 

64.1 
47.0 
3a9 


5  45. 


37.4 
61.7 
47.5 
23.4 


49.5 


119.724 
102 .  692 
108.659 
115;.  654 
177;.  699 
95.1i.  651 
404:.  595 
5.30..  657 
5-25. 583 
354'.  655 
25l|.7l8 
169'.  707 
106.701 
061.624 


179 .  644 
457 
294 
102 


120 
104 
111 
116 
178 
251 
401 
53 


355 


187 


.179 
458 


.103 


.09 


.652 
611 
.597 
687 
.627 
.614 
707 
.700 
.649 


.627 
689 
671 


658 


7150. 


685 
667 
.653 
.701 
.654 
.589 
.655 


12 

0.06 
0.05 
0.17 

a  21 


532.582 


0.34 


.1546 


0.07 
a  14 
0.12 
0,27 

ao4 
ao7 

654  0.09 

610 
.5950.10 
.687a35 


2.50 .  709 

170 

106 

08: 

09H 

i:n 

17u 


.615 
.611 


621 
608 

7coa 


0.40 
27 
13 


as 

7.5 

9. 

7.0 

7.7 

7.1 

4.6 

&8 

a7 

7.4 

a2 
as 

9.4 

as 
ai 
a2 
7.1 

&5 
&9 
6.3 

4.7 

a6 
7.3 
7.0 


644  0. 


.624 

681 
.665 


67 
1.09 
0.73 
0.61 


7.1 
6.0 
7.5 

as 


7.3 


81  E 
68  W. 
61  W. 
34  E. 
45E. 
IE.. 
77E 
22B 

18  W. 
25E 

19  W. 
84  W. 
81  W. 
67  W. 
12  E. 

afcw. 

41  W. 
56  E. 
HE 

20  W. 
88E 
14  E 
5W. 
83  W. 


2.2 
2.7 

a2 
a3 

4.0 
1.8 
0.9 
1.2 
2.5 
2.4 
0.3 
2.5 

a7 
a2 

1.0 

a  3 
l.l 
1.1 

2.3 
1.4 
0.2 
2.7 

ai 

1.4 


32.7 
45.5 
85.3 

8ao 

57.2 


ia669.3 


35.2 
74.7 
63  9 
9.8 

iai 
3a 

26. 
83  8 

'i9.*4 

*42.'5 


56.8 

85.3 

1.2 

6.0{26.8 

14.2 

3a2 


Taa 

82.1 


7.0 


24.6 
67.' 5 


5l2 


29.0 

ia3 


95.3 
5.3 


a2 

8a4 


7.1 

2a8 


N.  17B. 
N.  HE. 
N.  42  W. 
N.63W. 


1.8 

a4 

0.6 
1.8 


307.1 

78.7 
86.9 
150.0 


92.5 
22.1 


N.  18  W. 


0.9 


622.7 


S.80E. 
N.  71  W. 
N.63W. 
N.  39E. 
N.  40  £. 
N.  15E 
S.  73  E. 
N.  5SE. 
N.  91  W. 
N.99B 
N  25  E 
S.83\V 
N.82W. 
N.68W. 
N,  21  E 
N,37W. 
8.59  W. 
N.73E. 
S.  lOE 
N.38W. 
N.  96E. 
S.  13  E 
N.  15E 
N.87W. 


2.6 

ao 
a7 
as 
4.0 
2.0 
1.3 
1.4 
2.6 
2.9 
a3 

2.5 

a6 
a2 

1.-5 

2.8 
1.3 
1.1 
2.7 
1.2 
0.4 
2.6 
a  3 
1.6 


lasT&o 


56.4 

7a7 

15.7 
1L637. 1 
35.0 


ae 


41.0 
4. 


lai 


lae 


0.1 
...3ai 

79.914.0 


7a9 


2.6 


5.2 
17.4 
26.3 


N.  17E 
N.  34E 
N.22W. 

N.61W. 


301.5 
51.9 
100.6 
159.3 


N.90W. 


0.9 


...97.5 
...^1.2 


6ia3 192.5 


24. 


a3 

7a  0 
112.9 
90.5 


60.3 
2L5 


14.9 


7.8 
41.3 


77.4 
269.2 


252.0 


88.5 
97.6 


9a8 


7a  7 
110.6 
94.2 


52.8 
3a6 


2a3 


47.1 


3a9 
297.3 
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Meteorological  observations  at  Thunder  Bay  Island,  ifc, — Continued. 


Date. 


December,  ie63 2. 

Jauuarv,  18'H j2. 

February.  Ifc64 % 

March.  1864 !2. 

April,  18rt4 la. 

May,  1864... h. 

Jnne,  1864 2, 

Julv.ie64 ...2. 

Angust,  1864  ... 
September,  1864 
October,  1864  . . 
November,  1884 
December,  1864 
January,  186.'i . . 
February,  1865. 
March,  1865.... 

April,  1865 

May,  1865 

June,  1865 

Jalv,  18<i5 

A«Mi6t,1865  ... 

September.  1 865 2. 

October,  1865  ... 
November,  1865 
December,  1865 
Mt-an  of  spring 

Metin  of  Bumnier 

Mean  of  autumn 
Mean  of  winter 

Means  of  all 


DecemberJ863 

January,  1864 
February,  1864 
March,  1864 
April,  1864 
May,  1864. 
June,  1864 
July,  1864 
Augunt,  1864 
September,  1864 
October,  1864  . . 
November,  1664 
December,  1864 
January,  1865 
February.  1865 
March,  1865. 
April,  1865 
May,  1865. 
June,  1865 
July,  1865 
AugUHt,  1865 
September,  1965 
October,  1865  ... 
November,  1865 
December,  1865 
Mean  of  spring 
Mean  of  summer 
Mean  of  autumn 
Mean  of  winter 

Meanaofall 2 
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Meteorological  ohtervattane  at  Thmndcr  Bay  Island,  Sfc^ — Gontioaed. 


December,  1863 
Jftnnarv,  1864 
Febnmry,  1864 
March,  1864 
April,  18<>4 
May,  1864 
June,  1864 
July,  1864 
AugiiHt.  1864 
September,  1864 
October,  1864.  ., 
November,  1864 
December,  1664. 
January,  1865. . 
Februarv.  1865. 

March,  1^65 

April,  1865 

May,  1865 
June,  1865 
July,  1865  -. 
Auputjt,  1865 

September,  1865 

October,  1865 

November,  1865 

December,  1865 

Mean  of  ppriag 

Mean  of  summer 

Mean  of  autumn 
Mean  of  winter 

Means  of  all 


December,  1863 
January,  1864 
February,  1864 
March.  1864 
April,  1864 
May,  1864 
June,  1864 
July,  1864 
August,  1864 
Stpteraber,  1864 
October,  1864.  ., 
November,  1864 
December,  1864, 
January,  1865. 
February,  1865 
March,  1865 
April,  1^65 
May,  1865. 
June,  1865 
July,  1865 
August,  1865 
September,  1865 
October,  1865.  . 
November,  1865 
December,  1 865 
Mean  of  spring 
Mean  of  summer, 
Mean  of  autumn 
Mean  of  winter. 


Means  of  all 1 


47  w ^VoL  ii 
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Date. 


Pressure 
reduced  to 


3§ 


fa 

•8 


i.? 


Temp., 
Fabr. 


^ 


Yapor. 


si 

0 


41 


2*3 


wind. 


Retolntkm  of  dlreetloo 
and  voUet^y,  in  mOes 
per  hour. 


N.      8.      B.      W, 


December,  1869«.. 

Januaiy,  1864 

Febmary,  1864... 

March.  1864 , 

April.  1864 , 

May,  I8fi4 , 

June,  1664 , 

July,  1864........ 

August.  1864 , 

September,  1864.. 
October.  11^64...... 

November.  1864.. 

Deceinber,  1864 

jHnuary, 1865 

Februarv,  1865... 

March,  1865 , 

April,  1865 , 

May,  1865 , 

June,  1865 

July,  1865 , 

August,  1865 , 

8eptemb«?r.  1865.. 
October,  1865...  „, 
November,  1865.- 
December,1865... 
Mean  of  spring. . . 
Mean  of  snmmer . 
Mean  of  autumn  . . 
Mean  of  winter  . . 


P.M, 
0.30 
a3U 


^.44939.33039.096.7 
29. 285  29. 182'25. 1,22.6 


0.3029.188129. 


0.3() 

o.:» 

0.,TO 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 


29. 262  29. 

29,37229. 

29. 278  29. 

29.  448  29. 

29.416'28. 

29. 34U'28. 

29.358  28. 

29.  300  29. 

29. 296  29. 
0.3029.222  29. 
0.3029.333  29. 
0.30  29. 461 J29. 
0.3029.294  29. 


076  26.  8 
14230.5 
190  40. 6 
023  50.9 
055  65. 6 
884  72. 3 
79r7.'5.6 
993*60. 7 
040148. 9  45. 2l 
132  37.4i;*4.2l. 


24.3 

27.5 

37.4. 

46.1 

57.6 

6.5.1 

66.7 

54.9! 


128. 
103 
112 
130 
182 
2.%5 
39.i 


788 
680 
.674 
665 
.722 
.680 
.602 


5321.668 
549,.  611 
365!.  670 


0..30 
0.30 
0.30 
O.-'iO 
0.30 
0.30 
0.30 
0.30 


11.Y25.2 
254)|21. 4 
362  26. 6 
157  33. 3 
184'42.8 
132*50. 4 
978  62. 9 
978!»^.  5160. 2. 
988  70.  7,63.  OJ 


22.9! 
18.7 
23.7 
30.2 
:ja3 
44.7 
57.1 


29. 363  29. 
29. 359,29. 
'if^.  37528. 
29.  407  28. 
29.  465,28. 
29.  44028. 
29. 390  29. 
29. 4 18  29. 234142. 6l3a  4. 


.735 
.702 


.619 
.647 


.640 


227'.  619 
3i>7<.  707 


0.3029.331 
0. 30|29.  408 
0.30  29.367 
0. 30  29. 322 


Means  of  all^ 


0.3029.354 


December,  1868 

January,  1864 

February,  1864 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

August,  1864 

f^eptember,  1864..^.. 

6ctober,1864 

NoYember.  1864 

December,  1864 

January,  1865 

February,  1865 

March,  1865.. 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1865 

October,  1865 

November,  186S 

December,  1865 

Mean  of  jq>ring 

Mean  of  summer . .^ . 
Mean  of  aniunm  .... 
Mean  of  winter .. 


39:449  39. 
29.29129. 
29. 196  29. 
99. 268  29. 


39. 138'41.4|.37. 4. 183.666 
.463.642 
.296.699 
.  103 .  674 


29. 946' 68. 9 
29.07l'51.5 


29.21825.7  23.1 


!.  913,67.  4 
.  II6I5O.3 


63.8 
46. 2 


61.6 
47.1 


29.093  46.9  42.3 


29.3TJ 
29.279 
29.  451 
29.428 
29.342 
29.359 
29.304 
29.29^1 
29.229 
29.33i» 
29.465 
29.299 
29.364 
29.361 
29.376 
29.409 
29.468 
29.447 
29.394 
3a  433 


39. 334  S 
39.4122&S 


339-28. 
190  24. 7 
085.26.3 
146,30. 5 


936. 


40.4 

.50.6 

65.2 

73.0 

75.0 

60.6 

48.4 

.37.1 

25. 

20.9 


022. 


367-26.  1 
164l32. 5 
186  42.5 


50.4 
61.8 
67.4 
70.2 
).l 
49.7 
42, 


39.14041.1 
946 
29. 370129. 074 


39.33839.336 


Heansofall 19.  89. 359 39. 096 46. ^43. 31. 3^.. 678 ft 03  7.3  N. 32 WT  a9 


.261 


i.5 
22.3 
23.9 
27.5 
37.3, 
45.9 
57.2 
65.0 
66.5 
55.1 
45.0 
34.1 

L5 
18.4 
23.3 
29.7. 
.38.2. 
44. 81. 
56.7 
60.4 
8 
63.7 
45.9 
138.1 


.640 
.624 
.726 
709 
653 


9.0  8. 

7.2.N. 
8.9^K. 

7.  4  N. 
7. 5I  N. 

7. 8  N. 
4.2,N. 
6.  a  S. 

6. 0  N. 

2.1  N. 

7. 9  N. 
8.8  a. 
9.0^N. 

8.  9  N. 
8. 6  N. 

8.0  N. 

7.8  N. 

4. 9  N. 

7. 1  .S. 
6. 0,  N. 
5.0  N. 


.670 


739a22 
.682  0.12 
.675  0.04 


7.3  N.30W 


.674 
.734 
68: 


402.636 


0.18 
0.05 
0.06 


.674 
622 
.690 
.748 
713 
701 
624 
643 


37.3 

68.661.4 

47.0 

35.333.8 


135.671 

.642 

633 

710 

648 

.645 

,731 


ill 


0.04 

0.1 

0.06 

0.04 

0.21 

0.03 

0.04 

0.08 

0.09 

0.13 


272.717 
184.664 


672 
.656 
.710 


a59 
0.04 

a64 

.lQ3L676a76 


0.28 

ao9 


8.9 
7.5 
8.7 
7.6 
7.4 
7.8 
4.2 
5.7 
6.2 
8.2 
7.9 
&9 
9.1 
9.1 
9.0 

ai 

7.7 
4.1 
7.2 
6wl 
5.1 
5w8 
7.8 

ai 


75E. 
79  W. 

61 W. 
43E. 
48  E. 
HE. 
63E. 
75  E. 

16  W, 
29  E. 

17  W. 
89  W. 

83  W. 
59  W. 

10  £. 
82  W. 

84  W. 
68E. 

9E. 
47  W. 

11  W. 
8E. 

22E. 
82  W. 


19.8 
45.5 
55.3 
80.3 
53.3 
23.1 


M»7 


S5.1 


98.0 


64.6' 
50.4 
55.0 


18.3 


13.0 
57.5 
43.5 
9.4 
a  6 
22.3 


2.3 


51.81 

63.7 

lai 

44.8 

1Z9 

. .  .  ..^  1«.3 

aiQ.0 

,1U9.3 


jS7.4 

7.6. 

J  66.7 


13.5 
16.6 


99.0 
9.5 


54.5 

81.  &  13.2 

.....  14.2 

— ,  a.2 
ia.9 

40,9, 


N.  14  E  . 
N.  79  E  . 
N.45W. 
N.63W. 


229.1 

la 

117. 
164.0 


0... 
8.... 


8.  68E. 

N.86W. 

N.56W. 

N.37E. 

N.52E. 

N.  3E 

N.  51  E  , 

S.  82E 

N.24W 

N.27E. 

N.14W. 

S.89W. 

N.81W. 

N.61W. 

N.llE. 

N.78W. 

N.89W. 

N.77E. 

8.    3E. 

N.28W. 

N.  2E. 

8. 15  E  . 

K.  U  E  . 

1^80W. 


0.8 


1.7 
3.4 
3.2 
2.1 
4.7 
2.0 
1.5 
1.8 

ao 

2.0 
1.5 

as 

4.7 

3.8 
2.2 
2.2 

ai 

2.3 
2.5 
0.1 

as 

2.8 
2.5 
2.3 


53a  9 


,-...^i«L!i 


7. 
54. 
52. 
87. 
63. 

2a 

'86.'l 
54. 

4a  < 


2619 


7.4 


2.9 


80.7 


N.17E. 
«.45E. 
N.  49  W. 
N.63W. 


235.4 

51 

loa 

181. 


a.... 
0.... 


51.0'..... 

89.5 

112.2 

. —  ;i23ii 


40.1 
lis.  6 
3.4 
35.2 
55u5 


5ai4 

IOSlS 
7a4 


27.9 


11.5 


71.  gi 

75.91  as 


0.7 

21.  e 

15L0,.. 


7a  7 

5&3 


^^  h  T  V-  iTi^fW  3®.  5 


353 

"iLi 

lias 

144,4 

loae 


LJ 


o7.i 


127^2 
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Meteorological  observatiom  at  Thunder  Bay  Mand,  ifc — Contintied. 


Dale. 


Deeember,  1863  . 
Jannary,  1864... 
Pebraary,  1864.. 

March,  1864 

\prll,  1864 

May,  1864 

rune,  1864 

riily,1864 

\uguitt,  1364 

September,  1864. 
>ctober.  iset  ... 
November,  1864. 
December,  1864  . 
fanuary,  1865... 
February,  1865.. 

Aarch,  1865 

kprii,  1865 

itay,  1865 

fune,  1865 

rnly,  1865 

VugUDt,  1865 

September,  1865. 

)ctober,  1865 

'November,  1865. 
December,  1865  . 
klean  of  spring. . 
lean  of  annimer 
iean  of  autnmn  . 
lean  of  winter.. 

Means  of  all. 


>eoember,  1863 

annary,  1864 

February,  1864 

larch,  1864 

IprU,  1864 

lay,  1864 

nne,  1864 

nly,  1864 

knguit,  J864 

leptember,  1864 

October,  1864 

November,  1864 

>ecember,  1864 

annary,  1865 

I'ebniary,  1865 

darch,  1865 

Vpril,  1865 

day,  1865 

rnue,  1865 

miy,  1865 

lugnst,  1865 

September,  1865 

)cteber,1865. 

November,  1865 

December,  1865 

dean  of  ipring , 

Mean  of  summer 

Mean  of  autumn 

Mean  of  winter \ 

MeaniofaU , 


Pressure 
reduced  to 
SSoPahr. 


M 

11. 30  09. 
11.30 
11.3029. 
11. 30'S8. 
11.3029. 
11.30129. 
11.3029. 
11. 30:29. 
11. 30129. 
11. 30  29. 
11. 30  29. 
11.3029. 
11.30129. 
1.301». 
11.30  29. 
11.30^. 
11.3029. 
11.30  29. 
11.30  29. 
11.3029. 
11. 30|29. 
II.30I29. 
11. 30129. 
11.30J29. 
11.30  ... 
11.  30129. 
11.3029. 
11. 30129. 
11.30126. 


-I 


456|99.340|fi6.596.2 


Temp., 
Fahr. 


21.8 
4 
27.2 


30029.19824.1 
19929.09O;25.7 
-966  29. 14530.  1 
373'29.18840.2|37.2 
280,29. 026|49. 9  45. 6 
45329.04964.6157.3 
42l!28.881|71.6  64.9 
34328.788  74.5  66.5 


361  28. 989  6a  0 
309  29. 05:147. 8 
30029.137|36.9 
235:29. 13(»|24. 9 
34529. 268;20.  4 
468,29. 370,25. 6 
30129.16532.5 
364  29. 183,42. 3 
364  29.  137  Sa  3 
38028.983  61.7 


28. 978,67. 0 
29.  000  69.  4 
28.93268.4 
29. 131|49.  0 


54,9 
44.5 
3a  9 
22.6 

18.0 
22.9 
29.6 
,38.0 
44.8 
56.6 
60.2 
61.9 
6a2 
45.2 


42829.246:41.637.7 


11.3029.36229.10046.1 


11  29. 

11  29. 

11  29. 

11  29. 


32529.14l'40.fl 
41528.94668.1 
.374  29. 081 150. 6 
334  29.233,24.8 


937. 


.1 

61.2 
46.6 
22.5 


41.9 


29.33928. 

29. 204  23. 

29.094  25. 
1. 149;20.  5 

29. 19239.  9 
1.030  49.5 

29.058  64.2 
424128. 888  71. 2 
346,2e.  787,74. 1 
370128. 997  50.  6 
312129.058  47.4 
305129. 142  36. 5 
242129. 137  24. 6 
349^.27319.9 
469^.  372124. 9 
304  29. 167132. 
36529.185!41. 
364  29. 133,50. 
382^.  982,61. 5 
411128.979,66.6 
477  29. 002  68.  6 
458te8. 940  67. 7 

29. 137  48. 3 
430K29. 247  41.0 


125. 
321. 


U  S9.S64te9.1044S.64L5.861 


1.8 

.2 
22.2 

L7 
37.1 
45.3 
57.0 
64.7 
4 
54.7 
44.3 
33.7 

!.4 
17.6 
22.4 

1.3 
8 

.7 
56.6 
60.1 
61.9 
62.9 
44.8 
37.4 


129. 
837. 
144. 


536. 
761. 
146. 
3SL 


Vapor. 


Ml 


o    . 
-OB 


116.718 
1C2I.705 
109{.  676 
121.677 
185'.  742 
254.702 
403!.  644 
54(X.686 
555.639 
372.702 


.758 
.718 


1051. 692 
077.638 
098.658 
136.686 
179 .  651 
227.629 
397.713 
433.655 
471 .  647 
520.742 
266.726 
182.669 


184.681 
466.664 
293,.  719 
lOlj.  681 


261.686 


117.7290.30 


.7120. 
0. 
.6850. 


185. 754 
953.710 
397.634 
537;.  696 
559.661 
372.716 
254.763 
163 .  728 
105.698 
076.642 
0971.671 
137.697 
179t.663 


.637 
722 


755 
.734 


183.687 


184.691 
46T.671 
294. 
101 .  691 


19 

•if  Si 

1 

11 

41 


0.05 

o.'os 


0.45 

0.07 

78 

0.78 


6968.06 


Wind. 


S.  69  E. 
N.  89  W. 

N.57W. 
N.  48  E. 
N.  57B. 
N.  3E.. 
N.  36E. 
8.  87  E. 
N.  26W. 
N.  19  E. 
N.24W. 
8.  83  W. 
N.85W. 
N.  57  W. 
N.  10  E. 
N.69W. 
8.  86W 
8.87E. 
8.  18  E 
N.  24  W. 
N.20W. 
8. 10  B. . 
N.  20E 
N.75W. 


N.  15E. 
N.  22E. 
N.  45  W. 
N.68W. 


N.32W. 


a 

7.8 

8.5: 

7.4 
7.4' 
7.61 
3.6 
5.2 
5.9 

a  5 
8.0 
a  8 
a  9 
9.1' 
9.3 
7.81 
7.5, 
5.0 

7.0' 

a3 
4.9 
ao 
7.9 
a  4 


8.  66  E 
N.89W. 
N.58W. 
N.  46  E. 
N.  61  E. 
N.  9E.. 
N.  19  E. 
S.  50E. 
N.31W 
N.  19  £. 
N.32W. 
8.84  W 
N.87W. 
N.55W. 
N.  6E.. 
N.64W. 
S.87W. 
N.88E. 
8.  11  B. 
N.22W. 
N.30W. 
8.  10  W. 
N.  17E. 
N.76W. 


N.84E. 
N.  18  E. 
N.48W. 
N.66W. 


7.3  N.37W. 


%^ 


1.9 
2.5 
3.9 
2.0 
.3.9 
2.4 
1.5 
1.7 
3.5 
2.3 
1.6 
3.1 

a9 

4.1 
2.0 
2.2 
3.3 
2.2 
2.3 
0.5 
0.8 
2.6 
3.6 
2.5 


1.0 


Resolution  of  direction 
and  Telocity,  in  miles 
per  hour. 


17.7 


1.0 
56.6 
42.  Ij 
63.11 

7a  41 

37.6! 
2.0 

96.0... 

66.5... 

43.4 
10.9 

11.5 

69.5 

56.2 

23.1 


a  3 
a? 

C5.1 
14.6' 
23.7; 

77.3 

7a  3... 

ia3 


196.7 

104.8 

iia3 

177.1 


594.9 


1.9 
52.4 
45.6 
5a4 
68.4 
54.3 

'78.'7 
75.6 
45.6 

""i'i 

70.9 
51.3 


26.7 


32.4 


9.2 


19.7 
19.4 


84.5 

las 


195.4 
5a8 
14a  4 
155w2 


549.8 


10.3 


5i2 
8a9 


73.2 


E. 


45.8 


46.5 
99.4 

a9 

27.8 
52.4 


23.3 


9.6 


79.6 
87.0 


67.5 
21.41 


49.2 

"i9.'2 
92.5 
127.7 
105.5 

'62.*8 
9a5 


la  3; 

28.5 


ai 
a3 


7a  7 


56.0 

:{8.o 

117.3 

344.4 


367.7 


58.8 


47.1 
lO.'i.U 

ia3 

19.2 
.38.5 


2a  6 


4.2 


67.1 

ia5 


26.3 


83.5 
9. 


9a  1 

82.7 


45.3 


28.7 
111.4 
114.2 
103.5 

iai 

9a5 


7.1 
ia9 
ia2 


71.3 


171.8 
389.5 


40a9 
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BEPOBT  OF  THE  8ECRETART  OP  WAB. 


Metearofogical  observations  at  Thunder  Bay  Island,  Sfc. — Gontmoei. 


Date. 


PreMora 
reduced  to 
32orahr. 


il 


Temp. 
Fahr. 


Vapor. 


I- 

II 
p 

4^ 


y 


it 


Wind. 


1  = 
O 


Beaohitioa  of  «mfia 
and  ▼eloefty.teBitf 
p«r  boar. 


B.     W. 


December,  1863  . . . 

Jaouarj.  1864 

Febnury,  1864.... 

Marcb.  1864 

April,  1864 

Mar,  1864 , 

Jane,  1864 

July,  1864 

August,  1864 

September,  1864... 

October,  1864 

November,  1864 . . . 
December,  1864.^. 

Jaooary,  1865 

February,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1865... 

October.  1865 

Morember,  1865.. 
December,  1865.. 
Mean  of  spring... 
Mean  of  summer . . 
Mean  of  autumn  . . 
Mean  of  winter  . . 

Meant  of  aU. 


December,  1863 . . 

January.  1864 

February,  1864... 

Martsh,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

August,  1864 

September.  1864  . 
October,  1864  .... 
November,  1864  . . 
December,  1864  .. 

January,  1865 

February,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1865.. 

October,  1865 

November,  1865.. 
December,  1865.. 
Mean  of  spring... 
Mean  of  summer . 
Mean  of  autumn . 
Mean  of  winter  ... 

Meant  of  aU.. 


A.M. 

ia30'29. 
10.  30  29. 
10.3039. 
10.3029. 
10.3029. 
10. 30'24. 
ia3029. 
la  3029. 
10. 30  29. 
ia3029. 
la  30  29. 
10. 3a29. 
10. 30*29. 
10. 30(29. 
ia3029. 
10. 30*29. 
10.3029. 
10. 3629. 
la  30^29. 
10.3029. 
10. 30  29. 
10. 30129. 
10. 30'29. 
10.30*29. 


S9.3«»27.7t3&4 

29.211 
904129.099 
271129.154 
377129. 195 
28229.027 
45529.065 
426'28. 896 


345 
374 
314 
308,29. 145136. 1 


2a  793 
29.00559. 
29.065  46. 


247  29. 144 
354 129.280 
373 
307129. 161)31 
36609.186 
366l29.l30 
384;2a983 
415l2«. 
47529.006 


41. 

49. 

61. 

1.98666. 


67. 
28.942  67. 
40229.144  47. 
43129.2SU40. 


450 


10.3029. 
10. 3029. 
10.  30;29. 
10. 301.29. 


•».7 

522.31. 

26.1 

36.7 

4&3 

56.€ 

764.5 

165  9 

054.3 

64a6. 

.ia4 

0|22.0 
17. 
22.0 
29,1 
37.4 
44.7 

256.5 
59.8 
61.5 

062.6 
44.2. 
37.0 


115.796 
099.700 
106.697 
1171.687 
182'  750 
255.723 
39a.  614 
530!.  700 
558.665 
369.722 
249 .  767 
163,.  738 
103 .  703 
074 .  644 
0961.683 
138!.  714 
180L674 
236.659 


.731 
.671 
.677 


517,.  781 
258.739 
181 .  693 


328  29.143 

417  28 

38lf29.092 
34129.243 


40.0 


95567. 


10.3029.367 


29.108 


49.5 
23.8 


36.5. 

60.8 
45.8 
21.6 


701 
676 
.740 
.693 


41.2 


29. 465*29. 
'29.315129. 
29.198  29. 
29. 276(29. 
29.38lt29. 
2a.  284  29. 
29.454129. 
•29. 427  28. 
29. 347  28. 
,29.366(28. 
!29. 314  29. 
29.30929. 
129. 251  29. 
29. 356*29. 
<29.469! 
129. 308]29. 
l29.366'29. 


27.325. 2|. 

22.020.1 


09223.9 
159  2a  I 
20039.236.5 


21.9 
25.6 


a  7 
7.6 

a7 

7. 

7.6 

7.6 

Z.7 

5.3 

5. 

a  3 
a  2 
a8 

9. 

9.3 

9. 

7.9 

7.3 

4.7 

6.9 

6.4 

4.7 

5.7 

ai 
a6 


S.  76  E. 
8.89W. 

N.sew. 

N.44  E. 
N.60E. 
N.  10  E. 

N.aow. 

East .  .. 
N.28W. 
N.5S  E 
N.35W. 

8.  86W. 
8.85W. 

N.aew. 
N.  3  w. 

N.65W. 
N.83W, 
N.79  E. 
8.  11  E. 
N.25W. 
N.90W. 
8.  7  E. 
N.  5  E. 
N.  74  W. 


1.9 

3.3 


3.1 
2.5 
4.0 
2.1 
1.6 
0.8 
2.7 
3.1 
2.1 
3.9 
3.9... 


6 

3a7 
sa.0 


4.1 
1.8 
2.6 
3.3 
2.0 
8.3 
1.2 
0.8 
2.2 
2.9 
3.3 


14. 

9.1 
9 
1 
4 

1 
4 


5    57.« 


S&9t.. 
104.9.. 
ll-»- 


Mif 


ai 


MS 


«t 

7.4 

lai 

UlT 

mi 

UtLi 

.... 

ao 

'?4'l 

sai 

68.0 


5&S 
IX  fl 


N.13  E. 
N.29W. 
N.55W. 
N.67W. 


.SS.5 

M 


7.8 

as 


1.3  339. 

a5   107.8, 

1.21  133.8 
3 


M.3 


2.1 


14a  1 


.702 


7.3 


N.38-W. 


l.l 


.742a  25 


29.371 
29.385 
:29.414 
29.475 
'29.460 
>29.404 


29.49629. 


10 
10 
10  i 
10  1 


4a  7 


14.9 


0.08 
0.09 
0.15 

ao8 


6a256.5 


70.3 
72.3 
56.4 
45.9 
35.7 
23.8 

ia9 

23.6 

31. 

40.4 

49.2 

6a8 

65c5 


64.5 
65.6 
.M.O 
4a  1 
33.1 
21.9 

ia7 

21.3 

2a8 

36.9 
44.3 
56.3 
59.5 


67.061.2 
66.262.2. 
47.0,417 
40.236.8 


1.33129.148 

».4172a955 

'.  380 

L  342  29. 944 


39.53&9 
66.56a6 


29.092  4a9 


10  29. 367^29. 110  44. 5 


721 
.712 

7C8 
1811.757 
252.729 
388.635 
535l.  718 
5501.6820.03 
367 .  734ja  34 
246,'.  779  a  02 
161j.742^08 
105.7110.27 
0741.6510.03 
092 .  678'a  04 
137 .  722:0. 17 
!77l.  690  0. 14 
233.66:i... 
402 .  744,a  05 
431'.  683 
4671697 
514.786^.28 
254. 746  a  09 
I8OI.  706 


a7 

7.7 

as 

7.2 
7.9 
7.2 
4.1 
5.0 

ao 
ao 
a  3 
9.1 
9.1 
9.2 
9.2 
7.8 
7.4 
4.8 
a? 
a5 
4.6 

&6 

7.8 
a4 


81  E. 
84W. 
79  W. 

48  E. 
54  E. 
10  E. 
21  W. 
85  E. 
32  W. 
70  E. 
30  W. 
85W. 
86W. 

49  W. 

1  W. 
62  W. 
77  W. 
87  E. 
14  E. 
37  W. 
14  W. 

9  B. 

2  W. 
68  W 


a2 

ao 


15. 


2.5  5L 

a9   6a 

2.6  7a 


ia4 

11.3 


9&7 


1.1 
a5 


2.8  7a 
2l6  26. 
2.2  50. 
a9 


14.5 


a4 

a  5  71. 

2.2  62. 

2L3  34. 


2.2 
2L0 
2.3 
1.7 
0.9 
2.2 

ao 


4a 


67.9 


9a 


a9   4a 


45.5 


2a  221. 2 


.183. 711  !a  48 
4«W.«93^a07 

2871. 749  a  71 
7020.76 


4a» 


714 


7.0 

a5 

7.9 

a8 


N.20E. 
N.26W, 
N.  51  W. 

N.68W. 


25a5 
11L3 
147.7 
114.4 


2.03 


7.3 


N.  41 W, 


LI 


828.9 


16L0 
7i*2 


ia9 

7,8 


«L5 
16.6 


64.9 


lao 


113 

U 


4&( 
3B.$ 


5U.) 


813 


"ai 


11&9 
10&4 

a: 

&4 


32.6 
19 


1M.4 


97.4^ 

«&3 
ITS.} 
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Meteorological  observations  at  Thunder  Bay  Island,  Sfc. — ContiDued. 


PresKnre 
reduced  to 
32°  Fahr. 


-■a 


Temp., 
Fahr. 


P  4) 


Vapor. 


Mm  t 


CO  2 


I? 

«5 


■o  2 

s  = 


SS 
< 


II 
^1 


11 

n 

si 


Wind. 


3  «j 


%* 


^1 

o 


Resolatlon  of  direction 
and  veloijity,  iu  miles 
per  hoar. 


N.       S.      E.      W. 


December,  1863.  . 

Faonary,  1864 

Pebruarv.  1864... 

VI  arch,  1*864 

\pril,  1664 

rtay,  1864 

Fnne,  1864 

Fulv.  1864 

\ugu«t,  1864 

September,  1?64  .. 
October,  1864  .  ... 
J^ovember,  1864.  . 
Oecfmber,  1864.  . 
fauuary,  1865. .,. 
Pebraarv.  1865... 

March,  1865 

\pril,  1865 

Way,  1865 

June,  1865. 

July,  1865 

AngUBt,  1865 

September,  1865.. 
October,  1865.  ... 
November,  1865.  , 
December.  1665.  . 
Mean  of  spring... 
Mean  of  HU miner  . 
Mean  of  autumn  . . 
Mean  of  winter.  . 

Meanaof  all. 


.M. 

3059  467 

3029.312 

31)129.  201 
30  29.272 


29.377 

29.285 

29.456 

29.426 

30j29.  347 

30  29.  362 

3029.  315 

3029.  310 

30  25).  951 

.30:29.  358 


355126.9 
21621.5 
096  2a  4 
158:27.2 
197,38. 8 
(133,48. 2 
073,62. 8 
898  69.  4 
797  71.4'65.2. 
997  57. 7;53.  6 
073  45.0;42.4 
150  35.  2i:J2.  7 


24.7 
19.6 
21.5 
24.9 
36,2 
44.6 
58.5 
64.0 


1131736 
096.729 


U|.> 


29.466 
29.310 
29.3f»4 
29.  364 

29.386 


29. 

29. 

29. 14B|2a  6 

29. 

29. 

29. 

29. 


9. 
9.30,29.416  28. 


.  30;99.  474 
,  3029.  46Ci 


9.30,29.406  29. 
9. 30  29,  427 


29. 


285  18.4 
375  2a  1 
176!30.  6 
190,39.  6 
i;J2  48.7 
985l60.  2 

982.65.  0 

016.66.  2 
946  r)5.  6 
157  46.4 
249  39. 5 


9.  2029, 32J> 
9.30  29.417 


21.  5 
16.2 
20.8 
28.2 
36.2 
44.0 
56.1 
59.3 

m.  71. 

61.9. 
4a  2. 
36.3. 


134!.  722 
174:,  703 
2.12,672 


9.30 
9.30 


29.  .380 
29.  342 


9.30 


December,  1863.  ... 

January,  1864 

February,  1864 

March,  1864 

April.  1864 

May,  1864 

June,  1864 

July.  1864 

August,  18(H 

September,  1864 .... 

October,  1864 

November,  1864 

December,  1864. 

January,  1865 

February,  1865 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

Julv,  1865 

August,  1865 

September.  1865 

October,  1865 

November,  1865 

December.  1865 

Meau  of  (tpring 

Mean  of  summer 

Mean  of  autumn 

Mean  of  wluter 


29.471 
29.307 
29.  201 
2i».  272 
29.  373 
29.287 
29.  4.=i6 
29.428 
29.  345 
«t.  362 


29.31529. 


Means  of  all 


29.148  38.8  35.7 

28.  957  65,  8  60.  3 

29.  095  48.  2' 45.0, 
19.  246  22,  8120.  7 


29.  Ill  4a  9  40.  4 


24.5. 
19.2, 

21 
24.1 

a5.9 

44,2 

56.4 


29,309 
29.253 
29.  ,^58 
29.463 
29.  309 
29.  363 
29.366 
29.385 
29.414 
29.  470 
29.459 
29.407 
SS.426 


359  26.6 
213,20.  9 
096|2a  0 
160  26.  3 
195138.  4 
037|47.7 
065  fJ2.  0 
095:68.  6|63.  5 
794:70.  7:65.0, 
998|57.  2  5a  3 
078  44.3  41.8 

149  34.  9|:t2.  5 

150  2a  3  21. 4 
286  17.8  15.8 
373  22.  5  20, 3 
177|29.8  27.6 


188138.  9 
128  46.  7 
990.59.  5 
982164.  4 
OH  165.  6 
952:64.9 
159:45.  7  42. 7 
248  39.  1.36.0. 


757 
.701 

709 
.803 
.748 
.702 


35.8, 
44.2, 
55.5, 
59. 1 , 
60.3 
61.5, 


29.328 

29.416 
iO.  379 
29.342 


i9. 147  38.  3  35.  3 
28.  958  65.  1  60.  0 


29.  097 


47.  7'44.  9 


29.366 


29.24622.3J20.4 


29.  lis  4a  3  40. 1 


256 


N.  87  E 

8.  81  W. 
N.  74  W. 
N.  48  E. 
N.  52  E. 
N.  2  W. 
North  .. 
N.  18  W. 
N.  34  W. 
N.  74  E. 
N.  34  W. 
S.  84  W 
N.  88  W. 
N.  57  W. 
N.  1  W  . 
N.  54  W. 
N.83W. 
East.... 
S.  6E 
N.38  W. 
N.  11  VV. 
S.  15W. 
N.  13W. 
N.  81  W, 


91.4 


50.5 

88.6 


0.5 


76.1 


50.9 

7.0 


102.4 
86.3 


2.1 
47.2 

4K6 
122.6 
117.8 

87.3 
1.1 

59.4 

64.1 


32.1 
7.2 
16.0 
16.3 
121.5 


N.  12  E. 
N.  26  W. 
N.  65  W. 
N.65W. 


350.2 
151.6 
101.2 
145.5 


63.4 


81.1 
241.9 

3oa5 


0.30 
0.  U 

0.09 
0.08 
0.02 
0.07 

6.' 62 

0."i2 

0.10 
0.11 
0,28 
0.04 
0.08 
0.08 
0.05 
0.11 


a  35 

0.11 


7.2 


N.  42  W. 


648.5 


57a  I 


254 


0.41 
0.02 
0.79 
0.90 


89E 
74  W. 

88  W. 
47  E. 
55E. 
5B.. 
17  W. 
19  W. 
29  W. 
85  E 
32  W. 
88  W. 
87  W. 
60  W, 
2E.. 
58  W. 
Sii  W. 
71  E. 
9H-. 
37  W. 
3  W. 
8W  . 
1  E.. 
80  W. 


2.0 
30.5 


104.6 


49.5 

87.5 

7,4 


6.9 


69.8 


1.9 


52.3 


44.5 

8.B 


104.7 
80.9 


10.1 

7.0 

44.6 

■i6.*6 
124.1 
145.5 

94.5 

58.4 

GQ,G 


56.4 


7.1  N.  17E. 
5.  5  N.  26  W. 
7. 81  N.  60  W. 
8. 71  N.  71  W. 


244.0 
152.8 
131.0 
104.0 


64.9 


733 


2.12 


7,3  N.38W. 


631.8 


25.1 

1,8 
7.8 

l67.*3 


79.8 

2ia9 

319.  1 


547.9 
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Date. 


Prewnre 
reduced  to 
SSoPahr. 


h 


Temp., 

Fahr. 


Vapor. 


ode 

1 

t 


f 


wind. 


I' 

1^ 


1^ 


Reoolatloti  of  A«c 

and  Telootj,  tea 
per  hoar. 


N. 


December,  1863  .. 

Januar>',  1864 

February.  1864... 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

AuguMt.  1864 

8eptembfr,  1664.. 

October,  1864 

NovemW,  1864.. 
December,  1864  .. 
January,  1865  .... 
Febmury,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1865.. 
October,  1865  .... 
November,  1865.. 
December,  1865  .. 
Mean  of  epring... 
Mean  of  summer . 
Mean  of  autumn  . 
Mean  of  winter  . . 


Means  of  all. 


December,  1863.. 

January,  1864 

February,  1864... 

March,  1864 

AprU.  1864 

May,  1864 

June,  1864 

July,  1864 

Aug9iit,1864 

September,  1864.. 

October,  1864 

NovembtT,  1864 . . 
December,  1864  .. 

January,  1865 

Febrt.arv,  1865... 

Munh,  l'e65 

April,  18fi5 

,  May,  1H65 

June,  \^5 

July,  1865 

August,  1865 

September,  1865. . 

October,  1865 

Noyember,  1865 . . 
Doctmber,  1865  . . 
Mean  of  spring... 
Mean  of  summer . 
Mean  of  autumn . 
Mean  of  winter  . . 


Means  of. 


AM. 

a  30  29. 


8.  .30 
8.30 
8.30 


8.30  29. 
8.  .10i-». 


8.3f» 
8.» 

8.30 


8.30-29. 


ft.  30 
8.30 


8. 3C  29. 
8. 30  29. 
a  30  29. 


a  30 
a  30 
a  30 
a  30 
a3*j 
a3o 
a  30 


a  3<>29. 
a  30  29. 


a  30 
a  30 
a3( 
a  30 


4Gaf29. 

308  29. 
197  29. 
27ll29. 
37029. 
28629. 
457129. 
428128. 
345,28. 
363i'29. 
314  29. 
308  29. 
252129. 
356l29. 
460129. 
309129. 
362'29. 
364129. 
385  28. 
417128. 
467J29. 
458'-J8. 
406  29. 
424  29. 


96. 
20.6 


594. 


093  22.5 
161125.6 
192'38. 0 
03547. 

069  61. 
908  67.7 
798169.8 

003  .'se.  2 
079'4a5 
147.34.  5 
148123.  1 
284 1 17. 5 
372121.7 
179  29.  2 
192  37.9 
126  4a  2 

99y  .-ie.  9 

991163.5 
010  64.  8 
957l64.  0 
16545. 2 
246  38. 


29.32729.147 
29.4162a 
29.379  29.099 
29.339  29.243 


96164. 


a30 


».  456  29. 345^26. 3^.  3*.  113^.  753^).  S9 

29.30129. 

29. 

29. 


29.36529.112 


8  29. 
8  29. 
8  29. 
8  .29. 
8  ,29. 
8  29. 
8  29. 
8  29. 
8  <29. 
8 


.17.7 
3 
47.0 
22.0 


42.7 


4 

la 

20.7 
23.5' 
35.5' 
43.8 
7 

63.0 
64.5 
52.9' 
41.3 
32.3 
21.3 
15.5' 
19. 7j, 
27.1' 
35.0, 
44.  O! 
55.2, 
.'ia4, 
59.9 
60.9 
42.2 
i.7:. 


.755 

.740 

715 

731 

.780 

766 

.683 

760 

739 

77 

814 

775 

.722 

.670 

.702 


170.728' 
238 


6  35. 


779 
.723 
.740 
.826 
.763 

753 


34.8.180. 
59.4.455. 
44.2.279 
20.1.096. 


740 
737 
784 
717 


39.6.252.744 


r 


20.3 
22.2 
24.9 
37.3 
46.3 


071J60.3 
914  66.  6 

800  eae 


56.0 
42.9 
34. 
23.0 

17.2 


332. 


457  29.370  21.  1 
307129. 


361  29. 
36l!29. 
384 '2a 
416129. 
465129, 
45- 


28.2 
37.1 
47.5 
58.1 


00162. 
013  63.7 


406 


28.964 


6a 

44.6 
422^29. 946  3a 


29.168 


8  129.325 

8  ,29.41528. 
8  29.376 
8  29.335 


29.148 
965 
29.100 
29.240  21 


29.36329.113 


ia7'.090. 
20. 5 .  107 
•22. 9'.  108 
35. 1'.  176 
43.1.945 
55.2.386 
62.8.514 
64.0.542 
52.6.361 
40. 8'  232 

1L159 
21. 2 .  103 
15.3.07 
19.2.087 
26.2.126 
;J4. 4 .  16? 
43.5.236 
.54.  71. 390 
.6.415 
59.3.452. 
60.3.493 
41.8. 

5.176. 


N.85B 
8.82W 
N.80W 
.  N.50E 
»'N.  53E, 
N.  IE 
N.23W. 
N.28W 
N.33W. 
N.  82E. 
N.37W, 
N.88W. 
N.80W. 
N.61W, 
N.  5  E. 
N.41W. 
N.87W. 
N.  74E 
8.  6  W 
N.38W. 
N.17W. 
8.  6  W. 
7.8  N.  1   E 

a  9  N.sew. 


3.0 
2.8 
2.5 
2.4 
3.4 
3.4 
1.5 

a7 

2.7 
2.1 
2.8 
4.4 
5.2 

a? 


&3 


12: 
47. 
63. 
104. 
40. 
18. 
72. 

8. 
68. 

4. 
28. 
55w 


12.6* 


«t9 


55. 9i 

«.l. 

9.3 


63L0 


ao  82.8 


0.06 
0.20 
0.20 
0.03 


557. 


772  0. 07 
704 
77710.03 
7580. 01 
78810.07 
825i0.06 
773'0. 07 
72010. 32 
674'0. 02 
708  0.04 
740  0.15 
739  0. 07 
70r|... 
794... 
732... 
759  0. 17 


7.4 


— .  sao 


58.9 


N.  15E. 
N.38W 
N.62W, 
N.  60W. 


274.7 

166.9 
12L0 
174.9 


840 


0.32 


235. 


36. 

6a3 

46.5 

.7 


9  34. 


.  21. 176 
58.9.449 
4:J.  8 .  276 
19. 9 .  095 


7730.04 
742 


7450.52 
75410.21 
790'0.56 
7200.93 


42.1 


1.2.249.7582.22 


N.38W. 


N.e6E. 

N.88W. 

N.84W. 

N.  50E. 

N.  50  £. 

North  .  . 

N.24W. 

N.20W. 

N.37W. 

N.  63E 

N.  44  W. 

S.85W 

N.81W. 
a  8'  N.57W. 
a8  N.  8  E 
a  0,  N.  28  W. 
a  0  N.  89  W. 
5.2'  N.  53E 
6.8  S.  4  W 
5.  9'  N.  40  W. 
5.4JN.21W. 
5.8  8.  9W. 
7.8  N.9E.. 
a7  8.85W 


L3 


737.5 


as 

2.8 
2.6 
2.2 

a2 
a2 

2.1 
1.2 
2.6 
2.5 
2.5 
4.4 
5.3 

a5 
ai 


Ll 


8X9 


10L8. 


5L6 
73.9 

a7 


eas 


1.  9)  50. 
2.5 


7.4 
5.6 

8!6 


N.UE 
N.  35'W. 
N.65W. 
N.60W. 


90. 


10.  r 


-.     27.2* 
48,0.... 


85. 


S3.9 

9J7 


1.5275.4 


177.8 
102.7 


2.0)181.3 


7.3  N.38W. 


&U|jHi.; 

i.spseTi 


9Ll 


53.4 


ni 

47.1 
"SLi 

lE-.f 

mi 
«{ 

""in 
Mi 


la? 


8SlS 
75.4 


113 

4&1 


5t: 

13£" 

laj 


2tf 

Tti 

"14 
liJ 


M&3 


1*.' 
333.4 

3oaT 


61&S 
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Meitorologicdl  oietrvitumtt  at  l%uniier  Bay  bland,  S/t). — Omtfniied. 


Date. 


Deoember,  1663. 
January,  1864.  .. 
February,  1864 
March,  18€4 

April,  1864 V-- 

May,  1864  * 

Jane,  1864 
July,  1864 
Anguit,  1664 
8ept«-mber,  1864 
October,  1864    . 
November,  1864 
December.  1864. 
January,  1865 
Febrnary.  1865. 
March,  1865 
April,  1865 
May,  1865 
June,  1865 
July,  1865.. 
August,  1865 
September.  1865 
October,  1865 .  .. 
November,  1865 
December,  1865. 
Mean  of  spring . 
Mean  of  summer 
Mean  of  autumn 
Mean  of  winter. 


Means  of  all 


December.  1863. 
January,  1864 
February.  1864 
March,  1864 
April,  1864 
May,  1864 
June,  1864 
July,  1864 
August.  1864 
September.  1864 
October,  1864.  . 
November,  1864 
December,  1864.. 
January.  1865 

Febmarv.  1865 

Mareh,  ite. 
April,  1865 
May,  1865 
June,  1865 
July,  1865 
August,  1865 
September.  1865 
October,  1865    .. 
November,  1865. 
December,  1865. 
Mean  of  spring 
Mean  of  summer 
Mean  of  anturan 
Mean  of  winter 

Means  of  all 
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MfUwrological  observations  at  Thundtr  Bay  Island,  SfC'^Oontmaed^ 


Date. 


December,  1863.. 
January.  1864  — 
Febmary,  1864... 

March,  1864 

April.  1864 

May,  1864 

June,  1864 

July.  1864 

Augnst,  1864 

September,  1864.. 
October,  1864  .... 
November,  1864 . . 
December.  1864 . . 
January,  18^.... 
February,  1865... 

March,  1865 

April.  1865 

May,  1865 

June,  1865 

July,  1865 

Auguft,  1865 

SeptembtT,  1865.. 

October,  1865 

November,  1865.. 
December,  1865.. 
Mean  of  spring... 
Mean  of  summer  . 
Mean  of  autumn . 
Mean  of  winter  . . 


Means  of  all.... 


December,  1863 . . 
January,  1864.... 
February,  1864... 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

AngUHt,  1864 

September.  1864  . 

October,  1864 

November,  1864.. 
December,  1864 .. 
January,  1865  .... 
Februa'ry,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

AugUHT,  1865  .... 
September.  1865. . 

October,  1865 

Novemb«»r.  1865.. 
December,  1865 . . 

Mean  of  Kpring 

Meai%  of  Muiiiuier . 
Mean  o'  autumn  . 
Mean  of  winter  . . 


A.M. 

6.30S9.443|29l329 

6.30 


6.3029. 
a  30  29. 
6.30,29. 
6.30^29. 
6.30'29. 
6.3029. 
6. 30  29. 
&  30  29. 
6.30|29. 
6. 30  29. 
6.30,29. 
6.30129. 
6.3029. 
6.3029. 
6.30  29. 
6.3029. 
6.30.29. 
6.30i29. 
6. 30  29. 
6. 30129. 
6. 30  29. 
6.3029. 


Pressure 
reduced  to 
320Fahr. 


^1 
1^ 


29.291 


"A 

11 


29.200 


Temp. 
Fahr. 


26.2i24.3 

19.9,1&3 


17829.07.^21.82al 
252,29  14823.221.4 
359  29.191,34.833.0 
27829.04143.941.5 
45229.083*56.552  9 
424  28. 939  63. 3,6a  2 


28.824)65.4  61.7 
29.01053.951 
29.073141.940.0 
29.137'34.r32.0 
29.  147[22l  4|2a  6 
29.286  16. 6!  14. 8 
45229.367  20.218.4 
303,29. 185'26. 0  24. 1 
351^.19.5,34.231.9 
355:29.132  43.9  40.9 
37629.007  55.352.7 
406129.016,58.855. 
46229.04060.056.7 
455|2a  991,60. 6158. 3 
4O3ks.l7043.4  40.9 
41929.24137.835.3 


6.3029. 
6.3029. 
6.3029. 
&3029. 


6. 30  29. 356  29. 1 18  40. 1  37. 7 


31629. 149134  2,32. 1 
409  28. 98459. 9l56L  5 
37229.104145.342.9 
328  29.234  21.219.4 


29.445*29. 
29.28329. 
29. 17629. 
29.245!29. 
29.356-29. 
29. 27829. 
29.  44929. 
29. 422,28. 

29. 333.28. 
29.35528. 
29.30l|29. 
29.298129. 
29. 249  29. 
29. 357  29. 
29. 452  29. 
29.  .302'29. 
29.34629. 
29. 352  29. 
29.37129. 
29.4()4'29. 
29. 461 '29. 
29.4532a 
29.40313. 

29. 420.29. 


33026.324.3. 

19019.818.2. 
07221.7120.1 
14222.921.2 
190  34. 3*32. 6 
04143.9141.5 
093*54. 9)51. 6 
947162. 2159. 4 
823164. 861. 4 
998  53.4  51.5 
073,41. 9,4a  0 
136  34. 1 32. 1 
148122. 3  2a  5 
287116.514.7 
367  2a  Oi' 18. 2 
187'25. 5  23. 6 
193133. 3  31. 2 
13542. 6|39.  9 
010,54.4152.0, 
02357.6,54.3. 
05059. 1|55.  9 
991 160.558. 2 
irj'4.3.0|4a6. 
94li37.8i35.3 


29. 31329. 148  33. 7  31. 7 


29. 4062a  991  ;58. 8 
29. 372  29.  10245. 1 
29.327  29.23221.1 


55.8 
42.9 
19.3. 


Mean  of  all 6  29.354  29.11839.737.4.235.7813.43  7.3  N.40W. 


Vapor. 


114 
091 
103 
103 
167 
237 
369 
485 
510. 
348 
228 
161 
102 
070 
065. 
118 
156 
223 
369 
390 
422 
464 
233 
178 


094 


.239 


1)5 

093 

104 

103 

166 

237 

356 

474 

510 

357 

228 

162 

101 

070 

085 

115 

153 

217. 

361 

380 

411. 

462. 

230 

179. 


k 

a 


.775 

726 
.714 

740 
.824 

812 
.761 
.824 

800 
.844 
.839 
.778 
.731 

680 

714 
.741 

763 
.762 
.832 

781 
.802 

862 

790 


774 
.800 
.812 
.723 


777 


75ea34 
732a04 
723  a  29 
74l!a  14 

a  21 


ai5 

a  is 
a  05 
ao5 


OSfOi' 

836!a20 
784,a22 
733  a  38 
678,a  09 
716  a  09 
729'a23 
776,a06 
777  a  03 
84ia02i 
795  a  12 
808  a  20, 
86ua40 
791 
763. 


a 


Wind. 


N.  e3E. 
N.74W. 
N.82W. 
N.  64  E. 
N.52E. 
N.  8W. 
N.32W. 
N.  17  W 
N.37W. 
N.61  E 
N.53W, 
S.89  W. 
N.78W. 
N.55W. 
N.  3W. 
N.  17  W. 
N.81W. 
N.  9  E 
8.  11  W. 


6.01  N.43W. 


7.3 


778a 


165 

415.812 
269.810 
095.723 


as 

7.3 

a6 

7.1 

ao 
7.8 
4.3 
5.4 
6.9 
7.2 
ao 
9.1 
9.0 
a8 
a  2 
7.8 
7.3 
ao 
7.0 
ao 

5w5 

ao 
ao 
7.9 


82  7.3 

a  51  5.8 
a  87  7.7 

1.23  a  4 


N.40W. 
8.  24  W. 
N.  19  E . 
N.88W. 


N.  3E. 
N.38W. 
N.e7W. 
N.57W. 


N.42W. 


58E. 

75  W. 
77  W. 
62E. 
51  E. 

8W. 
32  W. 
25  W. 
34  W. 
52E. 

48  W. 
89  W. 

76  W, 
53  W. 

2W. 
18  W. 
83  W. 
23E. 
11  W. 

49  W. 
36  W. 
31  W. 
70  E. 
86  W. 


N.  6E 
N.  42  W. 
N.60W. 
N.58W. 


li 


S.2 
Z.2 
2.8 
2.5 
3.0 

a 

1.9 

1. 

2. 

2.5 

2.5 

4.8 

5.4 

4.3 

2.7 

2.5 

ai 

1.0 
1.4 
1.9 

a8 

2:0 
2.6 
4.0 


1.6 


1.8 
3.6 
3.5 
2.3 

a3 
a8 

2.3 
1.7 
2.3 
2.9 
3.7 
4.7 
5.5 
4.5 
2.7 
2.6 
3.6 
a  9 
1.3 
3.1 
LO 
1.9 
2,9 
3.5 


Reeolntioo  of  direetiaa 
and  velocity.  In  milaa 
per  boor. 


N.      8.     £. 


aa 
2ai 
11.0 
34.7 
55.3 
11a 
4ai 
44.3 
6a6 
3a2 
4a3 

*34.*6 
74.8 
74.8 
72. 
14.0 
30.9 

ii.'i 

19.8 

*8i*8 
3.9 


43.9 
54*7 


323.3 

17a  3 

111.5 
35a5 


85a6 


7. 


324.5 
19a  5 
15a  9 
274.2 


94a  1 


9lO 


as 


3a4 


4a4 


9BL8 


7L3 
7L0 


64.6 


18.7 


S&7 
81.7 


31.3 
14.3 
4&6 


08.9 
144.9 
164.4 
M&l 

as 

98.5 
91.  < 


8.3 
38.6 
16L1 
d4.3 


lao^ 

154.8 
95».9 
397.  8 


4617 


6ao 

77.4 


eaa 


11.0 


ia3 


32.4 


790.3 


108L9 
78.7 


15l1 
36L8 
28.5 
4L1 

"6L6 
14a  8 
I<Sl8 
IILS 
L9 
34.5 
79.4 

'ri 
49.6 
i&i 

9B.4 


10L6 


175.5 
2518 

4118 


811.5 
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Meteorological  oheervatione  at  Thunder  Bay  Island^  Sfc. — Gontiniied. 


Date. 


December,  1863 
January,  1864 
February,  1864 

March,  1S64 

April,  1864 

Hay.  1864 

Jmie,  1864 

July.  1864 

Aaguit,  1864... 
Septt^mber.  1864 
October,  1864... 
November.  1864 
December,  1864 
January,  id65- 
February,  1865, 

March,  1865 

April.  1865 

May,  1865 

June,  1865 

July.  1865 

August,  1865-... 
September,  1865. 

October,  1865 

Kovember,  1865 
December,  1865 
Mean  of  spring 
•Mean  of  summer 
Mean  of  autumn 
Mean  of  winter 

Means  of  all 


December.  1863 
January,  1864 

February.  1864 

March,  1864 

April,  1864 

May,1864 

June,  1864 

July,  1864 

August,  1864 

September.  1864 
October,  1864... 
November,  1864 
December,  1864 
January,  1865 
February,  1865. 
March,  1865-... 

April,  1865 

Mav,  1865 

June,  1365 

July,  1865 

August,  1865... 
Septbmber.  1^5 
October,  1855... 
November,  1865 
December,  1865 
Mean  of  spring 
Mean  of  wammer 
ftfean  of  autumn 
Mean  of  winter 

Means  of  all 5  29. 353i29. 12ll39. 1  36.  9 
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Meteorological  obtervatiom  at  Thunder  Bay  Idandf  ifc — Gontniaed. 


December,  1863 
Jannary,  1864  . 
February,  1664 
March,  1864  .... 

April,  1864 

May,  1864 

Jane.  1864 

July,  1864 

Anflrnst,  1864... 
September,  1864 
October,  1864  .. 
Norember,  1864 
December,  1864 
Janaary,  1865 
February.  1865 
March,  1865  ... 

April,  1865 

May,  1865 

June,  1865 

July.  1865 

August,  1865  .. 
September,  1865 
October,  1865 
KoYember,  1865 
December,  1865 
Menn  of  spring 
Mean  of  rammer 
Mean  of  autumn 
1  of  winter 


Meant  of  an 


December.  1863 
January,  1864 
February,  1864 
March,  1864 
April  1864 
May,  1864 
Jane.  1864 
July,  1864 
Augurt,  1864 
8ept<>mber.  1864 
October,  1864  . . 
November,  1864 
Dect-mber.  1864 
January,  1865. 
February.  1865 
March.  1865 
April,  1865 
May,  1865 
June,  1865 
July,  1865 
Augnit,  1865 
fiefrtember,  IWH. 
October,  1865  . . 
November,  1865 
December,  1865 
Mean  of  ipring. 
Mean  of  rammer 
Mean  of  autumn 
Mean  of  winter 


MeansofaU 4  28. 353 29. 123 39. 0  3& 7 
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Meteorological  ohservations  at  Thunder  Bay  Island,  ^. — Gontinaed. 


Date. 


PreMRire 
reduced  to 
320F«hr. 


Tein]»., 
Ffthr. 


Vapor. 


r 


t 


IS. 


Wind. 


II 


Resolution  of  direction 
and  velocity.  In  miles 
per  hour. 


N.      8.     E.     W. 


December.  ISSS . . 
January,  1864.... 
February,  1864... 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

AufiTuat,  1864 

September,  1864.. 

October,  1864 

November,  1864.. 
December,  1864  . . 
January,  1865.... 
February,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

AugUHt.  1865 

September,  1865.. 

October,  1865 

November,  1865.. 
December,  1865.. 
Mean  of  spring. . . 
Mean  of  summer . 
Mean  of  autumn . 
Mean  of  winter  . . 


Means  of  all., 


Deeember,  1863.. 

January,  1864 

February,  1864... 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

August.  1864 

September,  1864.. 

October,  1864 

November,  1864.. 
December,  1864.. 

January,  1865 

February,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August  1865 

September,  1865.. 

October,  1865 

November,  1865.. 
December,  1865.. 
Mean  of  spring... 
Mean  of  summer . 
Mean  of  autumn . 
Mean  of  winter  . . 

Means  of  all.. 


A.M. 
3.3029. 
3.3029. 
3.30 
a  30  29. 
3.30 
a30 
3.3029. 
a  30  29. 
a  30129. 
a  30  29. 
a  30  29. 
a  30  29. 
a30! 


278  29. 


437129.32626. 
18520.1 
29.07522. 
29. 150,22. 6 
29.1883a 
20.04242.4 
29. 081  Sa  4 
28.95761.3 
28.82564.3 
29.02153.1 
29. 069  42. 0 
29. 139  33. 9 


29.178 


02a 


020. 


631. 


a  30 

a3o 
a3o 


a3029. 


a  30  29. 
a  30  29. 
a  30  29. 
a  30  29, 
a30'29. 
a  30  29, 
a  30  29. 


a  30  29, 
a  30  29. 
a  30  29. 370  2a 
a  30  29. 


a  30  29. 353  29. 194  3a  9  36. 6 .  229 


29. 159,21. 9 
29.29815.4 
29.374118.8 
29. 198  24. 5 
29.212,32.0 
29. 15040. 
29. 030;52. 
29.05055. 
46529.060156. 
988  61. 0 
29.171142,9 
29. 340,38. 1 


9 

18.2, 

1.3 

20.9 

s; 

4a  2 
5a4 

58.5, 
1.9 
50.5 
40.0 
31.7 

2ai 
ia6 

17.0 

22.6 

29.9 

037.6 

049.9 


447  2a 


421 


052. 
655. 


0 
5 
58.3 
40.4 
35.5 


1.313 
1.401 


0.3a  1 35. 
732.*536.' 


29. 157  32. 
29.000,57.4 

104'|45. 
29.23620.7 


442  29l 


5 

54.5, 

7 

las 


242. 


33995. 
29.ie3'2a 
29.07832. 
29.15222. 
29.190 
29.040 
29.079 
2a  947 
2a  824 


29.365  29.023 
29.29529. 


29.259 
366 
45.5 
310 
360 
341) 
367 
405 


33. 
42. 

5a 

61. 
64. 

5a 

>.  068:42. 
29.13734. 
29.160 
29.301 
29.375 
29.200 
29.215 
29. 149 
29.034 
29.053 


9Sa8 

2ia6 
2a4 

520.8 
31.7 
40.3 
50.4 
5a7 

561.0 


350.6.342 


1.447 
1.399 


2a  965 


1 
2a  172  42. 9 


29. 
29. 
39. 
29. 4S0|29.940|3a  1 35.6).  ISOJ.  75810.09 


314129.15638. 
57.4 
29.104 


3 

3  |29.400|28.999 
'3 
3 


29.370 
29.330 


29.23820.7 


031.9 
20.1 

ia4 

16.8 
22.6 
29.9 
37.6 
49.6 
51.8 
655.4 


4a  4 


530.1 


45.2 


29. 353  29. 125  38. 9  36. 6 .  39a.  775  a  38 


731 
752 
720 

.741 
810 

.812 

.792 
837 

.810 
824 
826 

.771 
723 

.661 
697 

.720 


146.774 
200.790 
3371.850 
354.806 
4a'>;.  808 


847 
.789 
761 


092 


774 
817 
.803 
.714 


.110 

093, 
.102 
.102 

156 
.227 

346 
.464 

502, 


4a0.227 


ai 

7.6 
7.4 
5.7 
7.6 
7.5 

a6 

•^4 
6.5 
7.1 

a2 
ao 
a5 
ai 
ao 

6.7 
5.2 
6.9 
5.6 

a6 

5.3 
7.2 
7.1 


777 


a7 


735a95 
749  a  16 


ass 
a  18 
a  07 
a  01 
an 


832  a  07 
806 


160. 
.099. 
.065. 

080. 

1101. 
.  145. 

200. 
.333I. 
.3521. 

404. 


706 
772 
786 
846 
802 
804 
58.5l.462{.844 
787 


.287.' 


a20 
a 
a  20 
a  09 
aj2 
a  12 
a  30 
a  13 
a  22 
a  15 
a  25 
a  04 
a  10 


ai 

7.7 

7.3 

5.5 

7.6 

7.4 

a8 

4.5 

a2 

a 

7.7 

ao 

ao 

a5 

7.9 

7.8 

e.6 

5.2 

6.5 

5. 

a6 


N.48E. 
N.58W, 
N.54W. 
N.S3E. 

N.  51  £  . 
N.  9W. 
N.38W, 
N.38W. 
N.20W. 
N.56B. 
N.46W, 
8.  84W, 
N.57  W. 
N.44W, 
N.  10  W. 
N.23W. 
N.88W. 
N.15E  . 
8.  25W, 
N.43W 
N.45W. 
8.  28W. 
N.  16  E  . 
N.88W. 


1.4 
5. 

ai 
as 

2.0 

4. 

2. 

2.4 

2.3 


29. 4 

9a 

52.7 

9a  8 

37.7 
121.0 
9  69.5 
50.2 
68.7 
32.2 
69.3 


3a7 


43.2 

47.8 


127.8 
7a7 


19.6 
5a2 
4&9 
25.0 


88.9 
98.6 
68.8 
92.6 
2.4 
31.4 

""6a9 
28.9 

isa 

a8 


lao 


a8 

23.  si.... 


72.9 

14a  7 

13a  9 

96.5 

12.3 

4ao 
sac 


23.9 


37.9 


11.0 
6a8 

2a9 

15.0 


N.  3W. 
N.39W. 
N.39W. 
N,43W. 


38ad 

271.7 
290.4 
436.5 


1&8 
928.8 
23a2 
415.5 


N.39W. 


2.3 


1392.5 


899.3 


S.  0  8.  58  W. 


771  a 


81 

a  86 
a  64 

1.G7 


a7 

5.0 
6.9 
7.9 


N.  4E. 
N.51W. 
N.63W. 
N.ISE. 
N.  61 B  . 
N.  7W. 
N.30W. 
N.40W. 
N.25W. 
N.  57  E  . 
N.44W. 
8.  81  W. 
N.57W. 
N.45W. 
N.  low. 
N.22W. 
N.  83W. 
^.  2W. 
8.  11  W. 
N.43W. 
N.49W. 


N.13E. 
N.87W. 


20. 

101.4 
62.0 
95.2 
88.4 

124.7 
89.4 

sa 
5a7 
4a 
7a8 

*95.*3 
95.7 
64.8 
97.2 
6.8 
3a  1 

'64.8 
25.9 

150.9 
4-7 


LS 


26.4 
51.0 


184.7 
184.1 


6ai 


las 

49.3 
49.4 
86.4 


23L4 


2ao 
iae 


3S.fi 


71.9 
14a  3 
145.4 
94.5 
11.7 
3a7 
50.4 
1.2 
4.4 
61.1 
89.9 
9a9 


87.9 


N.   5W. 

N.38W. 
N.43W. 
N.49W. 


8.1 

1.9 
1.8 

a6 


385.4 

274. 

233.2 

439.8 


39.4 
22a5 
227.4 
49a  9 


6.6  N.36W 


3.81338.4 


976.9 
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Meteorological  observations  at  Thunder  Bay  Island,  8fr. — Continaed. 


D«t6. 


PreMore 
reduced  to 
asopahr. 


II 

r 


i| 


Tein|»., 
FaLr. 


^ 


51 
II 


Vapor. 


qqS 


II 


l| 

ll 

S-e 
I' 

Is 


8k| 
ll 

I 

4l 


Wind. 


ll 


I" 


RetolatiOB 
aod  relooity.  In 
per  boar. 


N.      8.     E.      w. 


Deoember,  1863  . . . 

Jaonary,  1864 

February,  1864.... 

Mareh.  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

August,  1864 

September,  1864... 

Oetober.  1864 

November.  1864.., 
December,  1864... 

Jaouary,  1865 

February.  1865.... 

Mareb,  1865 

April,  1865 

May.  1865 

June,  1865 

July,  1865 

August.  1865 

September.  1865... 
October,  1865 .  ... 
November,  1865.. 
Deoember,  1865... 
Mtfanof  spring.... 
Mean  of  summer. 
Mean  of  autumn  . 
Mean  of  winter  . . . 

Means  of  aU. 


December,  1863 ... 

January,  1864 

February,  1864.... 

March,  1864 

April,  1864 

May,  1864 

June,  1864..: 

July,  1864 

August.  1864 

September.  18^... 

October,  1864 

November,  1864... 
December,  1864  ... 

January,  1865 

February,  1865 

Mareb,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1865... 

October,  1865 

November,  1865... 
December.  1865... 
Mean  of  spring.... 
Mean  of  summer . . 
Mean  of  autumn .. 
Mean  of  wiuier ... 

Weans  of  aU.. 


A.M. 

2.30». 

3.3029. 

2.3029. 

•2.3029. 

3.3029. 

2.3029. 

2.3029. 

2.3029. 

2L3029. 

2.3029. 

2.3029. 

2.3029. 

2L3029. 

2L30». 

2.3029. 

2.3029. 

2.3029. 

2. 30  29. 

2. 30  29. 

2.3029. 

2.3029. 

2.3029. 

2.3029. 

2.30,29. 


439  29. 33826.023. 
2T729.183;20.318.6 
18429.080|22.220.5 
25829. 15&22. 7  21.0 
347,29. 191  33.  «31. 7. 
26729.04142L74a4 
42729,07951550.5 
4li;28|M4  61.85e.9 
326  28. 827  64. 7  6L1 
364  29.019153.550.8 
393  29. 066  42.1  4a  0 
29629.13634.031.8 
25929.15822.020.2 
366  29.3021 15. 3  la  4 
45629.37718.816.9. 
311129.80124.6122.6*. 
36225.21732.129.91. 
35029. 15r40. 1 37. 6*. 
36729.03351.949.7. 
406  29. 05055. 2'5l.». 
464  29.06258.755.4 
448  28. 987  61. 2  5a  a. 
39929.1784a0|4a4 
4S0|29.941|38.235.6 


731 
741 
.731 
.740 
.805 
807 
792 
.835 
797 
820 
.826 


2.3029.31629.15033. 
2.3029.4002a999'57.6 
2.3029.37029.103451 3 
2.3029.33029.238i2a8 


6'30. 


156.768 
.401.1 
42.8.266.799 


KSf 
54.6 


2. 30'29. 354  29. 12539.1 


129.441 129. 
'29.27529. 
29.187  29. 
29.26229. 
29.348  29. 
29. 269  29. 
29. 424  29. 
'29.40828. 
29.:«728. 
29.364  29. 
29.294,29. 
29.295'29. 
29.260129. 
29. 368  29. 
29.457129. 
29.313129. 
29.36029. 
29.350'29. 
29.367j29. 
29. 407'29. 
29. 463  29. 
129.44928. 
29. 399,29. 
29. 421 29. 


ia9 


in 

094 
104 
102 
156 
326 
348 
466 
499 
345 
227 
160-.  779 
100.722 
064.654 
0791.692 
100.  "jm 
144.767 
199 .  782 
334.842 
356.793 
402.799 
,  461,.  840 
,227.780 
,179.749 


0921.712 


36. 7|.  229 .  772 


32826.234.1 
18120. 5  la  8 
084  22  32a5{, 
15922.921.1 
191,33.7  31.8 
042^42.840.5 
077|53. 8  50. 6 
940;e2. 0  59. 1 
827,64.961.1 
01753.650.8 
068142. 2  4a  0. 
32.0. 


ai 

7.7 
7.3 
5.7 
7.5 
7.6 

a6 

4.4 

ao 

5.9 
7.5 

7.8 

ai 
a5 
ao 

7.8 

6.6 
5.3  N. 
6.  l!  8. 
5.T  N. 


132^34. 1 

160J22.0 

30315.5 

378119.1 

20224.7 

21532.3 

153|4a  3 

03353.1 

05255.5 

063158. 8  55. 4 

988  61.558.6 

171  43. 14a  5, 

d423a33&6{ 


ia6. 

17.2. 
22.7. 

3ai 

37.7 
49.8 
52.2. 


29. 317:29. 160  32. 8  30. 6 
I29.399;2a998'57.8,54.7 
139.371)29.10345.542.9 
29.33129.23920.919.1 


39.354 


39. 135|39. 3 


36.8 


113.733a37 

094.736  a  15 

IO3I.  7190. 33 

103. 738  a  18 

157,'.  805  a  20 

327. 803  a  06 

347. 782  a  20 

468.830.... 

5001.792 

3461. 813  a  11 

226L  8170. 17 

163.7740.23 

100.725|a30 

065 

079 

110 

145 

198 

335 

354 

400 

461 


.656k).  08 
.  683'a  08 
.702|ai5 
764a35 
.772a  10 


179 


839 


a  19 


789a  27 


794 
.833 

781 
.745 


a  10 


a  15 
a  03 


.156.7641.04 
401 1. 80410. 76 
267.794  a 68 
092.7091.10 


.339.768>a58 


6.6 


38  W. 
54  W. 

58  W. 
13  E. 
63  E. 

6W. 

38  W. 

43  W. 
88  W. 

59  B. 
44W. 
83W 
57  W. 
45  W. 

low. 

16  W. 

44  W. 
5  W. 

34  W. 

39  W. 

45  W. 
56  W. 
13  E. 
^W. 


a7 
5.4 
8.7 
ao 
1.8 
4.0 
3.9 
8.5 

8.5 
8.6 

a6 
4.9 
5.7 
4.0 

3.8 

ai 
1.0 
1.5 
a8 

8.8 
L3 

a9 

5.3 

ao 


North.. 
N.28W. 
N.52W. 

N.48W. 


8.3 
8.3 
8.3 

a5 


N.36W. 


8.4 


7.7  8.8$W. 
7. 6  N.  51  W. 
7.3'N.63W. 
a6  N.  1  E 
7.5  N.  59E 
7.5  N.  5W. 
a  6  N.  34  W. 
4.4  N.40W. 
&6  N.30W. 

5.8  N.64E 
N.40W. 
8.83W 
K.63W. 
N.  43  W. 
N.IOW. 
N.13W. 
N.37W. 
N.13W. 
8.36W. 
N.35W. 
N.  43  W. 
8.58W. 
N.  18  E. 
West... 


6.3 


N.  8  W. 

N.39W, 

N.  47  w; 

N.53W. 


N.36W. 


1.3 

5.8 
8.8 
8.8 
L8 
4.3 

a8 

8.1 
8.4 
8.2 

a7 

a 

a8 

4.1 
8. 

a3 
a8 

1.7 

a  6 

8.8 
1.6 

a8 

a 

a 


8.3 

8.1 
1.9 
a3 


16.3 

loao. 
49.1. 

83.7. 
85.8 
184.3^ 
69.8 
56.8 
67.0 
39.0 
88.5 

'iai 

87.6 
6a5 
91.4 
83.4 
46.ff 


19.6 
47.7 


66L9 


2a3 


81.1 


67.8'. 
86.3!. 

liai 

leaa.... 

8.5 


399.5.... 
35a4 
24a8 
409.0 


37.6 


2.6 


MiaTi. 


ia« 

136.8 
78L« 


las 

Al 
5X0 
38.6 


7S.9 
146.6 
147.  f 

88.8 

las 

26.3 
2Lt 

aT 

14.4 
519 

26.1 
8^.8 

*86.'i 


198.9 
334.7 

47ao 


1007.0 


8.8132a 
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MetearoIogic€d  observations  at  Thunder  Bay  Island^  Sfc, — Gootinaed. 


Dftte. 


Prenore 
reduced  to 
330F«hr. 


U 


Temp., 
Fahr. 


Vapor. 


V 


iliji 

la 


as 


If 

4l 


Wind. 


H 

r 


Refolntlon  of  dirvetion 
and  velocity,  fai  miles 
per  boor. 


N.      8.     E.     W. 


December,  1863 . . 

Janoury,  1664 

February,  1864... 

Maneb,  1884 

April,  1864 

Hay,  1664 

Jane,  1864 

July,  1664 

Aoguft,  1864 

September,  1864.. 
October,  1864.  ... 
Norember.  1864. . 
December,  1864.. 

January,  1865 

February,  1865... 

Hareb,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

AugUMtt  1865 

September,  1865.. 

October,  1865 

November,  1865.. 
December,  1865. . 
ICeav  of  spring... 
Mean  of  itummer. 
Mean  of  autumn . 
Meanof  winter .. 


lof  aU. 


December,  1863. .. 

January,  1864 

February.  1864.... 

March.  1864 

April,  1864 

May,  1864 , 

Jane,  1864 

Jaly,  1864 

AuffUMt,  1864 , 

September.  1864.. 
October.  1864.  .... 
November,  1864.., 
December,  1864. . 

January,  1865 

February,  1865... 

March,  1865 

April,  1865 

May,  1865 , 

June,  1865 , 

July,  1865 

August  1865 

September,  1865... 

October,  1865 

November,  1865... 
December,  18KS.., 
Meanof  spring..., 
Mean  of  summer . , 
Mean  of  autumn . , 
Mean  of  winter.  . , 

Means  of  all.. 


39. 


A.IC. 

1.3029L443|2d. 

1.3^29.27329. 

1.30,89.188 

1.30  39. 261 S9. 

1.3039.343  39. 

1 30  29. 272  29. 

1.3029.434 

1.3029.407 

1.3029.3S83& 

1.30  3a  366 

1. 3029. 996 

1.3029.29629. 

1.3039.36339. 

L30j29.36829. 

L3029.45729. 

1.3029.31429. 

1.30|29.36729. 

1.30129.35029. 

1.302a3%'29, 

1.30t39.40539. 

1.3039.46129. 

1.30|29.4512a 

1.30*29.39829. 

L  30129. 422  29. 


3S826.3 

180  2a8 

29.06522.3 


24.3 

19.0 

2a5 

158123.221.4 


29.184  34.1 


29.07654.1 


346 

470 

503 

29. 010  Sa  9  5L  0^.356 


38.937 


044 


4ai 


68:3 
65.2 


32.1 
4a6 
5a8 
59.3 
61.3 


42.3 


4a  1 


34. 233. 1 


32.2 
15.8 
19.4 
25.0 


8a4 
13.9 
17.5 
22.9 


22332.730.4 


4a  6 
50.4 
56.1 
59.0 


37.9 

5ao 

52.7 
55.6 


9906l!55e.6 


0|29. 
0^. 

a'aa 


43.3 


38,535,7 


1.3029.31889. 
1.30 

1.3029.37189. 
1.3039.33229. 


L  30  29. 355  2a  124  39. 5 


89.44489. 
29.87229. 
29. 191 29. 


L191 


34.1 


1.048  43.2 
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8. 0  N. 

a  2  N. 

8. 2  N. 

a3l  N. 

8. 4;  N. 

8.  51  N. 

8. 3  N. 

8. 5  N. 

8.6  N. 
8.6  N. 


8. 8;  N. 
8.  7  N. 
a6  N. 
8.  4!  N. 
8. 5i  N. 
8. 5j  N. 
a  6  N. 
a  5,  N. 
a  6;  N. 
8.  5  N. 

asiN. 
a  4'  N. 

a4j  N. 
a2  N. 
a  21 N. 

a  0  N. 

7.  9  N. 
7. 8  N. 
7.  71  N. 
7.  6'  N. 
7.  6i  N. 
7.  7;  N. 
7.  8!  N. 


29.228 


23.5 


21.3 


20.9 


,695 


.097 


iai2 


58  W. 

56  W. 
55  W. 

53  W. 

48  W. 

49  W. 
43  W. 
55  W, 
49  W. 
51  W. 
55  W. 

58  W 

57  \V 
02  W. 

54  W. 
60  W. 

60  W. 
71  W. 

65  W. 

68  W. 
67  W. 

66  W. 

62  W. 

63  W 
63  W. 
66  W. 

69  W. 
66  W. 

59  W 

61  W. 
63  W. 

60  W. 
60  W. 

58  W. 

59  W. 
SOW. 

55  W. 
55  W. 

57  W. 

58  W. 
38  W. 
61 W. 

62  W. 

62  W. 
69  W. 

59  W. 

63  W. 

60  W. 


ai 
a4 
a3 
3.3 
as 
a  6 
a  4 

28 

a  2 

2.8 
2.9 
2.7 

26 
2.2 
2.1 
2.0 
2.0 
1.9 
1.9 
1.6 
2.1 
1.9 
2.2 
2,3 
2.0 
22 
1.9 
1.7 
1.8 
1.8 
1.8 
1.6 
1.4 
1.5 
1.7 
1.7 
1.9 
2.1 
2.0 
21 
21 
2.1 
2.2 
24 
2.5 
29 

ai 
ao 


ai  N.  6IW. 


291. 

337. 

306. 
359. 
409. 
439. 
436. 
297. 
376. 
319. 
300. 
274. 
253. 
186. 
214. 
181. 
174. 
104. 
145 
114. 

14a 

155. 
177. 
181. 
164. 
161. 
135u 
131 
161. 
159. 
150. 
150. 

iia 

ISO. 

16a 
19a 

199. 
212. 

ans. 

204. 
190. 
185 
189. 
806. 
230. 
25a 
261. 
279. 


21     50a9 


479.0 
503.6 
479.1 
477.5 

47a  0 

498.9 
415.5 
409.7 
432.7 
401.8 
434.8 
414.2 
397.2 
338.9 
309.7 
308.7 
315.5 
319.1 
303.5 
28a7 
339.5 
389.5 
344.4 
370.0 
325.1 
363.0 
324.6 
297.3 
274.8 
297.3 
289.2 
S56.9 
221.1 
229.0 
262.8 
241.5 
291.2 
299.5 
314.4 

an.  7 
335.7 

324.6 
349.  9 
385.7 
394.8 
450.9 
505.9 
470.1 

9608 


a2N.59W. 


2. 3j  10699. 8 


172ia  1 


48  w Vol.  ii 
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Meteorological  observations  at  Thunder  Bay  Island,  ifc. — Oondnued. 

TWO  YEARS. 
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1 
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N. 

8. 
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1  00am 

29.356 
29.356 
29.355 
29.354 
29.3,54 
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29.352 
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29.356 
29.358 
29.359 
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29.365 
29.366 
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29.350 
29.347 
29.344 
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29.341 
29.242 
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29.358 
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29.115* 
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29.111 
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29.100 
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29.093 
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29.096 
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29.117 
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29.123 
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40.0 
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40.8 
41.4 
42.1 
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43.3 
43.9 
44.5 
45.1 
45.6 
46.1 
46.5 
46.9 
47.1 
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47.5 
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47.1 
46.7 
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44.6 
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42.6 
42.2 
41.9 
41.6 
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41.1 
40.8 
40.5 
40.4 
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37.0 
36.8 
36.7 
36.6 
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36.7 
36.8 
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37.1 
37.4 
37.7 
:i8.2 
38.7 
39.2 
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40.1 
40.4 
40.9 
41.2 
41.5 
41.9 
42.1 
42.3 
42.4 
42.6 
42.6 
4^7 
42.5 
42.3 
42.0 
41.7 
41.3 
40.9 
40.5 
40.2 
39.8 
39.5 
39.2 
39.0 
38.8 
38.5 
38.4 
38.1 
38.0 
37,8 
37.6 

.231 
.231 
.230 
.229 
.229 
.228 
.229 
.233 
.230 
.227 
.233 
.236 
.239 
.242 
.245 
.249 
.252 
.254 
.256 
.257 
.259 
.961 
.261 
.262 
.261 
.261 
.260 
.260 
.260 
.258 
.258 
.257 
.256 
.253 
.250 
.248 
.246 
.243 
.242 
.240 
.239 
.238 
.236 
.235 
.234 
.233 
.233 
.232 

.759 
.761 
.765 
.768 
.772 
.775 
.777 
.779 
.781 
.783 
.783 
.781 
.777 
.767 
.762 
.752 
.744 
.733 
.724 
.714 
.702 
.696 
.686 
.678 
.670 
.662 
.656 
.654 
.653 
.653 
.658 
.663 
.671 
.677 
.685 
.692 
.699 
.709 
.713 
.719 
.726 
.732 
.736 
.740 
.744 
.747 
.751 
.757 

'a22* 
a  58" 
ass" 
aw" 

3*59" 

aii' 
aoi" 
"2.22* 
"i'La" 
"2.' 02" 
i'oi' 

*2.'03' 
'2.*2i' 
'2.*33* 

"a  66' 
'a  18* 

*2.'24" 
*2."63* 
*L96" 

'2.*  13' 
2.*  66* 

2.*33' 
"i.*84" 

'aoi' 

6.4 
6.4 

0 
N.28W. 

1.9 
2.1 
2.2 
2.2 
2.4 
2.2 
2.3 
2.0 
2.1 
1.9 

1.5 

1.3 
1.3 
1.1 
1.2 
1.1 
LI 
LO 
0.9 

a9 

0.8 
0.9 
0.8 
0.7 
0.7 
0.9 
0.9 
0.9 
0.9 
0.8 
0.9 
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1.0 
1.2 
1.4 
1.3 
1.4 
1.4 
L4 
L7 
L7 
1.9 
2.1 
1.9 

LS 

1267.9 
122y.7 
13ia6 
132a  7 
1410.  7 
1332.4 
1392.5 
106i>.  5 
117a9 
1045.4 
995.1 
946.1 
858.6 
782.9 
775.1 
736.6 
737.5 
631.8 
648.5 
629.9 
629.0 
549.8 
594.9 
571.5 
528.9 
570.2 
494.2 
504.8 
501.3 
6ia3 
622.7 
668.1 
629.5 
605.7 
652.3 
649.2 
717.2 
796.9 
92a5 
900.1 
972.8 
96a3 
986.4 
1083.4 
1065.5 
113a  5 
1117.6 
1140.3 
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-  --- 

i 
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a3  N.34W. 
&3  N.36W. 
a  6  N.36W. 

6.6  N.36W. 

6.7  N.32W. 
6.8,  N.41W. 
7. 0  N.  39  W. 
7.O1N.4IW. 
7.2  N.41W. 
7.3IN.4OW. 
7.3,  N.42W. 

7.2  N.42W. 
7.4;N.39W. 

7.3  N.38W. 
7.3,  N.38W. 
7. 3  N.  38  W. 

7.2  N.42W. 
7.3iN.41W. 
7. 3;  N.  38  W. 

7. 3  N.  37  W. 
7.3  N.32W. 
7.3  N.32W. 
7.3  N.30W. 
7.2  N.26W. 
7. 2'  N.  23  W. 
7.2  N.16W. 
7.2  N,16W. 
7.3 1N.2OW. 
7. 3,  N.  18  W. 
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a8;N.26W. 
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Table  L. — Hourly  records  of  the  direction  and  relative  velocity  of  the  wind 
at  Miltoaukee,  Wisconsin,  taken  from  the  sheets  of  the  anemograph  kept  by 
observer  J,  A,  Lapham. 


APRIL,  1661. 


lit. 


9d. 


3d. 


Wind,  from  Wind,  from     |     Wind,  from 

whence,  and  rel-  whence,  and  rel-  whence,  and  rel- 
ative velocltj.     atlve  velocity.  I  ative  velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


4th. 


Wind,  ftt>m 
whence,  and  rel 
ative  velocity. 


5th. 


6th. 


Wind,  from 
whence,  and  rel> 
atlve  velocity. 


SE.byE...5.0' Wert 0.6  W.>)y  8 - . . .0. 8 

E.  byS 5.0  Went.. .'....a 5  N.NW a9 

E.byS 2.6  West 0.2  ^.NW 0.3 

NE a5  W.  by  N.... 0.4  North 1.0 

N.byE 5.5  W.  byN....0.6  N.  by  B 1.2 

N.byB 6.2  South 0.2  N.  byW....a2 

North 5.0  W.  byN....0.5  N.NE l.O 

North 5.0i  NW 0.5  KB.  by  N... 1.4 


North a? 

North 2.7 

NW.byN..ao 
NW 3.5 


W.NW....3.0 
NW.byW..3.0 

W.  NW 2.5 

West 2.5 

W.NW  ....0.5 


NE 1.5 

NE.  byN...2.5 

NE 2.5 

|NE.byE...2.5 

E.NB 2.8 

E.NE 2,7 

NE 3.6 

NE,  byN...3.2 
NE.  byN...3.e 

N.NE ao 

N.  bvB....LO 
N.NE 2.0 


SW 0.1 

SW.by  8...ai 

SW 0.1'S.  by  W....0.9  N.  byB....a5 

W.byS....0.2  SW.by 8. ..0.8  N.NE 3.9 

W.  by  8. ...1.2  8W 0.7  N.NE Z.A 

West 0.8,  8.SW a5  E.byS 2.2 


E.by8 9.9 

E.8B 4.0 

E.SB 4.0 

E.8B a7 

SE.  by  E..-4.0 
SE.  byE...a5 

E.8E 4.1 

E.  by8 5.0 

East 4.7 

Eaut 4.0 

E.  byN....3.7 
E.  by  N....3.1 

E.NB a2 

E.NE a3 

E.NE 3.0 

E.NE ao 

NE.  by  B...a5 

E.NB a5 

E.  byN....I 

East 1.9 

B.  byN  ....1.3 

Bait 2.7 

East ao 

E.  byN....aO 


E.by 

East  . 
E.by 
E.  by 
E.NE 
E.NE 
B.NB 
E.NB 
E.NB 
E.NE 
E.NE 
E.NE 

E.NB 
E.NB 
E.NE 
E.NE 
E.  by 
E.NE 
E.NE 
E.NE 
E.NB 
E.NB 
Ealt.. 
Ea^.. 


N... 


a5  E.NB 2.4 

2,9i  NE.byE...ai 
N...  aO'  E.NE a6 

N....ai  E.NB as 

a  01  E.NB as 

ao  B.  byN. ...2.7 

a2  East 2.4 

ai:  E.8B 2.0 

a2l  E.SB 2.2 

aoj  SB.  by  E...a7 

a2  B.8B 4.0 

2.8  E.8B a3 


2.6  SE.  byE.  -.4.2 
a 4'  SE.  by  E...5.5 

as  8E a9 

-.4.8 
..5.1 
..6.2 

SE.  by  8.  V.A.l 

SE 5.5 

E.8B.f..  ..4.9 

SE 5.1 

8E 5.0 


2.7 

N....2.0 

ai 

a5 

ao 

2.5 

2.6 

2.9 

2.7 


SB. 
SE. 

SE. 
SB. 


7th. 


8th. 


South 4.2*86.  byE.. .4.0 

S.8B a4  E.SE ap 

s.SE a5  E.SE aa 

SE.by8....2.o;E.  by8 an 


SE.  by  8.. -.1.5  Ea«t 2.0 

E.byS a  2 

E.SE 4.2 

SE.  by  E...a4 

E.SE 1.7 

E.SB 2. 

SE.  byE.  ..1.6 
E.SB  ...^..1.4 


E.byS 0.4 

SE 0.3 

SB 2.2 


SB ao  E.8E 1.4 

SB ao  Eaat 1.5 


SB.  byE.  ..1.5 

E.NE 0.3 

NE.  byE... 1.0 


NE 1.1 

NE.  byE... 1.5 

E.NE 4.0 

Bart ao 

E.byS 4.3 

Bait a9 

B.SB a3 


B.  byS 0.5 


N.byE. ...4  3 

N.byB a9 

N.NE 4.3 

N.NE 4.7 

N.NE 4.2 

NE.byN..-4.2 


9th. 


lOth. 


XE.  byN... 4.0 
NE.  byN...4. 
XE.byN...4.2 

NE ao 

N.NE 2,8 

NE.  by  N...2.9 

NNB ai 

N.NE 2.3 

N.byE  ....ai 

North 3.9 

N.byB. ...4.1 
N.NE a9 

N.  byE. ...a 3 

N.NE 4.0 

N.NE 4.4 

N.byE  ....a 4 
N.byE. ...4.0 
N.byB. ...4.0 
N.byB  ....a  9 
N.byE  ....4.0 

N.NE 2.9 

N.NE 2.8 

NE a7 

NE a8 


lltb. 


12th. 


N.byW....0.4 


West- 


,0.4 


South 0.1 


13th. 


14th. 


15th. 


E.NE as  NE.  byN. -.1.1 

E.NB a3,  NE o.r 

NE a 5  East 2.0 

E.NE a3  Ea«t 2,2  . 

NE a  2  E.SE 2.1  . 

NE.  by  B...a8'  E.SE 1.4  . 

NE.  by  B... 4.1  E.SE 1.0 

E.NB a6jE.SB 0.8,  S.  by  W-... 0.1 

E.NB ai   Ea»t 0." 

E.  by  N.. ..2. 71  E.by  N  ....1.0. 

E.byS 2.1;  E.NE 1.5  . 

E.by  N....1.9  NB 2,8  . 

NE.  byN...aoi  N.NE aO 

N.NE 2. 3!  N.NE 4. 

N.  byE....a6  N.byE. ...4.1 
N.  byE....a8  " 
N.  byE....a5 


N.byB. ...4.0 

N.NE 

N.byE 
N.NE 


a8 

*"2,*5  Norti 


North 4.1 


N.byE, ...1.3 
N.  by  W.  ..1.2 

th 1.0 

NW.  byN.. 0.5  North 1.2 

North 0.5  N.  byW....0.8 

N.byE.... a 5,  North 1.1 


I 


NE.byB 

N.NE 1.3 

N.byE. ...1.5 


16th. 


17th. 


IStb. 


B.  byN....O.'fe 

North 0.4 

NW.  byN.. 0.2 
NW.byW.0.9 
N.byW....L6 


SB 2.1 

NE.  byE.. .1.5 

NB 1.9 

N.NE 2.8 

N.NE 2.3 


NE.  byN... 4.1 
NB.byN...a9 
NE.  byN... 4.0 
NE.  byN...4.5 

N.NE ae 


N.NW 1.4 

N.NW 1.2 

NW 1.3 

NW 1.1 

NW.byN..Ll 


SW 1.3 

W.  by  8. ...2.2 
W.  by8....2.2 
W.  by  8. ...1.6 
NW 2.8 
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13tb. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


A.M. 

6 

7 

8 

9 
10 
11 
12 
P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


A.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


A.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


Wind,  from 
whence,  and  rel 
ativo  velocity. 


NW 0.2 

NW 0.3 

NW a7 

NW.  byN..1.7 
NW.  byN..3.1 
NW 3.2 

NW.  byN..3.6 

North 2.8 

E.NE 2.3 

E.byN  ....1.4 

Bant 0.5 

E.by  8 0.6 

E.  byS 0.5 

8E 0.7 

East 0.8 

NE.  byE...2.4 

E.NE 2.5 

NE 1.7 


14th. 


North 1.5 

North 2.0 

North 2.2 

NE.byN...1.5 

East 1.5 

E.by  8 2.1 

£at(t 2.5 


aE.byE...ai 

SE 3.1 

8E a4 

SE 3.4 

SE 3.5 

SE.byS.  ..3.1 

SE 1.9 

South 1.4 

South 1.3 

North 1.0 


ISth. 


Wind,  from 
whence,  and  rel 
ative  velocity. 


N.NB 4.4 

N.NB 4.5 


16tb. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


N.NE 4.2 

N.NE 4.5 


N.NE 4.9  N.NE 5.0 

N.NE 4.6  N.NE 5.3 

5.1 


N.NB 

N.NB 4.!? 

N.NE 5.0 


NE.  byN...4.7 
NB.byN...4.2 

NE 

NE 

NE 

NE.  by  N. 
NE.  byN. 
NE 


N.NE 5.7 

N.NE 5.5 

N.NE 5.6 


17th. 


NW.  byN..a9 
North 0.2 


E.by  8 a2 

E.8E 1.1 

E.8E 3.3 

SE a7 


N.NE 5.5  SB 4.2 

N.NE 5.1  SE.byS. ..3.5 

N.NE 5.0  SE.byS  ...2.3 

N.NE 5.2'  S.SE 1.0 

3.9iN.NE..'.....'5.0;SB 1.1 

a 9'  N.  byE.  ...3.6  SE 1.5 

3.9'  N.  by  E... .2.51  SE.byS. .4.  5 

3.4,  NW 1.0;  SE.byS. -.5.2 

NE.byN...4.0N.  by  W... .0.5!  SE.byS. ..5.8 

NE.  by  N...4.0'  N.NW 1.V  S.SE 5.0 

E.NE 0.91  NB.by  N...4.5  NW.  by  N..1.3J  8.  byE 2.2 

E.NE 2.3  NE.  by  N...4. 1  N.  by  W.-.. 1.1  South L3 


18tb. 


Wind,  from 

whence,  ftod  ni- 

ative  velocity. 


W.NW «.5 

W.NA¥ 3.5 

W.  by  N a  J 

W.NW 4.7 

W.  bvN 5.0 

W.N^ .5.8 

NW.  b7N..4.S 

North 4.1 

North 4.5 

North 4.8 

N.  by  E 5l8 

North 16 

North 10 

N.  by  W 2.S 

N.  by  W L€ 

North 2.3 

North ai 

N.NW 2.? 

NW.  by  N-.ae 


19th. 


NW ao 

NW ao 

N.NW 2.5 

N.NW 2.5 

N.NW 2.4 

N.NW 2.3 

N.NW 1 

North 1.7 

North 1.1 

K.NE 2.0 

Ea^t.... 2.1 

E.SE 2.0 

E.SE 2.0 

»E 2.5 

SE 2.6 

SE. bvs.  ..ao 

SE.byS.  ..a? 

S.SE 2.9 

S.  byE 1.2 

S.byW....l 

S.SW 2.0 

S.8W 2.0 

SW.  byS  ..1.5 
8W.  by  8... 2.0 


20th. 


2lBt. 


S.SW ao , 

S.SW 2.3,  South  .... 

S.SW 2.9 

8W.by8...a5; 

SW.- as! , 

SW.  byS...ai   SE 

SW.  by  8. ..4.6  SE 

SW.  by8...5.0  SE 

SW 5.l!  E.by  8... 

SW 5.5  SE.  by  S. 

SW 5.2|  SE 

SW 5.6  SB 


SW. 


22d. 


23d. 


..0.1 


.0.4 
.1.5; 
.1.0, 
.0.8, 
.1.31 
.2.2] 

.as 


SW 14 

SW 4.3 

SW a3 

SW.  byW..a9 
SW.  byW..ai 
SW.  byW.-.aO 
SW.  by  W..a7 
SW.  byW..4.5 

SW 5.5 

West 4.9 

S.SW as 

S.SW 4.7 


N.NE... 
N.  by  E  . 
N.  by  E  . 
N.NE..  . 
N.NE... 
N.  by  E  . 
N.  by  E  . 
N.  by  E  . 
N.4)y  E  . 
N.  by  E  . 
N.  by  E  . 
N.  by  E  . 


34tb. 


..4.1  8W 4.7 

...4.5  8W.  by  W.-IS 

...ait  w.sw 19 

...5.0  W.  by  S....1* 
...aSt  W.  by  8....4.# 

..a 0  W.SW 4.3 

..a 4  w.sw 5l1 

..a3l  W.  by  S 5.1 

..aol  W.  by  S &6 

..2.11  W.  by  S....6.3 

..2.7!  West 6l4 

..a2  We«t 17 


.5.0"  SE a7  West 4.5  N.NE 1*0  West 17 


West. 


.as 


SW.  byS...4.5,  SE a5  West a7  N.  byW....1.3 

SW.  by8...4.0  SB.  byS.  ..a 5  West  by  N.. 2. 6  N.  by  E  ....0.7  W.  brN-...6L7 


SW.  byW..a8 

S.SW 2.5 

South 1.4 

South 1.0 

South 0.6 

S.  by  W....0.8 
South 0.5 


.a  2' South a  6:  W.NW 2.1  NE.  byN... 0.1 


South a7  NW 1.7. 

S.  by  W....2.7INW 0.4  W.  byi 


Wert 15 

W.  byN... .4.7 
..1.5  NW 2.2 


)y  W. 

E.SE 0.7; I  West'. 4.1j  W.NW 2.2 

S.  byE 1.0 !  West 2.6;  W.  by  N....2.0 


E.SE 0.8 W.SW 2.8 

South 1.2  Iforth 0.2  W.  by8....a7 

S.SW 2.5  North 1.0  W.SW ao 

SW.  byS...aO  North 0.6  SW.  by  W  .a  1 


W.NW 2.8 

NW a9 

NW 0.1 


25th. 


SW 0.2 

SW 1.3 

E.SE 0.2 

SE.  byE.  ..0.8 
8E 1.61 


26th. 


SE 

SK 


SE.  by  8  . 
SE.  by  8  . 

S.SE 

SB.  by  8  . 
SK.  by  8  . 
NE.  byE. 
E.byN  .. 
E.NE.... 
E.NE.... 
8E.. 


..2.6 
..2.  J 
..1.3 
..O.fi 
..1.3 
..1.2 
-.0.2 
..0.1 
..0.2 
..0.3 
..0.6 
..1.9 


27th. 


S.SW 4.5 

W.SW 2.8 

.S.SW 0.1 

SW 0.1 

W.SW 1.6 

W.NW as 

NW 2.6 

NW.byN..2.8 

NW 2.7 

NW.  byN..2.2| 
NW.  byN..4.2] 
NW 2.91 


28tb. 


W.NW.....  0.8 
W.  byN.... 1.3 

W.NW 1.8 

W.NW 0. 5 

NW.  by  W.0.1 

West 0.4 

W.SW 1.5 

W.SW 2.2 

S.SW ao 

NW 2.8 

SW.  byS  ..2.9 


29th. 


W.  by  8. ...2.1 

West 0.8 

W.  bvN....0.3 
W.N\V 0.7 

W.NW as 


West 0. 

W.NW 0.6 

W.NW. ....2.7 

West 1.2 

W.NW 2.8 

W.  byN.. ..a.  I 


30th. 


NW.byW..ai 


W.NW aa 

We«t as 

W.  byN....1.0 
W.  byN...  16 
W.NW 4.7 
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Hourly  direction  and  relative  velocity  of  the  wind,  Sfc» — Continued. 


1 

APRIL,  1861. 

1 

25tli. 

26th. 

27th. 

88th. 

29th. 

30th. 

'S 

Wiod,  firom 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  re 
ative  velocity 

P.M. 
1 

SB ai 

SB 

4  3 

N.NW 2.2 

S.SW 2.8 

SW 4.5 

SW 4.4 

SW.byS  ..a  5 

S.SW 2.6 

South 1.6 

SE 0.6 

South 1.7 

South 2.4 

S.byE a5 

South ao 

SW 4.0 

W.byS....a5 

West ai 

W.  by8....ao 
West 2.1 

West ao 

W.  by  8. ...0.6 
W.byN. ...0.3 

w!byN."!!6."4 

West 0.2 

W.byN.. ..0.4 
W.NW 0.1 

West 4. 

2 
3 

4 
5 
6 

SB 4.3 

SB.  by  8.  -.4.0 

SB 3.6 

SB.  byS.  ..a 2 
SB 2.6 

SB. by  B. 
SB.  by  E . 

South 

South 

Month  -    - 

.4.6 

.a  6 

.5.0 

.a  7 

9  ? 

NW.byN. .2. 2 

NW .^2.6 

NW 1.9 

NW.byN.. 0.4 

NW 5.0 

NW.byW.  .5.  4 

W.NW 5.8 

NW.byW. 6.1 
NW 4.9 

7 

SB.  byE.  ..1.9|  South 

SB.  by  8. ..2.0  SB 

S.8E 2.6  South 

.2.1 
-1.3 
.2.7 
.4.0 
.4.0 
.4.9 

NW 4.1 

8 
9 

North 2.0 

North 1.0 

10 
11 
12 

SB.  by  8.  ..2.7 

SB 2.5 

SB 2.6 

South 

South  .... 
S.  byW.. 

W.byN.. ..0.1 

W.NW 0.6 

NW 1.0 

N.  byE. ...0.9 

North 0.1 

North 0.4 

MAT,  1861. 

• 

lit 

2d. 

3d. 

4th. 

5th. 

6th. 

A.M. 
1 

North ^1 

N.  by  W  ...1.4 

South 0.1 

NW.byN.. 0.8 

N.NW 1.0 

NE.  byE... 0.6 
NE.  byE... 0.8 

E.SB 1.9 

E.SE 1.1 

SE.byE. ..1.9 

SE 2.8 

SB 3.4 

SE.byE.. .a  5 
SE.byE.. .a  7 
E.SE a2 

E.SB ai 

SE.  byE...aO 
SE.byE.. .2.0 

E.SB 1.5 

E.bvS 1.2 

SB 2.9 

SE a4 

SB a? 

SE 4.0 

SE 4.6 

SE.  byE..:4.7 
SE.  byE... a 9 
SE.  byE.. .a 6 
SE.  byE.. .4. 5 
E.SE 2.7 

E.SE ai 

E.byS 4.8 

SB 4.9 

SB 6.0 

SW 6.8 

2 

SW.byW..7.4 
SW.byW..7.1 

SW 7.4 

SW 7.6 

SW.byW..7.6 

SW 9.0 

SW 

SW 

SW 

SW 

SW 

SW 

3 
4 

5 
6 

Norih 0.5 

NB.  byN...0.6 
North 0.4 

:::: 

N.NE 6.i 

N.NE 1.4 

NE 2.2 

NE.  byE... 2,0 
E.byN....2.0 

NB 2.2 

NB 2.8 

NE.byN...a3 

N.NE 4.0 

N.NE 5.6 

VNT! -fi  fi 

7. 

8 

9 

10 

11 

12 

P.  M. 

1 

N.NW 0.9 

N.NW 0.3 

NB.  byN...1.3 

NE 2.5 

NB 2.9 

NB ao 

SB 

SB 

SB 

SB 

SB 

SB 

SB 

SB 

SB 

SB.  by  B . 

..a3 

.1.2 
.2.7 

.a3 

.4.7 

.5.8 

.5.9 

2 

.4.1  N.NB 6.6 

.as  N.NE 6.6 

.0.3  N.NE fi.2 

SW.  by  W.... 
SW 

3 

SB 6.4 

4 

SB 7.6 

West 

5 



N.NE 5.5 

SE.  hv  8  ...6.0 

W.  byS 

West 

West 

6 
7 

N.NB 0.5 

SB 

East 

SB 

SE 

SB 

SE.  by  E . 

.1.5 
0  5 

N.byE....4.0  NE.byB...0.8ISE 4.6 

8 

.2!2  N.NE aslNE.  byE     .Lo!  S.  hv  W.--.2..^ 

W.  by  8 

W.SW 

9 

.1.8  N.  byE. ...4.0  NE.  byE.. .1.3 

.0.9  N.NE as  NE 0.4 

.0.  IN.  hvE         .3-0*aR.  bvR.     a.  7 

S.byE ao 

SW 4.8 

SW 6.5 

SW 6.4 

10 

W.SW 

11 

W.SW 

12 

NorUi 1.8  SE.byE. ..5.1 

W.SW 

7th. 

8th. 

9th, 

lOtb. 

11th. 

12th. 

A.M. 
1 

W.8W 

W.NW 

W.SW 

W.SW 

W.SW 

W.byN 

W.NW 

W.NW 

W.byN 

W.NW 

W.byN 

W.byN 

West 

NW.byN 

NW 

sw 

SE.byE 

E.SE 

SB 

West 

NB.byN 

NE.  byN 

NE.... 

2 

W.  byS 

W.byN 

W.NW 

W.byN 

W.byN 

W.NW 

West       

W.byN 

West 

3 

NW 

4 

NW 

SE 

West 

NE.byN 

N.NE 

5 

NW.byW.... 
NW 

W.NW 

B.NE 

W.  byS 

W.SW 

West 

West 

6 

West 

NE 

7 

NW 

W.SW 

West 

NE 

8 

NW 

NE 

9 

NW 

West 

W.byN 

W.byN 

W.byN 

West 

NE 

10 

NW 

W.byN 

W.byN 

West 

NE.  byE 

E.NB 

11 

E.NB  . 

12 

E.SB..... 

SE.byB.. 
SE.byE.. 
SE....... 

E.byN 

E.NB 

P.M. 
I 

W.byN 

West 

W.NW 

W.NW 

W.byN 

NW.byW.... 
NW 

2 

West 

NE.  byE 

NE 

3 

West 

W.  byS 

West. 

4 

W.NW 

W.byN 

SB 

E.byN 

B.NE 

N.NE 

5 

SE 

West 

N.  byE 
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Hourly  direction  and  relative  velocity  of  the  tcindt  Sfc. — Continued- 


1 

MAT.  1861. 

1 

7th. 

8ih. 

9th. 

10th. 

11th. 

12tli. 

§ 

Wind,  from 
irbence,  and  rel- 
ative velocity. 

Wind,  ftrom 
whence,  and  rel- 
ative velocity. 

Wlnd.fkt>in 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  firom 
whence,  and  rel- 
ative velocity. 

Wiiid,£noa 

whence,  aad  ni- 

atlre  Telocity. 

p.  M. 
6 

NW.byW.... 
NW.byW.... 
NW 

SE.  byE 

SE.  byE 

8.SE 

SB 

Wett 

NW.byW.... 
NW 

N.NB 

7 

SE.byfl 

SE.byS 

SE... 

W.byN 

Weit 

N.NE 

8 

NW 

NW 

N.NE 

9 

N.NW 

South 

Wert 

N.  by  E  . 

N.  bv  E - 

10 

N-hvE 

sw 

E.byS 

S.byE 

SB 

Weit 

W.NW 

NW.byW.... 
N.byE 

11  NW.byW.... 

12  '  NW 

8W 

We«t 

N.byE 

N.NE -.- 

S.SW 

W.byN 

13th. 

14th. 

15th. 

16th,          1           17th. 

1 

18th. 

..M. 

N.byE 

N.NE 

NW.byW.... 

NW 

NW.byW.... 

W.NW 

NW.byW.... 
NW.byW.... 

W.NW 

W.NW 

NW.byW.... 

W.NW 

W.NW 

NW.  by  W.... 

W.NW 

W.byN 

W.byN 

West 

W.SW 

W.  byS 

NW.V  W.... 
NW 

NW 

NE.byN 

NB 

E.NE 

2 

NW 

NW.  byN 

Knst     .    .   . 

•i 

NB 

KR    hvK 

East 

4 

E.byN 

E.byS 

E.byS 

E.SE 

8E.byE 

SE.byE 

SB... 

NW E.NE"! 

NW E.NE 

NW E.byN 

North '  Katit 

E.  by  N ., 

E.Nfe 

E.NB 

E.byN 

E.byN 

East 

East 

I 

7 

W.byS 

W.byS 

West 

8 

SW.byW.... 
SW.byW.... 
SW 

N.byW 

E.byS 

8li.by  E 

SB 

9 

10 

E.SE 

SE.  hvR 

11 

Eaat 

W.SW 

W.byS 

Weit 

SE 1  SE.byE 

SB EMt 

E.byN 

E.byN 

ELNE 

12 

N.byE 

N.NE 

P.M. 
1 

SB 

B.byN 

E.NB 

E.NE 

NE 

2 

N.byE 

West 

West 

SB 

NE.byB 

N.NE 

3 

W.byN 

W.byN 

Wcit 

SB 

4 

W.  byN 

SB 

N.byE 

N.  byB 

NE 

5 

SW.byW 

W.SW 

SW 

SW 

SE.byE 

SE.byE 

E.SE 

NB 

6 

W.byN 

NW 

NB.byN 

NE.... 

7 

NE  .  . 

8 

West 

W.NW 

W.NW 

NW.byW.... 
NW 

E.byS 

E.SE 

Ea«Jt 

NE 

E.NB 

9 

W.byN 

W.NW 

W.NW 

W.NW 

SW.byW 

SW 

NB 

East 

10 

NE 

NE 

E.SE  .  . 

11 

W.byN 

W.  byS 

E.byN 

NE 

SE.byE 

E.  SE    . 

12 

NW.  byN 

E.NE 

19th. 

1 

20th. 

21ft. 

22d. 

23d. 

Mth. 

A.H. 

1 

SE.  byE 

SE.... 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.byE 

N.byE 

North 

NW 

SW.byW 

SE.byE 

SB... 

W.SW 

2 

N.NW 

SW.byW 

W.SW 

3 

E.SE 

Eaat 

NW 

4 

N.NW 

SB 

W.  by  S 

W.byS 

W.SW  .. 

5 

E.byN 

East 

N.NE 

North 

NW 

8E.by8 

SB... 

6 

N.NE 

N.byW 

N.byE 

N.NE 

NE.byN 

NB 

N.NW 

7 

E.by8 

E.byS 

E.byS 

E.SE 

8E.  byE 

E.NE 

NE 

N.NE 

NE 

South 

W.byS 

West 

8 

N.NE 

Eaat 

East 

S.  by  W 

S.  byW 

S.SW......... 

9 

N.NE 

N.NE 

N.NE 

W.byN 

SW.byW 

SW 

10 

E.SE 

11 

NE 

SB 

S.SW 

12 

N.NE 

N.NE 

NB 

E.SE 

SB.  byE 

SE.  byE 

SE.... 

S.  by  W 

S.SW 

SW 

P.  M. 
1 

NE 

East... 

2 

N.NE 

N.NE 

NB  . 

S.SW 

SW 

3 

NE.  byN 

NB 

N.NE 

E.SE 

SE 

SW  . 

4 

N.NE 

E.byN 

NE 

SB 

Eaat 

SW.byS 

SW.byS 

SW 

5 

NE.byN 

N.NE 

N.byE 

N.byE 

N.NE 

SB 

SB 

6 

NB  . 

SE 

E.SE 

Eaat. 

7 

N.NE 

N.NE 

SE 

SW.byS 

W.byN 

W.byS 

West. 

8 

N.NE 

N.byE 

N.byE 

N.NE 

NW 

SE.byS 

SE.byE 

SB... 

E.SE 

East 

9 

N.NE 

N.NW 

10 

N.byE 

N.NE 

N.NE 

W.NW 

NW 

SW.byW 

SW 

11 

N.NE 

N.NE 

South 

West . . 

12 

NW 

S.SB 

SW 

W.NW 
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Hourly  direction  arid  relative  velocity  of  the  wind,  Sfc. — Continued. 


1 

MAT,  1861. 

JCVE.  1861. 

25th. 

3d. 

4th. 

5th. 

6th. 

7th. 

o 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

A.M. 

1 

NW 

N.  byE.. 
North  .... 
N.byB.. 
North 

..3.7 

..a4 

N.NE 1.3 

N.NE 0  8 

N.NE 1.5 

N.NE 2.2 

2 

NB.  by  N 

3 

NB.  byN 

"^ 

4 

N.NE 

5 

Ea«t 

North 

N.NE'. 1.5' 

..1.6 
..1.7 
..2.1 
..2.0 

:n 

..0  8 
..0  6 
..08 
..2.1 
..1.7 
..1.0 
.0  3 

V.b'k 

..0  8 
..0  7 

North"'".' 
N.byB.. 
N.NE.... 
NE.  byN. 
N.NE.... 

NE 

NE 

NB 

NE.  by  N. 
N.NB... 
N.NE.... 
N.byE.. 
N.byE.. 
N.  NE 

6 

N.  by  W 

North.  .... 

N.NE 1.2 

N.NE 1.7 

N.NE 2.8 

NE.byN...a:» 

NE 2.0 

N.NE 2.0 

NE 2.1 

NE '..1.1 

NE 1.3 

E.NE 2.1 

NE.  byE... 1.1 

N.NE 1.9 

N.byE. ...1.1 
N.NE 09 

NE 

NE.  by  N. 
N.NE.... 
NE 

0  8 

7 

Went 

N.byB... 
N.NE 

..as 
..ai 

..1.3 
..1.0 
..1.5 
..1.9 

..2.3 
..2.8 
..2.7 
..2.2 

..ai 

..2.3 
..2.5 
..1.7 
..1.6 
..0.5 
..l.J^ 
..1.6 

1.8 

8 

South 

..1.3 

9 
10 

8.  byB 

East 

N.NE.... 
N.NB.... 
N.NE.... 

N.NB.... 

N.byE.. 
N.byB  .. 
N.byE.. 
N.NE.... 
N.NE 

..1.6 
.2.8 

11 

..1.9 

12 

NB 

E.  SB  ..  . 

.1.7 

P.  M. 
1 

9  I 

S 

8E.byE. 
SE 

B.  byS... 
N.NB.... 
N.NE.... 
N.byE... 
North 

N.byE'.*! 
N.NE.... 
N.byE... 

.2.7 

3 
4 

..2.8 
..2.5 

5 

..1.8 

6 

W.  by  8.. ..0.3 
W.  byS....0.1 
W.  by  8. ...1.0 

NW 1.8 

N.NB L7 

N.NE 1.3 

N.  byE....3.0 

N  NE 

..1.8 

7 

N.NB.... 

N.NE.... 
N.NE.... 
NE.  byN. 
N.NB.... 
N.NE.... 

..1.3 

8 

N.NE.... 
North  .... 
N.  by  E . . 
N.byE.. 
N.byE.. 

1  6 

9 

..1.0 

10 

..0.8 

11 

0  3 

12 

..0.9 

8th. 

9th. 

lOfli. 

11th. 

12th. 

13th. 

A.M. 
1 

N.  by E... .0.2 

8.  8W 01 

SW.byS...03 
SW 01 

SW 01 

S.SW 03 

SW 05 

SW.byW..2.0 
8W.byW..2.5 

SW.byW..2.6 

w.  SW a8 

w.sw a2 

W.  by  8. ...a  3 

W.NW 2.4 

W.SW 2.0 

W.SW 2.4 

W.  by  8. ...as 
8V\^.byW..1.7 

W.SW 1.6 

West 2.2 

W.  by  8.. -.07 
W.8.W....0  5 

W.SW 07 

West 1.4 

W.byN.  ..1.6 

NW 

N.NW... 

..1.1 
..1.0 

N.NE.... 
N.NB.... 
N.NE.... 
N.NB.... 

N.NB.... 
N.NB.... 
NB.  byN. 
NE.  by  E. 
SB.  byE. 
SE.  byE. 

SE 

SB.  byB. 

SE.  by  B. 
SB....... 

SE 

9  9 

2 
3 

••••€ -•• 

NW.byN..ai 

..1.7 
..1.9 

4 
5 

N.NW 0.1 

N.NE 0.4 

NW.'.I.*.*! 
NW 

!!05 
..0  5 
..0  8 
..0  9 
..1.3 
..1.3 
..1.2 
..1.1 

..1.8 
..1.0 

..ao 

1  0 

..l.l 
..l.l 

6 

N.NB 1.0 

NE 1.0 

..1.3 

7 

NW 

N.NE.... 
E.by8... 

E.SE 

SE 

SE 

SE 

SE 

W.NW.. 
SB 

0  9 

8 

9 
10 
11 
12 
P.M. 

1 

2 

NE.byE...1.0 

East 1.0 

NB 1.0 

NB 1.5 

NE.  byB... 1.5 

NE 1.0 

NB 1.0 

NE."byN!!!a2 
NE.  byN... 0.5 

N.NE 0.8 

N.NE LO 

N.byE....1.0 
E   SB ...  .  0. 5 

SE 

8E 

SE 

SE.  byE.. 
E.8B  .... 

E.8E  .... 

.0  9 
..01 
..0  5 
.0  8 
.1.2 

.2.2 

..2.8 

.ai 

.2.2 
.2.0 
..1.1 
..0  4 

..OS 
..02 
..1.0 
..0  6 
..1.0 

..1.0 
..0.8 

3 

NE 1.1 

NE.  byN... 1.1 
NE.  byN... 1.5 
NE.  byN... 1.3 

N.  NE 0.8 

N.  byB....Q.8 
N.  byB. ...0.5 
N.byE....0.2 
N.  NW 0.1 

E.  SB 0.5iRR 

0  8 

4 

SE.  byB.  ..0.5 

B.byS 01 

SE 0.2 

SE 

SB 

SB 

SB 

0  7 

5 

SB 

SE 

SE.  by  8. 

N.byE'." 
N.byB.. 

N.NE.... 

..1.5 
0  8 

SB 

..0.5 

6 

SB 

0  5 

7 

8 

SB 

..01 
9  7 

East 

E.SE  .... 
SE 

..05 
0  4 

9 
10 

SE.  ........ O' 2 

..01 

11 

..6.3 
.3.6 

12 

SE 

..0.3 

I4ih. 

*     15ih. 

16th. 

17th. 

18ih. 

19th. 

A.M. 
1 

SW 1.4 

SW 1.5 

SW 0.7 

N.NW.... 
N.NW 

2  9 

•Kr.^\*                   1    T 

8W 

S.SW.... 
SW.byS. 

SW 

SW 

..01 

..0  3 

..0  2 

0  1 

S.SW*". 

2 

SW.byS...0.2 
S.SW 0.1 

!.*2;9|NrbyE*.'.'."o.9 

..ao  North 0  5 

..a4  NW 02 

..2.9  N.NW 01 

..ao  N.byE. ...07 

..4.5  N.NE 2.1 

..4.9  NE.  by  N..1.5 
..6.5  NE 09 

3 

N.NW 

4 

S.SW 0.1  8W 0.8 

South 0.2  SW 1,0 

N.NE  ... 

0  1 

5 

N   hv  K     _ 

-.0.2 

South 

.0  3 

6 

South 0.1  SW.byW..3.0  N.  byB.. 

S.  by  W... .2.2  SW 3.'/!  V  W  TC 

SW 

-.1,1   S.  by  W.. 
..1.0  SW.byS. 
..1.9|  SW.byS. 
..2.  ll  South.... 

0  9 

7 

SW 

0  6 

8 

S.SW asjSW 5.7 

SW.  by  S  . .4. 01  SW.  by  W. .7. 0 

NNfe 

SW 

..0.5 

9 

N.NB.... 

SW 

..O5 
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14tb. 


Wind,  flrom 

whence,  and  rel 

ative  velocity. 


ii.M. 

10 

11 

12 

P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


A.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


A.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.  M. 

1 

2 

3 

4* 


S.8W 4.5  W.SW 

SW.  byS  ..4.9  W.SW.... 
SW 5.4'  W.SW 


ISih. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


letiL 


17th. 


Wind,  from  Wind,  from 

whence,  and  rel-,  whence,  and  rel 

ative  velocity,  i  ative  velocity. 


SW.  by  S 

SW 

SW.  by  8 
SW.  by  8 
S.SW.... 
SW.  by  S 
SW.  by  S  . 
SW.  by  S  . 
SW.  by  8  . 

SW 

SW 

SW.byW. 


.5.5  W.SW 

5.4  SW.byW. 

5.7  SW.by  W- 

5.8  W.SW 

6.3!  W.SW 

.  5. 4,  NW.  by  W. 
4.4  W!NW 

.aa;  w.  byN... 

4.0j  Weft 

4.4  W.NW.  ... 

5.4|NW 

3.1  NW.  byN. 


.8.0 
.8.5 
.9.2| 

.9.11 
.6.2' 
.6.2 
.5.4i 
.5.0 
.6.3! 
.5.9 
.5.11 
4.0| 

.a  5 

.2.1! 
,4.01 


N.NE. 
N.NE. 
N.NE . 

N.NE 
N.NE 
N.NE 
N.NE 
N.  by 
N.  by 
N.  by 
North 
North 
North 
North 
North 


ISth. 


Wind,  from 

whence,  and  rel 

ative  velocity. 


19tli. 


Wind,  tnm 

whence,  axkd  ni- 
atlTe  Telociiy. 


...6.6  E.by8 1.0  SW 2.4 

.,.6.5  E.8E L1,SW 1.6 

...5.7,  SE.  by  E.  ..I.4I  SW L 

5.8  E.SE 1.6  SW l.Ol 

4.7  E.SE L5  SE 1.1 

4.2  E.SE l.i;  SW 1.5i 

4.0  SE 1.7.  SW L5| 

B....3.5  SE L2  SW.by  8.  ..1.3 

E....2.9  SB 1.2  SW.by  8-. .0.6, 

E  ....2.5  SE 0.7|  S.SW a2 

2.0  South 0.3 

1.9  South 0.3i  8.  byE 0. 

1.9  S.bvW....0.1 

2.1  S.SW a3 

2.4  S.SW a3 


SE 0l5 

SE..- 1,3 

SW.by  8-. -LI 

SE.  byE.  .-L9 

8.  byE L5 

SE Lfl 

Nortb La 

SW 1.2 

S.SW a3 

SW.  byW..I.C 

SW a* 

S.SW ai 


8.8E Q.2 


20th. 


N.NE. 


2l8t. 


..1.7  We«t 2.2  W.SW 0.7  8W.hyW..0.1 


23d. 


N.NE 1.9  W.NW 1.3,  W.SW 1.0| 

N.NE 1.1  W.NW 0. 1  W.NW 2.3; 

N.  byE. ...0.7  NW l.O  NW.  by  W..1. 1!  S.SW 0.1 

N.NE 0.1  W.NW 3.i!NW aS,  N.NE a5 

NE.  byE. ..0.8  NW 3.4  NW 1.2  N.  by  E  ....2. 1, 

NE 0.5'N.NW 2.4  N.NW 1.2;  N.  by  E  ....1.9! 

NE.by  E...O.4:  N.NW 1.7  N.NE 2.0|  N.NE 2.0, 

NE 0.6|  N.  by  E....1.5  N.NE 2. 31  N.NE 2.9 

S.SE 0.5'  NE.  byE. -.1.7,  NE 1.3|N.NE aol 

SE l.li  Eaut 1.0  E.SE 1.2  NE.  by  N...2. 5! 

NE.  byE.  ..1.9  NE 0.6  E.  by  8 l.Oi  N.NE a2i 


24th. 


25th. 


8W.  by  S 

SW 

SW 

South 

SE a2 

E.byN ai  South L2 

East 0.  l|  SW^.  byS...L5 

S.SW 2.3 

SE 0.3,  SW.by S... a. 5 

SE 0.5  S.SW 2.2 

SE 0.7i •. 

E.8E 0.81 


E.NE 2.0,  NE 0.5  SE 0.91  N.NE 3. 

E.SE 0.8  NE 0.5  SB 0.7i  NE.  by  N.  ..4. 

SE 1..7  SW.byW.. 1.6  SE 0.8,  N.NE 3. 

SE 1.6  W.SW 1.8  SE 0.61  N.NE a 

SE I  SW.byW..!. 9  W.SW 1.7iN.NE a 


SE. 
SE.. 


iW.SW 0.6  Eagt 0.1 

....:   SW 0.1, 

SW 0.2 

SW 0.2 


SW.byW. .0.8  SW O.l' W.SW 0.3 

SW.  by  W..1. 6,  SW.  by  W..0. 3  W.SW 0. 8 


N.NE a 

N.NE 2. 

N.  byE....l. 

N.NE 0. 

North 0. 


E.SE 0.9 

SE.byE....1.3 
SE.  byE.... 1.6 
SE I.O' 


SE ao 

SE 2.4 

,SE 1.7 

SE.byE....1.5!  SE LO 

SE. byE.. ..1.3;  North L5 

SE 0.8  SE.  byS...L6 


SE. 


.ai 


SE.  byE.... 0.1 


SW.: ae 

SW.  byS.-.LS 
SW.  by  W.Lt 
W.  byS 2.1 


SW.by  8... 0.81  West 2.6 


W.  by  8.. ..2. 4 

West 2.9 

Wert 2.0 

West 1.6 

W.SW.  ...  0. 

W.SW 1.9 

West 2.4 

NW.  byN..2.'2 

West 3.0 

West .3.0 

W.  by  8. ...a  3 
W.SW a  3 

SW.byW.. a  4 
W.byS....a8 
W.  by  8. ...a  5 
Weat a  2 


27th. 


W.  by  8.. ..0.4 

W.SW 1.0 

W.byS....0.8 
W.  byS....0.2 
W.  by8....0.1 

West 0.4 

Webt 0.2 

North 0.4 

North 0.2 

SW 0.1 

SW.by  8... 1.3 
S.SW 2.0 

South 2.1 

SW.by  8... 1.6 

S.SW 2.0 

S.SW, 1.7 


W.SW 0.9 

W.SW 0.8 

W.SW 0.7 

W.NW 1.4 

NW.by  W.1.1 

NW 1.2 

NW 1.0 

NW 0.e 

Eagt 0.8 

E.SE 0.9 

SE.  byE.  ..2.1 
SE 2.4 

E.SE 1.8 

E.SE 1.8 

E.bvS 1.5 

E.  byS 0.5 


29th. 


30th. 


JOLT  Irt. 


E.byS 0.2 

SE.  ^  -' 

SE 


W.SW a2  N.  byE  . 

W.  by  8.. ..0.4  N.  by  E  , 

We«t* 0.4!  North..  . 

W.  by  8. ...1.8  North..  . 

W.NW 1.1,  N.NW.  . 

NW 1.7| 

NW.  byN..2.3  North  ... 
NW.  by  W.1.7iN.  by  E. 

....0.7'  NW 2.01  N.  by  E. 

1. 2,  NW.  by  W  .1. 5  N.  by  E  - 


..a4 

..4.1 
..2.4 

..Ll 

..a? 


SE.  by  S  ...2. 2i  W.SW L5 

SE.  byS.  ..2.2,  W.  by  8 


SE.  byS.  ..2.31  SW.byW... 

SE 2.3,  N.NE 

SE 2.0  SE.  byS.  -.0.5 

SE 1.2INE.  byN...2.5'  N.NE. 


N.  by  E  . 
N.  by  E  . 

KNE  . .  . 
N.  by  E  - 
N.NE  ... 


..4.4 

..4.8 
..5c8 
.  &0 
..6.1 
..&8 

..&8 
..5l3 
..&8 
-.15 
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96th. 


STth. 


S8th. 


29ih. 


30th. 


lit 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 

whence,  and  rel 

ative  velocity. 


Wind,  from 
whence,  and  rel 
ative  velocity. 


Wind,  ftt>m 
whence,  and  rel- 
ative velodty. 


W.byN....2.5 
NW.  by  W  .  i.  9 

West l.I 

W.NW 0.1 

w.8wV!."I!o.*2 

W.SW 0.4 


8.8W 1.3  SB.  by  E... 0.5 

8W.by8...1.2  NE 1.0 

8W.  by  8... 1.3  East ai 

SW 0.5! 

SW.  by  8... 0.5' 

8W as 

SW.by  W..0.7 

SW.byW..0.6 


SB 0.9 

SB 0.9 


.W.SW 0.8 


E.NB 1.4  N.  byB....3.8 

Eaat 0.9'  N.  by  E  ....3.2 

North 0.5  N.  byE....1.5 

North 2.01  North 0.2 

N.byE 3.2 

North 4.2 

North 3.1 

N.  by  E  ....2.4 


2d. 


3d. 


4th. 


5th. 


4th. 


7th. 


S.byE... 
SE.  by  8  . 


.0.1 
.0.4 


East.. 


.0.5 


SW.by  8. 

SW.  byW..1.0!8W 

W.SW 1.8  SW.by 8. 

W.NW. ...1.6  SW 

W.  byN....1.8|SW 

NW  1.7  SW.by  8. 

SE.  byB...1.3  8.  8W\... 


SE.  byE...1.7  SW.  byS  . 

SE 1.7  SW.  byS.. 

SE.  byE...2.0l  SE., 

SE: 1.8;  SB. 

SE 1.5  SB. 

SE 0.9 

SE 0.1 

SE 0.2 

South 0.5  . 

8.  by  W....0.2. 


SE. 

SB. 


.0. 

.0.6 

.1.0 

.1.4 

.2.6 

.2.2 

.2.7 

.2.6 
.2.3 
.2.3 
.1.7 
.1.7 
.0.8 
.0.5 


S.by  W.. 
8.SW.... 
S.  SW.... 
8.  byW.. 
8.  SW.... 
S.  SW.... 
SW.by  8. 
S.8W.... 


.0.4 
.0.4 
.0.9 
.1.1 
.2.7 

.ai 

.3.4 
-3.0 


E.  byS.. 
North  .... 
E.byN. 
E.  SB.... 
South  .... 
S.by  W. 

SW 

SW 

SW 

SW 


..0.1  SW. 
.2.0  SW. 
.1.01  SW  . 
.1.4 
.2.2 
.1.7 
.2.0 
.2.0 
.1.4 
.1.2 


S.  SW.... 
8.  SW.... 
8.  by  W.. 
SE.  by  8  . 
S.SW.... 
S.  byW.. 

South 

South 

South 

South 

South  .... 
South  .... 


SW- 

sw. 

SW. 
SW. 
SW. 


.3.7 
.3.5 
.3.0 
.2.0 

.1.8 

.1.9 

.0.7. 

.0.8. 

.0.3. 

.0.5. 

.0.9  SW.by  8. 


SW.by  8., 

SW 

8W< 

SW.by  8.. 

SW 

SW.  byW 
SE.  byB  . 


8.  SE  . 


0.9  SE 

1.4  SE 

2.2  South 

1.4' S.SW 

1.5  SW.by 8.. 
8.  by  W... 

South 

SB.  by  8... 
SE.byS... 

8.  SW 

South 

8.  by  W... 


.1.0 
.0.8 


.0.2 


I 


.0.6 
.0.6 
.0.8 
.0.7 
.1.1 
.1.1 
.2.3 
.2.5 
.2.1 
.0.9 

.1.0 
.1.0 
.1.1 
.2.4 
.1.7 
1.4 
.0.9 
.0.5 
.0.1 
.1.8 
,1.2 
.1.6 


S.SW 2.5 

SW.by  8.. .2. 5 
SW.by  8... 2.0 

SW 1.7 

SW.by  8.. .1.9 
SW.by  8... 1.9 
SW.by  8.. .2. 7 

S.SW 2.8 

S.SW 2.9 

S.SW 3.6 

S.SW 3.0 

S.SW 2.5 

SW 8.5 

SW a9 

SW.by  8... a  7 

SW a9 

SW.by  8... a  9 

SW ao 

SW 2.8 

SW.by  8... 0.8 
SW.by  8...  1.2 
SW.by  8... 1.7 

SW 2.0  ' 

SW 1.5 


8tii. 


9th. 


10th. 


11th. 


12th. 


13th. 


SW 1.6 

SW 1.1 

SW 1.0 

SW  by  8. ..0.9 

SW r  • 

Wegt 1.5 

W.SW 1.0 

SW.  by  W..2. 
W.SW  .,..1.5 
SW.by  W.. 2. 3 
SW.  by  W..ao 

W.SW a  5 

W.  by  8. ...2.7 

SW 1.8 

8W 

S.SW 

W.  byS 

W.SW 

West 

SW 0.0 

SW 0.8 

Wegt 1.7 

West 2.2 

W.  by  8.. -.1.7 


W.SW 1.8 

W.SW 2.3 

W.SW 1.7 

W.SW 1.4 

W.  by  8.. ..2.0 
W.  by  8. ...1.6 

Went 2.7 

W.  byN...2.9 

NW 2.4 

W.NW  ...2.0 
W.  by  8.. ..1.4 
SW 1.6 


N.byE....a4 
N.byE. ...2. 6 
N.byE.. ..a  5 
N.byE  ....2.8 

North 2.0 

N.by  W....1.9 

N.  KW : 

North 2.4 

N.byE. ...2.8 
N.byE  ...  a 9 
N.byE  ....4.0 
N.byE  ....ao 


NW. 


.0.1 


NW. 

NW. 


.0.1 
.0.1 


SW 1.5  N.byE. ...4.4 

W.SW 2.4  N.byE. ...4.4 

W.  byN....2.5  N.byE  ....4.1 

N.NE 4.5  N.byE. ...4.2 

Bant 0.6  N.byE. ...a 7 

SE 0.6  N.byE. ...2.3 

SW.by  8. ..0.4  Norlli 1.8 

0.0  N.  NW 0.7 

0.0  NW.byN..0.6 

N.  by  E 0.7  NW 0.2 

N.  byB 1.9;  NW 0.1 

N.  byB....aO 


E.  SE 0.4 

SE.  byB.... 0.7 

SE 1.1 

SE 2.0 

SE.  byE...2.8 

SE 1.8 

SE.  byB.  ..2.2 

SE 1.5 

SE.  byB.  ..1.5 
SE.  by  B.  ..1.5 


N.  by  W . 
N.  by  W. 
North  ... 
N.  by  W. 
N.  by  W. 
North... 
North... 
N.byE. 
N.  by  B  . 
N.byE  . 
N.byE  . 
N.  by  E  . 


..0.5 
...2.4 
..2.1 
...2.3 
..2.7 
...4.0 
...4.7 
..5.3 
..4.7 
..4.1 
..4.5 
..4.1 


N.byE  ....1.6 
N.byE. ...1.8 
N.  NE 1.5 


NE. 
NE  . 
NE. 


.0.8 
.0.7 

.a  6 


N.  by  W....2.4!  North 2.0 

Bast 2.0  ^'      * 

E.  byS 1.1 

SW 0.4 

NW 1.0 

N.  byW....l.l 


N.byE. ...5.4  E.  by  8 a? 

N.byE. ...5.5  East 0.3 

N.  by  E  ....5.5j  B.  by  8 0.7 

N.byB-...4.6  E.  byS 0.5 

N.  by  E  ..;.a6'  E.  by  8 0.7 

N.byE  ....2.8|  B.  SB 0.1 


North 0.5 

North 1.0 

North 0.5 


SB. 


.0.5 
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1 

14th. 

15th. 

16tb. 

17th. 

18th. 

19tSb. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 

whence,  and  rtA- 

ative  velocity. 

WlDd.fr«B 

wbeneA.  aad  ai 

A.M. 

1 

s 

J 

8.8W 1.0 

SW 0.8 

W.  byN.. ..1.0  Wegt 

VW    Kv  T?     n   ft    -Waaf 

• 
.0.2 

.a  5 

..0.2 

..ai 
..0.7 
.1.2 
..0.8 
..as 
.2.0 
..2.2 

..L9 
..9.1 

..L8 
..2.3 
..2.3 
..1.5 

..ai 

..0.4 

..ai 

..1.0 
..2.5 
..2.1 
..1.2 
..0.4 

sw".'."'".".'ai 
SW ae 

SW.  by  W  .LO 
SW.by  W  .1.0 

SW LI 

SW.by  W..  1.5 

SW 1.4 

SW.by  W..  1.0 
SW.  byW..1.5 
SW.  byW..1.9 
SW 2.0 

8W.byS..-2.4 

SW 2.1 

SW.by  8... 2. 4 

SW 9.0 

SW 2.2 

8W 0.8 

W.byS...  J  5 
W.byS. ...a* 

W.  »W ki 

3 

S.8W 0.2  NW.  by  W.i.0J  wrSW... 

SW 0.  Ij  NW 0.8  W.  SW... 

SW 0.3  NW 0.7  W.  by  8. f 

SW.  byW    1. 1  NW l-.VWftBt 

4 

NW.  byW  t: 
N.  NE tl 

5 

6 

N-NE : 

7 

8 

9 
10 
11 
12 
P.M. 

1 

S.  8E 6.2 

S.by  W....1.5 
8.  by  W.  ...1.5 

8.  SW 2.5 

8W.  by  8. .2.9 
8.SW 2.0 

8B 1  0 

W.  by8....1.4 

W.NW 2.1 

W.NW 1.7 

NW 0.8 

8fi.by8....0.5 

S.8B l.l 

NW L5 

North 1.0 

NE.  byB...2.2 

NB 2.7 

NB 1.5 

East 1.1 

SB.  by  B...1.0 

E.SB 1.3 

SE.byE...1.3 
SE.  byE...l.l 
SB.  by  E... 1.3 
8E.byE...0.6 
SE 0.1 

W.byS.. 
W.  by  8.. 

Wegt 

W.byS.. 

SW 

8W 

SW 

SW 

SW 

SW 

SW 

SB 

SB 

N.NE -te 

N.NE I: 

N.  NE i: 

N.NE .t 

N.NE 1; 

NE.  byN-.-t 

NE fi3 

2 
3 
4 

5 
6 

South 0.9 

8W.  byS  ..1.5 

8.  8W 1.6 

8.  SB 1.4 

SB 1.0 

S.SE 2.0 

SB.  by  E... 2. 4 

SB 2.6 

SB.  by 8.... 1.4 
SB 0  5 

NE l: 

E.  by  8 t- 

E-byS t: 

SE ai 

SE                 '*i 

7 

8.  by  W.... 2. 3 

S.8W 2.3 

8.by  W....1.9 

8.  8W 1.2 

8.  8W 1.4 

Eaft 0.4 

SB.  by  E... 0.2 

SE .'iT 

8 
9 
10 
11 

SW 

W.  SW... 
W.byS.. 
W.  8W... 
SW 

SW 0.3 

N.NE 4.4 

N.NE 1.4 

W.byS. ...0.2 
SW 0.4 

NE.byB...i: 
N.NE ]• 

N.NB l: 

North a.T 

12 

8W 1.4 

weit as 

NW.  byK..4T 

90th. 

Slit. 

93d. 

23d. 

94th. 

25Ch. 

A.M. 
I 

N.  NW 0.6 

NW.  byN. -0.3 

N.NW 0.6 

N.NW 0.4 

NW.  byN.. 0.5 
NW.byN..0.7 

N.NW 0.9 

North 2.4 

N.NE 3.8 

N.NB 3.9 

N.NB 4.6 

N.NB 5.0 

N.NB 5.0 

N.NE 5.2 

N.  byB....5.0 
N.byE....4.8 
N.  byE....4.2 
N.  hv  E 3.6 

SW i* 

2 

SW 1' 

3 

N.  NW 0.5 

NW.  by  N.  .0. 1 
NW.  by  N.  .0. 6 

N.NW 0.7 

N.  byW  ...1.0 

North 0.5 

NB 0.6 

B.  byS 1.3 

8E.  by  E... 1.2 
8B 1.8 

SB.  by  B... 2.0 

SB 1.7 

E.  SB 1.6 

E.by8 L2 

E.by8 1.0 

E.  byS 0.5 

East 0.4 

E.  by  N  ....0.5 
E.  byN  ...0.1 
E.  byS 0.1 

ft'wr n 

4 

1  g.  SW      .    1. 

5 
6 
7 

B.hy'sV.V.'bA 

B.by8 0.4 

E.  bvS 1.0 

E.8E 1.0 

B.SB 1.8 

B.SB 2.0 

E.SB 2.1 

B.SB 1.7 

B.  byN. ...1.5 
E.  byN. ...1.5 
East 1.0 

'  S-VV.  byS-.a: 

Bvr i* 

SW.by  8. ..a  .5  SW I' 

SW 1.6  SW ^' 

SW.by8...2.4|  SW U 

SW.  by  8.  -.1.  7,  SW.  by  W-XI 
SW.by  8... 0.8'  Sl^T.byS..  1* 
8.  SW a  3  SW.  by  S-.  1' 

8W 3.7  SW.byS-.-iJ 

SW 1.8  SW If 

SB 1.7  SW if 

SE 1.8   SW iS 

S.SE ...2.2  SW               1: 

8 

9 
10 
11 
12 
P.M. 

1 

2 

3 

4 

5 

N.byW.. 

NB 

E.SB.... 
E.  SB.... 
SE 

SE 

SB 

SE.  by  B . 
SE.byE. 
SE 

..0.5 
..0.4 
..1.3 

:.i.5 

..2.0 

..1.8 
..1.7 

..1.8 

..1.8 

1  9 

6 
7 
8 
9 
10 

NE.  by  E...1.3  N.  by^E  ....2.9 

N.NE 1.51  North 2.0 

NNE O.5I  N.by  W..-.1.5 

N.NB 0.3  N.NW 1.0 

N.NW 0.3  NWbvN.-.O.fi 

SE.  by  8  . 
S.byE... 

..1.0 
..0.1 

SB l.O!  SW.  byS.iiT 

SE.byS...  1.7   SW.  byS-if 
8E.byS-...1.3  SW.  byS-.-Lfi 

S.SE 1.0   SW.  byS-.tti 

South 1.1  

8.  SW 2.2  S.  SW ft! 

SW 2.2  SW <i; 

f 

11 

NW.  byN.. 0.1 

, 

12 



26th. 

27th. 

28th. 

29th. 

30th. 

31ft 

A.M. 

1 

SW 1.3 

n  1 

NW 2.1 

NW ao 

NW 3.4 

W.byW...2.9 
W.NW  ....3.1 

8.  SW 0.6 

SW 2.0 

SW 1.5 

SW J.S 

SW.  by  W  .1: 
W.  SW.....ti 

SW U 

SW l: 

SW XI 

SW 45 

SW. by  wa; 

8 

8W 1.5 

SW 1.3' 

3 

4 
5 

8W 1.2 

SW 0.7 

SW...: 1.1 

SW 1.0 

• 

SW 1.1 

8.SW 0.4 

6 

::::::::;::;:::; 

W.NW. ...3.5 
NW.byW.4.4 
NW.byW.5.0 

7 
8 

SW 

..0.1 

SE 0.1 

SB a€ 
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JULY,  1861. 


setb. 


SfTth. 


Wind,  from         Wind,  from 
whence,  and  rel-  whence,  and  rel- 
ative velocity.  I  ative  velocitj. 


S8tb. 


Wind,  ftt)m 

whence,  and  rel 

ative  velocitj. 


S9th. 


Wind,  from 

wheoM,  and  rel 

ative  velocity. 


30th. 


Wind,  from 

whence,  and  rel 

ative  velocity. 


31st. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


W.  8W.  ...a3  NB 0.5  NW 4.5 

SW 1.4  E.8E 0.9  NW 4.1 

8W.  by  W..2.5  B.  by  8 0.9  NW 4.9 

W.SW 1.8  E.  by  8 1.2  NW 4.0 


8W.  by  8... 0.5 
8W.by8...a.0 

S.BW. 1.8 

SW.  by  8... 1.7 


8E 

SW.byW. 

8W.. 

SW. 


.0.7  W.8W .....3.5 
1.1  SW.byW.. 3. 2 
.2.1  SW.byW.. 3. 3 
.2.7.  W.SW 8.6 


SW 1.3  E.NB 0.9 

South 0.7  E.  byS 1.0 

0.8  Ea«t 2.0 

0.7  NE 1.7 

a  4  NE 1.7  NW.  by  W.2.0 

0.3  8E 2.21  NW 1.  " 

0.2  SB.  by8....a8|NW 0.1 


NW.by  N..a7 

NW ai 

NW 2.9 

NW 3.1 


.0.1  E.SE 1.0 

.0.6  SB 1.6 

..a 5  N.  by  W....0.7 
..0.4  N.  by  W....1.5 
..0.5  N.NW 2.6 


SW 1.0  SW.byS...2.3  SW 2.9 

SE.by8....2.4i8W 3.6  SW.byW. .2.5 

8E 1.6  SW ail  SW.  by  W..a0 

8E 1.0  SW ae  SW.byW. .2.3 

SW 1.51  SW 9. .3  SW.  by  W.. 1.7 

S.  byW....1.2  SW 2.3  SW.byW. .0.6 

S.  SW 1.3  S.  SW 1.2  SW a4 

SW 1.5  S.by  W....1.3i 0.0 

0.0i  S.by  W....1.0!S.  SW 1.8  SW 0.1 

0.0  SW 0.7|^VV 1.8  SW 0.5 

0.0' SW 0.1  SW 2.4  W.SW 1.7 

a0|8.  SW 0.1  SW.  by  W..ai  SW.byW.. 0.7 


N.NW 0.4 


AUGUST,  1861. 


1st. 


Sd. 


3d. 


4th. 


5th. 


6th. 


W.SW 1.0 

W.SW 1.5 

W.SW 2.1 

W.  bj'S....2.1 

Went 1.6 

W.  by  8. ...1.6 

W.SW 1.9 

W.  by  S.... 

W.SW 

SW.byW..  1.3 

SW 1.5 

SW.by  8...1.8 


SW.byW. 
SW.byW. 
SW.  by  W. 
SW.byW. 
SW.byW. 
W.SW.... 
W.by  S... 
W.  byN... 

West 

W.by  8... 
W.  byN... 
W.NW.... 


....1.7 
....2.4 


SW.. 
SW.. 

SW 2, 

SW.byW. .1, 
SW.byW.. 0.9 

SW 0.4 

SW a3 


SW 0.7 

SW 0.8 

SW.byW.. 0.2 
SW.byW.. 0.8 


E.byN l.Ol 

NB,byB...1.0 

East 0.5 

North ao 

N.byB 1.7 

North 0.6 

NE.byN  ..0.5 

North 0.2 

NE 0.3 

NB 0. 


NE. 


.0.6 


NW ai 

N.byB 0.9 

North 1.0 

SW.by  8.. .0.2 
S.  byW....0.4 

N.byB 1.-^ 

N.byB 2. 

N.byB 1.5 

N.byB 1.2 

N.  NE 1.4 

N.  NB 1.4 

B.byN 0.5 

SB 0.4 

E.  SE 1.1 

SB.  by  E. -.0.5 
SE.  byE...a5 

E.  SB 0.5 

E.SE 0.2 

B.  byS 0.3 

SE 0.2 

8.8E 0.3 


8.8E 0.1  N.byB. ...1.0 

SW.by8...0.4  N.  by  E  ...-1.5 

SW.by 8. ..0.2  N.byB. ...1.0 

S.8W 0.2  N.  by  E... .1.5 

N.byB. ...1.5 

8.  SW ai  N.byB. ...1.8 

SW 0.5  N.  NB 2.4 

SW.byW. .1.5  N.  NE 2.  4' E.byN 0.1 

W.SW 2.5  N.byB. ...2.9  S.  by  W... .0.2 

W.SW 2.5  N,NB 2.0  S.  SB 0.9 

SW.by  W..ai  n;  NE 2.0  SE.by B....0.5 

SW.by  W..a4  NE.  byE...1.5  SE 1.0 

SW ai  E.SE 1.2  SB 1.0 

SW.byW..a3  E.SE 0.9  SE.byE....1.3 

SW.by  W..a0  E.  byS 1.4  SE 1.2 

West ai  SE 0.5  SE 1.3 

NW.by  W.. 2.1  E.  SE 0.5,  RE 1.0 

N.  by  B... .5.0  E.NB 0.5  SB 0.2 

N.  byB....ai 

N.  by  B.... 2.0 

■"  '     ~        "  -                               NE.byN. .0.8 
N.byE 1.4 


N.byB. ...2. 5. 
N.fyE....1.8. 


N.  by  E  . 
N.  by  B . 


..1.5. 
.2.0. 


N.byB 1.6 

N.byB 1.7 


7th. 


8tb. 


9th. 


10th. 


11th. 


12th. 


7 
8 
9 
10 
11 
12 


N.byB 1.0 

E.NE 0.5 

NB.  byB...0.1 

NE O.l 

N.byE 1.8 


N.  NB 1.0 


North  . 


NE. 
E.SE 


.1.2  W.INW 0.2  N.NB a8  NE 4.0 

North 0.4;N.by  W....0,7  W.NW 0.1;  N.NB a 5  NB.  byB...a6 

N.  NE 0.5i  N.NW 0.9 '  N.NB a7  NK a9 

N.NB 0.1  N.by  W....0.4  .  - 

N.byW....1.0 


1  N.NB a7  NB.  by  B... 4.0 

'n.NE ao  NE.  byB...4.0 

aolN.  NB 0.5' North 1.2  W.byS....0.3  N.  NE 2.8  NB 4:0 


....1.6 


N.NB 0.5,  N.byE 1.5  W.SW 0.1  N.NB 2.5  NE 4.0 

E.  SE 1.0  NE.byN... 0.4;  N.byE 2.2  NW 0.5  NE.byN. ..2.0  NE a4 

E.NE 1.SNE.  byN.. .0.1  N.byE 2.6  N.NB 2.7  NE.byN. ..2.2  NB a3 

E.NB 1.2  NE 0.1  N.NB 2.4  N.NB a2  NE 2.7,  NB a3 

East 1.3  East a  li  NE 1.8  N.byE 4.0  NE ao,  N.NB 4.5 

NB 1.9>N.  NB a9.NE L3:N.NB 4.4iN.NB a7lN.NB i.  1 
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iiUGUST,  186L 


7th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


8th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


9th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


10th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


11th. 


Wliid,ftx>m 
whence,  and  rel- 
ative velocity. 


lao. 


Wind,fraa 

wheaoe.  a&dn 
ative  vdfoccr. 


P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
13 


1 

3 

3 
4 

5 

6 

7 

8 

9 
10 
11 
12 
P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


A,U. 

1 
2 
3 
4 

5 

6 

7 

8 

9 
10 
11 
12 
P.M. 

1 

2 

3 

4 

5 

« 

7 

8 


NB 1.6  N.byE 2.4  E.  SE 1.2  N.NE a7 

N.NE 2.5,  N.byE 2.8  B.  SE 1.3  N.NE 4.3 

N.byE 4.0  N.byE 2.7JE.SE Q.1  N.NE 4.5 

N.byE 3. 71  N.byE aO  E.  by  S 0.7  N.byE.. 

N.byE as  N.byE 2.2  E.  SE 0.7  "  *     " 

N.byE a  O' N.byE 2.21E.  SE 0.1 

N.byE aO  N.byE 2.3  E.  SE 0.1 

N.byE 2.5  North 1.6... 

North 2.0  N.byE 1.7|... 

NE.  by  N... 0.8' N.byE l.sl... 

N.byE 2.2  North 1.3  ... 

N.byE l.SlN.  byW....l.l... 


..4.5 

N.byE 4.4 

N.byE 4.3 

N.byE ae 

N.byE a3 

N.NE 4.3 

N.byE 4.7 

N.NE a9 

N.NE a5 


N.NE 4.8 

N.NE 5.4 

N.NE 5.3 

N.  by  E 5.7 

N.byE 5.0 

N.byE 5.3 

N.byE 5.2 

N.  byE 4.8 

NE 2.1 

NE 2.0 

NE 37 

NB.byE...a8 


N.JffE -i 

N.  NE t 

N.bvE r 

N.bvE-..-.' 
N.NE ' 

N.  bvE-..-: 
N.byE...--: 
N.bvE...-i 

N.bvE k 

N.  NE..„.-i 

N.  KE - 

NE.by5.- 


13th. 


N.  i^ a9 

N.  NE 36 

N.  NE 35 

N.byW....2.0 
N.  byW....2.2 

N.  NW 1.2 

North 2.0 

N.  NE 4.0 

N.  NE 4.0 

N.NE 35 

NE.  byN...a5 
NE.  byN...a0 

NE 30 

NE.  byN...3  7 
NB.  byN...4.2 

N.  NE 4.1 

N.byE 4.0 

N.byE 35 

N.byE 30 

N.byE 2.1 

N.  NE 0.5 

N.  NE 0.2 

N.  NB 0.1 

N.NE 0.1 


14th. 


N.  NE 

.ai 

.0.1 

.ai 

N.NE.... 
N.NE.... 

N.  NE.... 

.ai 

"SE."by*E' 
E.  SE.... 
E.  SB.... 
E.  SB.... 

SB.  by  E  . 
SE.  by  B . 
SB....... 

SB 

!!6."5 

.1.0 
.1.5 
.2.0 

..2.3 
.2.7 
..2.9 
..2.5 
..2.1 
..1.7 
..1.0 
..0.8 

SE 

SB 

SB 

SE 

S.SE 0.1 


15th. 


16th. 


17th. 


IftL 


8W.  byW..0.8 

W.  SW 0. 5 

SW.byW-.aS 


SW. by  8... 0.4 
SW.by  S...1.1 
SW.byS...1.7 

S.  SW\ 2.0 

S.  SW 2.3 

SW 2.3 

S.  8W 2.5 

SW.by  8.. .2. 6 

SW 2.1 

SW.byS...2.5 

S.  SW. 2.2 

8.  SW 1.8 

S.  SW 1. 

S.  SW 0.2 

S.  byW....0.4 

S.  SW 0.6 

SW.by  8... 0.4 

SW 1.6 

SW 1.0 


W.  byN....2.0 
NW.byW..2.0 

West 1.7 

SW.  byW..2.5 
W.  NW....2.5 
NW.byW..2.9 

NW 1.6 

NW 1.6 

NE 1.5 

NE.  byE.. .1.3 
NE.  byE.. .1.1 


East. 
East! 


.0.1 

I."6i 


East 

E.  8E.... 
SB 

..0.8 
.-0.5 
..1.0 

SB 

.-1.5 

SB 

..1.7 

SB 

..2.8 

SB 

..2.7 

SB 

-.2.8 

SB 

..ao 

SB 

.-2.0 

SB.  by  8. 

..1.5 

8.  byE... 

..ai 

SE. 
SE. 
SE. 


SE.byS....0.4 


SE 

SE 

SE.  by  S.- 
SE  

SE 

SE 

SE 

S.  byE- 
S.  byW.. 
S.  SW.... 


19th. 


20th. 


N.byW....0.1  NW.byN..0.1 
N.NE 0.8  N.  NW.....0.7 


NW 0.5,  N.  by  W.... 0.4 

NW 0.2  North 0.5 

NW.  by  N..O.l|  N.byE 1.5 

N.  NW 0.5,  N.byE 1.1 

N.NE. 1.7 

N.NW 0.8  N.  NE 1.8 

North 1.3  N.  NB 2.0 

NW.  byN..l.8  N.  NE 2.5 

North 1.7;NB..\ 1.5 

NB 2.2  NB 1.0 


NB.  byE..-2.3 

NB 2,0 

NE.  byE...2.9 

NE 2.6 

NB 2.8 

NB.  byN...1.8 
N.NE.... 
North  .... 


E.byS 0. 

E.NB 0. 

E.byS 0.8 

E.  byN....1.2 
E.byN....0.8 

East 0.4 

0.9.  East 0.1 

ail  East 0.1 


21ft 


23d. 


South a4 

South 0.3 

South 0.5 

South 0.3 

S.  by  W....0.5. 

NW^ 0.5 

N.  by  W.... 0.4 
N.  byW....0.1 
SE;byE....0.5 

SE 0.5 

SE 1.0 


NW 0.4 

NW 0. 

NW.  byN..0.7 
NW.byN..O.- 
NW.  byN..0.9 
NW.  byN..1.3 
N.  by  W....2. 
N.  byW....2.2 

N.  NE 34 

N.  NB 4. 

NB 4. 

NB 35 


North 0.1 

NW.by  Wla3 
W.  NW.-..ai 
W.byN....a4 
W.  byN...  as 
W.NW  -...a4 

NW 0.9 

NW 0.6 

E.  SB 1.5 


B.by8 0.6  NE 31 

East 0.4  NB 2.9 

N.byE 0.7,  NE 2.3 

NE.  by  N...1.3  NE 2.1 

N.NE 1.0,  NE 1.4 

N.NE 2.0  E.  NB 0.7 

NB.  by  N...3  8  NE.  by  E.  ..a  3 
NE.  byN,. .341 


«4tL 


W.  SW ^' 

SW.  brW-t" 

W.  SW I 

SW.by  S.- 
SE....  ii 

SE.byE...l' 


E.  SE 1.9  SE. 

SB 2.1;  SE. 

SB 2-Oi 

SE 2.4 

SE.byS....2.1 
SE.  by  8.... 1.6 

S.  byE 0.9 

South a^ 


SB i- 

SE.byS...-i 

S.SE i- 

S.SE i'- 

S.byE.-..l 
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19th. 


20th. 


91it. 


S3d. 


23d. 


24th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,ftt>m 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  ttom 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative  velocity. 


North 0.2 

North 0.1 

North 0.1 

N.by  W...:0.7 


8E.byB....ai 
SB 0.5 


N.NB L8 

N.  byW....1.0 

N.  NW 0.8 

NW 0.7 


S.  byE ai 


25th. 


8.  byE 0.1 

S.  SW 0.3 

SW.  by  8.. .0.5 
SW.  by  8.. .1.0 


26th. 


SW.  by  8... 0.1 

8w".'.!."^;!!o.'i 


27th. 


28th. 


SW. 
SW.  by  W. 
SW.by  W. 


SW 0.1 

SW 0.3 

SW.by  8... 0.8 
3.7 


.SW 0.1 

SE 0.5 

SE 1.1 

SE.by8....L8 

South 1.0 

SW 0.5 


.by  i 
S.  SW.. 
SW  ... 
SW... 
SW... 


.1, 

.2.0 

.2.0, 


.2.4 
.1.9 


SW.by  S... 0.2; 
S.  by  W....0.1 


S.  SW 0.1 

SW.byS...0.2 


SW. 
SW  . 
SW.byS...2.2, 

SW 2.1' 

SW.  byS..-1.4 

SW 0.9 

SW.by  8... 0.2 

S.  SW 0.4 

SW.  by8...0.6| 

SW 1.0 

SW 1.4 

SW 1.2 


SW.by  W..0. 

W.SW 0. 

West 1. 

W.  byN....l. 

West 1. 

W.NW 1. 

NW.byW..2. 

NW 1. 

SW.  byW..l. 

W.  byN....'l. 

E.  SE 1. 

E.  SE 1. 

SE 1. 

SE 1. 

SE 0. 

SE 0. 

SE.byS....O. 


I 


West 0.2 

W.  byN....0.2 

W.NW 1.0 

W.NW 1.1 

W.by  8....1.2 

W.SW 1.7 

West 1.3 

a  West 1.6 

8|  W.by 8. ...1.1 

7  W.SW l.l 

9  W.SW 1.7 

9  SW.  byW.-l.O 

9i  W.  SW 0.9 

2  West... ....0.1 

West 0.1 

W.by  8. ...0.5 

West 0.5 

W.by  8. ...0.5 
W.NW  ....1.0 


29th. 


W.byN.. 
W.  NW.. 
W.byN., 
W.byN., 


.0.9 
.0.7 
.0.5 
.0.6 


NW.byW. 
W.NW.. 
NW.byW. 

NW 

NE 

NE.  by  E.. 
E.  8£ 


E.  SE.... 
E.  SB  .... 
E.  SE  .... 
SE.  by  E . 

SE 

SE 

SE.  by  8  , 


.0.3 
.0.1 
.0.5 
.0.1 
.1.4 
.1.7 
.1.7 

.1.6 

.1.5 

.1. 

.1.1 

.1.0 

.0.5 

.0.1 


30th. 


W.by  8. ...0.1 

West 0.1 

West 1.5" 

W.NW  ....0.5 

NW 1.0 

NW 0.5 

N.NW a5 

N.  NE 2.4 

N.NB 3.0 

NE 2.8 

NB 2.7 

NE 2.6 

NE.  byE... 1.5 

E.  NB 1,3 

E.  NE 1.2 

B.  byN....0.9 

East 0.2 

East..  0.3 

East 0.2 

Bast 0.3 

East 0.2 

East 0.1 


AUGUST,  1861. 


SEPTEMBER,  1861. 


3l8t. 


Ist. 


Bast 0.1  South 0.7 

S.  byW....0.4 

SE 0.8  S.SW 0.4 

SE 0.5  8.  by  W.... 0.6 

SE 1.9,  8.SW 0.9 

SE 2.1  RW.  byS.-.l.l 

SE 2.0:  SW.  byS...1.9 

SE 2.3  SW.  byS...2.0 

SE 2.21  S.  by  W... .1.4 

SE 2.7  NW 0..T 

SE 3.0  N.byW....1.5 

SE 2.8  SE 1. 


SE. 
SE. 
SE. 


.2.5 
.2.6 
.2.8 


SE 1.4 

SE.  by  8. ..1.0 

S.  byE 0.7 

S.byB 1.3 


SE 4.4 

SW 3.0 

S.byW....2.2 

S.  SW 0.^ 

SW.by  W-. 0.5 

W.SW 2.1 

W.by  8. ...0.1 


2d. 


SW 0.1 

SE.  by  8.... 0.3 


r8....1.0 


SE.  by  g 
NW.byW.. 2.0 
SW.byW..2.1 

SW 1.2 

W.SW 2.2 

NE.  byE... 2.0 
SE.  by  8.... 1.5 

SB 0.5 

SW 0. 

NW.byW. 2. 2 

NW 1.7 

E.NB 1.1 

SE.  by  8.... 1.0 

SE 0.5 

SE 0.4 

SB 0.1 


3d. 


W.by  8. ...0.5 
W.by  8.. ..0.9 


West 1 

West 2.2 

NW.byW. 2. 8 
NW.byW. 2. 5 

NW.. 2.9 

NW 3.8 

NW.byW..3.6 

NW.byW.. 2. 9 

NW 2.2 

NW 2.0 

NW 1.5 

SE 1.4 

S.SB ai 


S.8E. 


.0.1 


4th. 


S.SB 0.2 

NE 2.0 

E.NB 2.4 

E.NB 2.3 

E.NB 1. 

East 0.7 

East 0.9 

E.  byS 1.3 

SE.by  B...1.5 
SE.  by  E 
SE.  by  B 
SE.  by  B 


..1.5 
.1.7 
.1.3 


SE.  byB...l.« 

B.SE 1.5 

SB 2.0 

SB.  byB.:.1.7 

SE 1.7 

SE 1.0 

SE 0.6 

SB.  by  S.... 0.5 


5th. 


SW.by  8... 0.5 
SW.by  8.. -1.0 

SW 1.0 

S.SW 2.0 

SW 2.5 

SW.by  8... 2.0 
SW.by  8... 2.0 
SW 2.9 


SW. 

SW- 

sw. 

SW. 
SW. 
SW. 
SW. 
NW. 

W.NW 0.9 

W.byN. ...1.0 
W.by  8. ...0.8 
W.by  8. ...0.7 


.3.2 
.3.5 
.2.5 
.2.3 
.2.2 
.1.0 
.0.3 
.0.3 


Digitized  by  VjOOQIC 


766  EEPOBT   OP  THE   SECRETARY  OP   WAR. 

Hourly  direction  and  relative  velocity  of  the  wind,  ifc. — Continoed. 


aSPTUIBER,  1861. 


6th. 


Wiod,  from 
whence,  and  rel 
atlve  velocity. 


A.M. 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.  M. 

1 

2 

3 

A 

5 

6 

7 

8 

9 

10 

11 

12 


A.JA. 

I 

2 

3 

4 
.5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


ii.M. 

I 
2 
3 
4 
5 
6 
7 
8 


w.sw .... 

W.byS... 
W.byS... 
W.byS... 
W.byS... 
W.byS... 
W.byS... 

West 

West 

W.  byN... 
N  W.  by  N . 
NW.  by  N . 

NW 

NW 

W.byS... 

West 

W.SW.... 
W.byS... 

West 

NW 

NW 

N.byW... 
N.by  E  ... 
N.byE... 


7th. 


Wind,  from 
whence,  and  rel 
atlve  velocity. 


a 8  N.byE... 
0.5  N.byE... 
0.2  N.byE  ... 
0.5  N.by  W... 
I.O' N.byW... 
1.0  N.by  W... 
2.0  N.byW... 

.3.0  North 

ao  N.byE  ... 
as  N.byE... 

N.NE 

N.NE 


8th. 


9th. 


Wind,  from  Wind,  ftt)m 

whenc<^,  and  rel>  whence,  and  rel 
ative  velocity,      atlve  velocity. 


.3.6 

as. 
.as! 

2.3 
.1.9' 


E.NE.... 

E.  byN.. 
E.  by  N  . . 


.1.5  NE.  byE...ai 

.2.0 

.1.7 


.2.2 
,2.9i 
2.91 
.4.0, 

.a  8 
a? 
a  4; 


NE.  by  N. 
NE.  byN. 

NE 

NE 

NE 

NE 


N.NE 

N.NE 

N.NE 

N.byE... 

2.o;  N.NE 

1. 01  N.NE, 


0..3iN.  by  E.., 
0.81  N.byE  .. 
O.SjNW.  byN 

i.sInw 

a  51  N  W.  by  N 
as  NE.byN. 


.a  7 

.4.0 
.a  8 

.ao 
.ao 
.ao 
.2.5; 

.1.8 
.1.1 
.1.1 
.1.0 
.1.0 


NE 

NE 

NE 

NE 

NE 

NE  

E.NE  ... 
E.NE... 
E.NE... 


.1 


.1.1 
.I.5I 
.2.0 
.1.5 
.2.0 
.2.5 

.2.5' 

.2.3 
.2.4 
.2.3 
.2.5 
.1.3 
.1.5 
.0.6 
.0.1 


10th. 


Wind,  from 
whence,  and  rel 
ative  velocity. 


11th. 


Wibd,  trta 
wbenoe,  aolrl- 
ative  T«l«ct7. 


E.NE 0.1 

E.SE 1.1 

E.by8 1 

E.  byS 1.9 

SE.byE...1.9 
SE 2.1 


8E.byE...1.6  ITW f 

SE;byE.-.1.6  NW C? 

SE.byE...1.5  KW.  byN./J 
SE.  byE...1.5  NW.bvN.  : 

SE 1.0'  KW.by  N.  1 

SE l.Oi  W.  by  8...  Ci 

SE 1.&  W^ert 1. 

E.SE 0.5  W^ert c: 


SE. 


.0.8 


SE 1.  1 


SE. 


.1.9 


BE.  by  E... 2.  2  North 


Wert.. 
West.. 
North  . 


SE 2.1  8E.  by  E...2.5*  North  .... 
SE.byE..  2.0  E.SE 2.0;  N.  by  W.. 

SE.  by  E...1.5  E.SE 2.  Oi 

SE.  by  E... 1.2.  E.SE 1.5  N.  by  W... 


E.SE 1.1  E.by  8 1.0 

E.SE 1.2  East aS 

SE.  by  E... 2.0  North a9 

E.  byS 1.5  North 1.8 

E.SE 1.4' N.byW.. -.2.0 

*...'.  E.SE l.ll  N.byW.. ..1.4 

18E.  byE...1.5  NW 0.7 

E.NE O.ljSE.  byE...1.8  NW.byN..0.9 


N.  NW ^l 


N.  by  w...a: 

N.  NW....  V. 

N.  NW a. 


12th. 


W.byN... 

Weit 

W.byN... 
WLbyN... 

West 

W.SW.... 
W.byS... 
SW.byW. 
SW.  by  W. 

8W 

SW.  by  W. 


13th. 


.1.0 


14th. 


SW.  by  8... 0.5 
SW 

SW 
SW. 
SW 
SW. 
SW. 

.o.alsw. 

.1.1  8  W, 
.1.31  .SW 
.1.5iSW. 
.1.5  SW, 


.byS-. 

.  by  W. 
.  by  W. 
.  by  W. 
.  byW. 

.byS!-' 
.byS.. 


0.4 
0.6| 
0.5 
0.5' 
1.5 
.1.7 
1.9 
.2.0 
2.4! 
2.5i 


15th. 


16th. 


ITttu 


SW.byS...1.7  SW.  by8...2.9 

SW 1.5'  S.SW 2.0 

SW.  byW.-l.a  S.SE 2.0 

SW 1.0lSE.by8....1.5l 

SW.  byS  ..1.5  SE. by  8.. ..1.3 

S.bW 0.5jSE 0.2 

SE.by8....0.4 

S.byW....0.4|E.8E 2.1 

S.SW 0.5  E.by  8 1.0 

E.by  S 1.1 

SW 0.1  E.  byS 1.1 

SW 0.5  SE 0.3 


NW. byN.. 0.9  E.NE 0.4  North. 

NW 0.6  E.NE 0.1 

South 0.2  N.byE. ...as 

SW 0.4  N.byE. ...4.2  N.NE 0.5 

SW.byW..0.5!  N.byE...  a5  NE.byE...L4 

SW.  by  W..I.2I  N.  by  E  ....a2'  E.NE 1.6  NW.  byN.  a? 

W.  by  8. ...1.1  N.byE. ...2.31  NE 1.0  N.NW  L: 

W.  by8....1.9  N.by  E... .as  NE.byN.. .1.0  N.  by  W....L« 

W.byS... .1.61  N.  byE....a7  NE.  by  E...1.0  N.  bv  E tk 

W.byS. ...1.5  N.  byE....4.5:NE.  byE...1.5  N.  N'E U 

W.SW 1.2  N.byE. ...4.8  NE.  byE...1.5  NE L' 

W.  SW 1.7|  N.  by  E... .4.21  E.  by  N  ....l.Oi  NE. .: li 

W.SW 2.O1N.  byE....4.3  NE I.2'  NE.  bvE..  L: 

SW.  byW..0.8  N.NE a?,  N.NE.....   l.Ol  K.  by  S....  tt 

E.SE 0.8,  N.NE a9"'"'"  "  "' ' 

SE.byE....0.5  N.  byE    ...ai 


[N.NE ai 

E.NE 0.8,  N.NE 2.2 

N.NE 0.7  N.NE 2. 

N.NE 0.1 

NE 0.2 

NE.  byE... 0.1 


E.  byN.. ..0.1 


N.NE as    E.SHf.. 

E.NE l.s:  E.  bv  8. 


.^.5 


E.NE 1.0!  SE.byE....C? 

E.NE 1.0.  SE... v.<5 

E.NE 2.0,  S.8E 65 

N.NE 1.5  E.NE 2.0   S.SE ai 

NE.byN. ..0.9  N.byE 2.5 

NE 0.71  N.byE 2.5 

NE.  by  E  . .  .0. 9  N.  by  E 2. 8   Sonth £5 

E.NE 0.9  North 2.5  SW.  byS—Ll 


18th. 


South 

South 

S..SW  .... 
S.byW.. 

S.SW  .... 
S.SW  .... 
S.SW  .... 
SW.  by  8. 


19th. 


SW.by8...4, 
SW.  byS...2.6 

SW 2.9 

SW a4 

SW.byW..2.6 
SW.by  W..2.8 
1.6iSW.byW..2.6 
2,3lSW.byW..a2 


30th. 


E.SE 0.7 

B.byS 1.2 

E.  by  S 1.1 

E.  byN. ...1.0 

N.NE ao 

N.NE ao 

N.byE as 


2Ut. 


N.byW.. ..2. 
N.  byW....aO 
N.byW... .2. 8 
N.byW. ...2.2 
N.byW....l.r» 

N.NW l.a 

NW.byN..l.n 
N.NW 2.4 


22d. 


SE. 


.0.2 


SW.  byW..0.5 

SW u- 


23d. 


W.  by  N....fl.) 
W.byN.. ..as 
W.NW as 

w.NW a: 

W-.NW L4 

W.NW L3 

W.NW U 

NW.  bjir-1.9 
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s 

.s 


letb. 


19th. 


20th. 


Slit. 


22d. 


Wind,  ft-om  Wind,  flrom     I     Wind,  firora     |     Wind,  from     I     Wind,  from 

whence, 'and  rel-  whence,  and  rel- whence,  and  rel- whence,  and  rel- whence,  and  rel- 
ative velocity,      ative  velocity,  i   ative  velocity,  i  ative  velocity,      ative  velocity. 


ii.H. 

9 

10 

11 

12 
P.  M. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 


A.V.. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
P.M. 

1 

2 
3 
4 

5 
6 
7 

8 
9 
10 
11 
12 


SW.  by 8.. .a 31 
SW.  byS...a6i 

SW .ao^  ^ 

2n 


W.8W 2.8 

W.8W 1.7 

W.SW 1.5 

SW.  by  8...a2l  W.  by  8.. ..1.8 


s.sw as' 

S.SW 4.0! 

8.SW 4.2i 

S.SW 4.3! 

S.SW ae 

Sovth 2.7! 

Sonth 2.3 

South 2.5 

South 2.81 

S.SW a  6 

S.SW 4.0 

SW.by8...a7 


E.NB 1.0 

NE.byE...2.0 

E.NE 2.0 

N.NB 1.0 

N.NE 1.3 

E.  by  N.... 1.7 
E.  by  N  ....1.7 
NE.  by  N...1.2 
N.  byE  ..-.0.2 
N.byE  ....0.6 
N.  by  E  ....0.2 
I 

I 


N.NB a4  N.NW 2. 

NE.  byE..  a?  N.NW 1. 

NE.  byN...1.7  N.NW 1. 

NE.  byN...1.9  N.NW 1. 

I  I 


23d. 


Wind,ftt>m 

whence,  and  rel* 

ative  velocity. 


0  W.SW 2.7  W.byN....0.8 

2  SW.  byW..2.8  W.NW 0.3 

0  SW.  byW..5.0  E.8B 0.8 

0  W.SW 4.3  E.SB..;....1.1 


North ai  N.NE 1.0 

0 
5 
5 
1 
1 


N.  by  W... .4.5  B.  by  N  ....!.( 
N.by  E  ....6.3  E.SB O.i 


N.  byW....5.3  E.  by  8 0.i 

N.  byW....4.2  E.8E O.J 

N.NW as  E.SB ai 

N.NW ao 

N.NW ae 

N.by  W...  4.4 

N.  byW....a6 

N.NW a9; 

N.byW....2.7 


W.SW 4.2  E.SB 1.4 

W.SW ae  6E 1.5 

W.SW aS'  SB.  byE. ..1.0 

W.SW 2.6  SB 0.5 

W.byS....1.7'SB 0.5 

W.byS....l.l< 

W.SW 0.7i8.  byE 0.1 

W.  byS....0.9. 
W.  byS....1.5 
W.byN....1.5 
W.byN....I.4 
W.  byN....0.6 


24th. 


S.byW....0.2 
a  by  W... .0.5 
8.  by  W... .0.3 
SW.  byS...1.2 

S.SW 1.6 

S.SW 2.2 

S.  byW....2.5 
S.SW a2 

S.SW as 

S.SW as 

8.  by  W....a9 
Soutii  ..;... 2. 6 

South 2.0 

S.SE 1.1 

S.  byE 1.4 

South 1.7 

South 1.8 

S.SW    l.(; 

SAT.  by  8  ..O.S 
SW.byS  ..1.3 


25th. 


SW.byS... 0.6 
SW.byS..-0. 

S.SW 0.7 

S.SW 0.8 

S.SW 0.5 

S.  by  W... .0.5 

SW 0.7 

SW.byW..l.2 

SW 1.  I 

S.SW 0.8 

S.  byE 1.2 

SE 1.1 

SW 2.5 

S.SW 0.7 

S.SW 2.0 

S.SW 1.7 

SW a2 

NW.  by  W  .2.  4 
W.byN....l." 

W 1. 

W 1.5 

W 1.9 

W 1 

W 0.2 


26tb. 


byS. 
SW.. 
by  8. 
by  8. 
by  8. 
by  8. 
by  8. 
by  8 
by  8. 
by  8. 


fi7th. 


....  W.byN... 

W.byN... 

.0.1  W.byN... 
.O.a  W.byN... 
.1.9;  W.byN... 
.1.8  W.byN... 
..1.7  N.by  W... 
.2.1  N.NW...".. 

..2.0  N.NW 

..2.9  NW.  byN. 

..2.6  NW 

..2.0  NW 


28th. 


W.SW 2.8  NW.  byN. .2.5  W.SW 1.8 

W.SW ao  NW.  by  N..2.6  W.SW  .....1.9 


NW 0.9 

NW.byW..0.6 
NW.byW..0.4 
NW.byW..0.4 

West 0.9 

Weut 1.1 

West 0,8 

West l.S 

W.  by  N. . .  .2. 1 

w.NWi ao 

W.  by  8. ...2.8 
W.SW 2.1 


W.SW 2.8  NW 2.6 

W.SW 2.1   NW.  byW.2.e 

.SW 2.0  NW.  by  W.2 

W.SW 1.0,  W.NW 1.8 


W.SW 1.0'  W.NW 0.9 

SW.  by  W  .1.0,  W.NW 1.3 

SW.  by  W  .0.7  W.byN....  1.6 

W.SW 1.4|  W.NW 1.5 

SW.  by  W.. 0.9  W.NW 1.4 

W.by8....1.0lNW.byW..1.5 


W.  by8..-.2.4 
W.SW 2.0 


W.feW 0.1 

W.SW 0.1 

W.SW 0.1 

8W.byW..a9 


29th. 


SW 

.SW.byW. 
SW.byW, 

WSW !".".! 
W.  byS... 

Weit 

W.NW.... 
NW.  by  N . 
NW.  by  N 
NW.byN, 
N.by  W... 


.1.0 
.1.0 
.0.8 


.0.1 
.0.5 
.0.4 
.1.0 
.1.1 
.1.1 
.0.5 
..0.3 


N.byW..,..0.1 


N.  byW....0.8 

N.NE 0.2 

N.NE 0.2 

N.NE 0.3 

N.NE 0.2 


N.NE 0.2 

North 1.0 

N.byE  ....1.0 


A.  M. 

1 
2 
3 
4 
5 
6 
7 
8 
P 
10 
11 
12 


SEPT.,  1861. 


30th. 


N.byE 1.0 

N.  byW....0.5 


N.byE 0.5 

N.byE 0.4 


OCTOBER,  1861. 


1st. 


8E.  byE.  ..ao 

SE ao 

SE.  by  e 
SE.  by  ft.. .2. 4 
SE.  byS.  ..2.0 
8E.  byS.  ..2.1 

S.SE 0.8 

8.  byE 1.1 


N.byE 0.9 

N.NE 0.7|.... 

SE.  by  E.  ..2.3j.... 
SB L5|.... 


2d. 


S.SW 2.5 

S.SW 2.7 

SW.byS. ..2.6 
SW.byS... 2. 6 

SW 2.7 

SW 2.7 

SW 1.6 

SW 2.4 

SW.byS... a  4 


3d. 


NW.. 
NW.. 
West. 


.0.1 
.0.3 
.0.1 


NW 0.5 

North 1.0 


^.  by 

W.SW a 6.  NE 0.7 

W.SW 4.0!  NE 0. 

W.SW 4.91  NE 1.8 


4th. 


NE.  byE... 0.7 
NE.  byE.. -0.3 

NE 1.2 

NE.  byN.. .1.8 

NE 0.5 

NE.  byN. -.2.0 
NE.  byN... 0.1 
N.NE 0.3 


5th. 


E.SB 0.1 

SW 0.7 

W.SW 2.2 

W.SW 1.3 

W.SW 1.5 

W.  by  8.. -.2. 2 


NE.  byN.. .1.6  West' 3.1 

NE.  byN... 0.5  W.NW a  2 

E.NE 0.7  W.  by 8.. ..a 4 

East 0.81  W.byN:. ..a  0 
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I 


SEPT.,  1861. 


OCTOBER.  1661. 


30th. 


lit. 


p.  M. 

1 

2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


A.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


A.  M. 

1 

2 
3 
4 

5 
6 
7 
8 
9 

10 
*    11 

12 
P.M. 
1 
2 
3 
4 
5 
6 
7 
8 


Wind,  from 

whence,  and  rel 

Btive  velocity. 


Wind,  from 

whence,  and  rel- 

ativt)  Telocity. 


Wind,  from 

whence,  and  rel 

aUv©  Telocity. 


E.8E 

E.8E 

8E.  byE. 
13E.  byE. 
SE.  by  E . 
SE.byE. 
8E.  by  E . 
SE.byE. 

SE 

SE.byE. 
SE.  by  E. 
SE,  by  E . 


.1.6 
.1.5 
.1.8 
.1.6 
.2.0 
.2.5 
.2.6 

.a 

.2.3 
.2.4 
.2.5 
.3.0 


W.8W 

SE.  byS.  ..2.5  SW.byW. 
SE.  byS  ...2.1  SW.byW. 

S.SE 2.6  W.8W 

SE 1.1  W.SW 

S.  byE 1.2  W.SW.  ... 

8.  byE 2.4  W.byS... 

8.  byE 2.9  W.byS... 

S.byB 3.0  W.byS... 

South 3.3  NW 

S.  byW....2.7  NW 

S.SW 2.7  KW 


2d. 


3d. 


Wind,  from 

whence,  and  rel- 

atiTe  Telocity. 


4tta. 


dch. 


Wind,  ftx>m  Wind,  «p« 

whence,  and  rel-,Trbenoe.  ^rfi» 

ative  velocity.       ative  rvtoe^ 


NE 1.2 

NE.byE...L9 
NE.  by  E...2.0| 
NE.  by  E...2.0I 
NE.  by  E...2.0 

E.NB 2.8 

E.NB 2.2 

E.  byS 1.5 

E.NE 1.7 

North 1.7 

E.NE 1.1 

NE 1.5 


NE-byN-.-aLSJ  TST.  by 

E.NE 1.5;  Wert. 

East l.Oj  W.  by 

E.NE a  9   W^.  by 

NE.  by  E. .  .0. 6   W.  by 

E.  by  S 0.6   >V«»t. 

Bwt 0.3;  "West. 

East a2'  We«t.  , 

East ail  NW  . 

i  KW... 

K-XW 

i  N.NW 


6th. 


N.NW 0.5 

NW.  byN..0.1 

NW 0.4 

NW 0.7 

NW 0.3 

NW.by  W.0.2 

N.NW 0.  i 

NW.  by  W  .0. 1 

NW 0.5 

NW.  by  N .  .0.  4 

NW 0.5 

West 0.7 


7th. 


SW 1.1 

SW 1.7 

SW 1 

S  W.byS... 1.5 

SW 1.9 

SW 1.1 

SW 0.5 

SW.  byS...1.5 

S.SW 2.0 

S.SW 2.7 

S.SW 2.9 

S.SW 2.9 


SE 1.3  S.SW 2.9 

SE 1.7  S.SW 3.1 

SE 2. 3;  S.SW ao 

SB 2.3|S.SW 2.6 

SE.  by  S..  .1.8,  South 0.9 

8.  byE 0.4 

8.  byW....0.2lSW.byS...0.2 

SW.byS-..0.2l 

SW.byS...0.3 

SW.  by  8.  -.0. 5,  SW.  by  S. ..0. 4 
SW.  by  8.  ..0. 51  SW.  by  S- . .0. 6 
SW.byS...0.5|SW 0.9 


8th. 


SW 

SW 

SW.byW. 
SW.  by  W. 


S.  byE.. 
Sonth  ... 
S.SW  ... 
S  W.byS 

SW.  byS^ 
SW.byS. 
SW.  byS. 
SW.byS. 

SE 

S.SE 

S.  by  E... 

South 

South 

South  

S.  by  W.. 
S.SW.... 


.0.5 
-1.0 
.1.8 
.2.2 

.3.4 

.ai 
.ao 

.2.6 
.1.3 

.0.9 
.0.9 
.0.9 
.1.0 
.1.8 
.1.8 
.1.2 


9th. 


10th. 


liih. 


SW.byS.. .0.7 W.  bT8..-l 

SW.byS. .-0.8 W.SW i 

S.SW 0.7  S.SE ai  w..«;w.— Ji: 

S.SW 0..3 W.SW r 

S.SW 0.3  South a  1    W.SW tl 

S.SW 0.1  South 0.  li  W.SW.....Z 

8.  by  W... .0.8  S.SW a  li  SW.  byW..i? 

8.  by  W... .1.7  S.SW 0.4   W-SW....^: 

S.  byW....2.3  S.SE 0.5  W.SW 4> 

S.  byE ao  SR 1.7  W.SW I' 

SE.byS....2.0  SE 2.2  SW.  brWAi 

8E.by8....2.0,  SE 2.  6i  SW.  byW-.i- 


8E 2.7  SE.  by  8.  ..2.6  SW.byW. 

SE 2.8  SE.  by  S  . . .2.  51  S^V.  bvW. 

SE 2.4  SB 1.5  SW-byW. 

SE.byS....L6  South 1.9   SW.byW. 

SE.byS....1.4  S.SW 2.3  SW 

SE.  byS.  ..1.0,  SW 2.21  SW.byS.. 

SE.  byS  ...1.0  W.SW 2.5'  S.  by  W... 

t  W.SW ao,  S.SW 

S.SE 0.1;  West 4.0! -SW.byS,. 

'  West aa  SW 

SB.  byS.  -0.1  West 3.7|  SW.byW. 

I  W.byS. ...2.0  W-byS-.. 


12th. 


W.byS. ...2.0 

NW 1.0 

West 1.2 

W.SW 0.5 

SW 0.3 

W.byS. -..2.0 

West a5 

W.NW a  9 

NW.byW..4.6 

N^^^byW..5.o 

NW.byW..4.5 
W.NW 4.0 


W.NW 4. 

NW.byW..4.4 

W.NW a  6 

W.NW 4. 

NW.byW..2.1 

"  •     --        1.2 

0.7 


N.  by  W. 
N.NW.-. 


13th. 


14th. 


15th. 


SW.byS. .-0.1 

W.SW 0.4  SW.  by8...0.  ll 

W.  byS....0. 1  \V.S\V a5 

NW.byW..0.5  W.SW 0.5' 

W.  by  N.--. 0.51  W.byS... .1.51 

NW.byW..0.7;  W.  by  N..-.1.7( 

NW 0.11  W.  byN.-..1.2' 

W.byS. ...0.5t  W.NW 0.9* 

West 0.6  N.NE 4.2, 

W.SW 0.5|  N.  by  E  ..-.5.0  SW.byS... 0.5 

South 0.5  N.NE 5.0  SW 0.5 

N.NE 4.5,  S.SE 0.5 


I  N.NE.. 

E.8E l..*).  N.NE.  . 

SE ].7|  E.NE-- 

SE.byS....1.8'  E.NE.- 
SE 0.4! 


...as  S.SE. 
...2.0  S.SE. 
...1.1;  S.SE. 
...0.4; 


0.1 

0.3 

0. 


S.  by  W....O.II 


16th. 


SW.byW.. 1.5 
SW...:.-..2-5 
SW.byW-.  1.5 

W.SW 1.8 

SW 0.7 

SW 0.4 

SW.byS...O.  1 

S.SW as 

SW 0.  1 

SW.byW.. 0.8 
SW.byW..!.  7 
SW 1.8 

S.SW 1.7 

S.SW 2.5 

S.SW 1.9 

S.SW 1 

SW.byS.- -1.7 
SW.  bvS.-.l.  1 
SW.byS  ..0.2 


17th. 


SW.byS.. .0.1 

N.NE If 

N.NE 1^ 

N.NE -li 

N-byE.-.J^: 
N.NE X^ 

N.NE 4.J 

N.NE 5l3 

N.NE 5lS 

N.NE &1 

N.NE &^ 

N.NE ii 

N.NE Xi 

N.  byE....i? 


Digitized  by  VjOOQIC 


BEPOBT  OP  THE  8ECBETABT  OP  WASL        .      769 

Hourly  directum  and  relative  velocity  of  the  vnndt  ^, — Coutinued. 


WiBd^from 
whence,  and  rel- 
ative velocity. 


OCTOBER,  1861. 


IStb. 


NW- 


.0.1 


13th. 


Wlod,  from 
whence,  and  rel- 
ative velocity. 


Wind,  Arom 
whence,  and  rel- 
ative velocity. 


SW.  by  8.. -0.2 


14th. 


Wind,  ftrom 
whence,  and  rel- 
ative velocity. 


15th. 


8W. by  8... 0.2 

SW 0.3 

8W.byW..0.5 


16th. 


Wind,  fh>m 
whence,  and  rel- 
ative velocity. 


Wind,  tnxa 
whence,  and  rel- 
ative velocity. 


8W.  by  8... 0.1 


17th. 


North 4.7 

North 5.5 

North 5.1 

North 5.3 


18th. 


19th. 


North 5.3 

N.byE....4.9 

North a.  7 

North 4.0 

North 3.4 

N.byB 3.1 

N.byE 3.* 

N.rth 3.0 

N.byE. ...3.1 
N.byB....a3 
N.byE. ...3.3 
N.byE. ...2.8 


20th. 


W.8W i.3i  w.Nw ae  s.se 1.2 

W.8W 0.81  W.NW a  ll  SE.  by  8  .  ..L.-i 

W.8W 1.3:NW.byW..0.3ls.SE 1.5 


W.8W 2.0 

W.by8....2.7 
W.by8....3.0 

W.NW 3.3 

W.NW a  3 

W.NW 3.5 


NW.byW..4.3 


N.NB 2.7lNW.byW..4.2 

N.NE 3.3 

NE.by  N...2. 
NE.byN...2.3 
NE.  by  N...1. 1 
NE.  byN...a2 


NW. 


.0. 


W.SW 0. 

W.8W a? 

W.8W L2 


NW.byW..4. 
W.NW  ....4. 
W.  byN  ...4.6 

West as 

W.  byN.. ..2. 3 

W.NW 1.0 

W.NW 0. 

W.  by  8. ...0.3 

W.8W a? 

We»t 0.8 

W.  bvN....a6 
W.NW 0.8 


S.SE 1.0 

8.  byE 0.9 


8.  byE 0.4 

8E.  byE.  ..1.1 
8E.  byE.. .1.0 


E.SE 

E.8E 

SE.  by  E. 

SB 

SE 

SB 

SE 

SB 

SE.byS. 
SB.  by  8. 
.SB.  by  8. 
8E.  by  8. 


..1.3 

..1. 

..1.5 

..1.8 

..1.6 

..0.3 

..0.8 

..1.0 

..1.0 

..0.5 

..1.0 

..0.8 


22d. 


W.SW.  . 
W.SW.  . 
W.  byS. 
Wert.... 
West.... 
W.  byN. 
W.  byN. 
W.  by  N. 


...0. 1 
...0.1 
..0.3 


23d. 


W.  byN....a0 
W.  byN.. ..2. 7 

W.NW 2.3 

NW.  by  W.2.6 
NW.  by  W.1.3 
NW.  by  W.2.0 

W.NW 1.5 

..2.3  W.  byN.... 2. 5 

..2.2  W.NW 2.5 

..2.1  W.NW 2.0 

..1.9' W.NW 2.4 

..a3,  Wert 2.4 


S.SE 0.6 

SE 2.0 

SE.byS.  ..2.5 

SB 2.1 

SE.byB.  ..2.8 

8E.byE...ai  W.byN....ai  W.NW 2.5 

SE.  by  E...2.51  WeHt 4.0  Wert 1.7 

SE.  byE.. .1.5  \V.  byN.. ..2.8  NW 2.7 

E.SE 0.i5'  NW 2.5  W.NW a4 

NW.byW-.2.6!  W.NW 9.1 

W.NW 2.7  W.  byN. ...2.2 

W.NW 2.7  Wert 1.1 

W.NW aa  W.byN....1.5 

Wert a5  W.  byN. ...1.5 

W.NW 2.5  W.  byN. ...0.5 

We«t 1.9  W.  byN. ...0.5 

Wert 2.4,  W.NW 0.1 


NW.  byN.. 0.6 


24th. 


29th. 


26th. 


27th. 


28th. 


29th. 


W.  byN.. ..0.1 
NW.byW..ai 


8W 

...0.1 

S.8W... 

...1.0 

8.  byW. 
8.8W... 

...9.0 

...2.0 

8.8W... 

...2.5 

8.8W... 

...1.9 

8.8W... 

...2.2 

8.  by  W . 

...2.3 

8.  byE.. 

...Ll 

S.byE.. 

...as 

8.  byE.. 

...a4 

8.  byE.. 

...afi 

South... 

...2Ll 

8.  by  W . 

...2.1 

8.byW. 

...2.1 

8.  8W... 

...1.4 

8.  8W 0.8 

8.  8W 1.5 

8.  8W 2.7 

8.  SW 2.7 

8.  8W 2.5 

SW.  by8...1  a 
SW.by8...1.b 
8W.by8...2.2 
SW.by  W..1.5 

SW 1.7 

SW.  byW..ao 
8W.byW..2.4 


W.  by  8. ...0.1 
W.  by  8. ...0.4 


S.by  W....0.4 
SW.by  8... 0.1 


SW.  by  W. 

8W 

SW 

8W 


W.8W.. 
W.SW.. 


...a 
...a4 


We«t 0.1 

Wert 0. 

W.  by  S....a3 

Wert a3 

NW.byW..0.7 

NW.byW..' 

NW.byW..2.3 

NW 1.1 

NW L4 

W.NW 2.5 

NW.byW..2.9 
NW.byW..2.3 
West 2.3 

NW as 


8E.byS....2.3 

SB a2 

SB.  by  8.... 2. 8 
SE.byS.... 2. 6 

8.SE 2.0 

S.SE 1.0 

S.SE a2 

S.byE a 

S.byE ai 


South a4 

S.by  W....ai 


South a2 

South 0.3 

8.  8W ai 

8.  SW 1.4 

S.by  W... .2.0 

8.  SW ao 

South ao 

South ao 

SE 2.5 

SE.byS.... 2. 4 
SE.byS. ...1.6 
8K.by8....L3 
SE.byS. ...1.4 
SE.byS. ...a  7 

S.SE 1.9 

S.byE 2.2 

South 1.7 

South 1.8 

S.byE 2. 


S.byE 1.7 

S.byE 2.1 

South 1.7 

South 1.7 

8.  by  W.... 1.8 

S.SW 1.0 

SW 2.0 

8W.  byS...1.9 
SW.  byW..a7 

SW a9 

SW 4.7 

SW.by  8... 4. 5 

SW.by  8... 5. 8 
SW.by  8... 5. 7 
S.SW. a7 

S.SW as 

S.SW 2.0 

SW.  byW..9.1 
SW.byW..2.4 

W.SW 2.2 

W.  byS.-..2.5 

West a3 

W.  by  8. ...2. 6 

West as 
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OCTOBER,  1861. 


NOVEMBER,  1861. 


30tb. 


Wind,  fipom 
whence,  and  rel- 
ative velocity. 


aiBt. 


lit. 


Wlndjfyom 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


9d. 


Whid,  from 
whence,  nod  rel- 
ative velocity. 


3d. 


4Ui. 


Wind,  from      I      Wind,  from 
whence,  and  rel- 1  wbenc«>.  ax>d  rel- 
ative velocity.       ative  TcJodly. 


A.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
30 

n 

12 


A.  M. 
1 
2 
3 

4 
5 
6 

7 

8 

9 
10 
11 
12 
P.  M. 

1 

2 

3 

4 

e 

6 

7 

8 

9 
10 
11 
12 


W.  bvN....2.r 
W.  lfW....2.2 
W.  by  N... .2.11 
W.  byN....1.9 
W.  byN....2.6, 
W.  byN....3.4' 

We«t 3.5, 

West 4.3 

W.  byN....4.4 
W.  byN....4.U; 

W 3.8l 

W.  byN....3.7 

West 3.fi 

Went   3.6 

Went 3.3 

W.  byN..--3.2 

Went ao 

W.  hyN....2.5 
W.  byN....2.1 

West 1.9 

West 2.2 

West 2.3 

W.NW 2.4 

W.  byN....1.4 


W.NW 1.5  N.  by  W.. 

W.  by  N...  .1.71 

W.bvN..-.1.7j  

W.NW 1.2  N.NB.... 

W.  byN....1.0!  N.  bv  W.. 
W.  byN....1.6'  N.NE.... 
W.NW  ...1.91  E.NE  ... 
W.  hyN....l.8  E.NE.... 

W.NW 0.6  NE.  by  B. 

W.NW r.O  NE  

W.  byN..-.0..'5  NE.  by  E- 
W.  byS....0.4|NE.  byB. 

W.8W ai'NE.  by  E. 

INE.by  N. 

W.SW 0.  l'  NE.  by  N. 

W.SW....  0.4  NE.  byN. 

NE.  by  N 

NE.  by  N. 

N.bvE... 
N.NW 0.  IjE.NE.... 

NE.  by  N 

NE.  byN. 

NE.by  N. 

NE.  byN. 


.0.1  NE.byN.. 
....  NE.by  N.. 
....  NE.by  N. 
.0.?1  NE.  by  N  . 
.1.4!  NE.byN.. 
.0.1  NE.byN.. 
.1.2  NE.by  N.. 
.1.6  NE.by  N. 
.1.7,  NE.byN.. 

.2.2|  N.  NE 

.2.3  N.byE... 
.2.51  N.byE.... 


.2.21 
.2.31 
.3.  a 
.4.1 
.3.4| 
.3.5' 
.1.6 
.1.4 
.1.6. 
.2.0 
.2.4' 
.2.1! 


.2.5  NW 

.3.0  NW.  by  N. 
..3.8  NW.  by  N. 
.a9iN.NW.... 
.3.8  NW.  by  N. 
.4.1'  NW.  by  N. 
.4.3,  NW.  by  N. 
.4.4'  NW.  by  N. 
.4.5  NW.byN. 

.4.2!  NW 

.4.5  W.NW.... 
.5.0  W.  byN... 


.1.0  wei«t a: 

1.5  W.  by  B....CLI 

2.1  . 

.1.4 


1.3 

2 

3 


2,5: 

.2.8' 

.2.5!. 

.2.  9!  Sonth  . 
.2.9  S.  SW. 


..as 


N.byE 5.1 

N.byE 6.0! 

N.byE 6.2; 

N.byE 5.6 

North 2.2i 

N.by  W....3.2; 
N.by  W....2.8 
N.by  W....2.3 
N.by  W.. ..1.9! 
N.by  W.... 2. 3 
N.by  W....I.5 
N.NW 1.5, 


W.  byN. 

W>«t 

W.  byN- 

West 

West 

West.... 
W.  by  S. 
W.  by  8. 

W.'by  s! 
W.  byN. 

W.  byN. 


.a.7'S.  SW a3 

.3.4  8.  SW as 


.3.0 
.2.5 
.1.6 
.1.3 
.1.1 
.0.2 

'.a2 

.0.2 


S-  by'w....a: 

S.  SW L2 

8.  SW ai 

w."sw"!"ai 

W.SW lA 

W.SW a? 

W.  by  S...-a5 
W.  by  S....L2 


.0.9,  W.  by  S.--L: 


5th. 


6th. 


W.byN. 
West..-- 


.1.0 
.0.4 


W.  SW O.l 

W.SW 0.4 

W.  SW 0.2 

W.SW 0.1 

W.SW 0.6 

SW.  by  W..0. 1 

8W 0.2 

SW 0.8 

SW.by8...1.9 

SW. by  8... 1.5' 

S 1.0 

S.  byE 1.1' 

S.  SW 2.0 

SW.  byS...0.2 


7th. 


W.NW 0.3. 

W.byN. ...0.5. 

W.NW 0.4  . 

West 1. 

W.byN. ...2.0! 

W.NW 1.1 

W.NW 1.8! 

NW 2.0I 

NW 2.8i 

NW 2.3'  S.  SW.... 

NW 2  .5  SW.  byS. 

NW.by  W..2.7  S.  SW.... 


8th. 


9th. 


W.NW 0. 

NW 0. 

NW 0. 


J..., 

7 

11  N.NW. 
.N.NW. 


.0.2 

.a  21 


lOtfa. 


S.  byE ai 

S.  by  E a* 

8.  by  W....ai 


.11. 


NW.byW..3.0  S.  SW. 
NW.by  W.. 2.  8'  S.  SW.... 


W.by8....f.l 
W."byN*."".'e.*2 


W.NW 2.8 

W.NW 1.6 

W.NW 0.1 


SW.  byS. 
S.  by  W . 


.1.3" 
.2.5: 
.2.I1 

.2.4' 
.2.3' 
.2. 1' 
.a  6, 


NW.byN..O. 
NW.byN-.l 
N.  by  W....2. 
N.  byW....3. 
N.byE. ...3. 

N.byE 2. 

N.  NE 2. 

N.  NE aO'NE.  byE...0.1 


t.2 

1.2 

.1 

1.8: 


West . 


NE 1. 

NE  0. 

NE.  by  N...0. 
NE.  byN...O. 


I 

7  E.  byS... 

8  SE.byE.. 

5  SE.byS.. 

6  S.  SW.... 
S.  byE... 

South  

S.8W.... 


.a  6 
.a8 
.1.0 
.0.5; 

.0.2' 
.0.7 


South  .. 
S.  byE. 


.0.3 
.0.6. 


8.SE L6 

S.SE ifl 

S.  by  E as 

8.  by  E as 

S.  by  B 4,4 

S.  by  W....4.fl 
S.  SW 4.1 

SW.  by8...4.2 

SW as 

SW 18 

SW.  byW..£l 
W.  SW i§ 

w.  SW ai 

W.  by  S-...a3 

w©»t as 

W.  by  S....12 
W.  by  S...-a5 

Weat 11 

Went 2.0 


11th. 


12th. 


West 1.1 

W.  by  S... .0.8 

West ao 

West a4 

West a4 

W.by8....2.9 

West a7  SE 


13th. 


14th. 


NW.byW..0.5 
NW 0.2 

NW a 


W.byN.. ..4.  I,  SE.byS. ...1.21. 


...0.3 


NE.  byN... 1.4 

E.NE a4 

E.NE a9 

E.NE 1.2 

B.NE 1.6 

E.byS 1.1 

East 0.9 

East 1.2 


15th. 


16th. 


N.NW ft6 

NW ai.  N.NW ai 

N.NW 0.1;  N.NW..      a3 

NW 0.1    N.  NW...!!a3 

W.NW 0.  ll  N.  by  W.     as 

W.NW 0.l'NW:bTN.'a3 

W.NW 0.2  NW..:.     *ai 

W.byN. ...as  NW "ai 
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Hourly  direction  and  relative  velocity  of  the  wind,  ^— Continued. 


HOVBMBKR,  3861. 


I 


a 

A.  M. 

9 
10 
11 

la 

p.  M. 
L 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


A.  M. 

1 

S 
3 

4 
5 
6 
7 
8 
9 

10 

11 

13 

P.M. 

1 

2 

3 

4 

5 

6 

7 

8 

10 
11 
12 


A.BL 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

P.N. 
1 
2 
3 
4 


llth. 


12tb. 


14th. 


15th. 


16th. 


'Wind,  from 
'Whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wfajd,from 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


"W.  by  N.... 4.0 

WeHt 3.5 

W.  by 8. ...3.2 
W.  by  N.. ..2.2 

W.  by 8. ...1.5 
W.  byS....l.  • 
W.  by8....0. 
W.  byS....O. 


SE.by8....1.5 
8E. by  8.... 1.7 
SE.by8.-..2.4 
8E. by  8.... 2.1 

8E.by8....1.2 

8E.byS....1.5 

8E.byS....1.3 

8E.by8....0..% 

8E.byS....O. 

SE.by8....a4 


NW.  byN.-l.O 
NW.  byN..1.6 
NW.  byN..l.  1 
NW 0.8 


NW 

NW.  b; 


....0.7 
NW.  by  N.. 0.8 

N.  NW 0.6 

N.  NW 0.3 


E.by8 0.9  NW.byW..0.8  N.  NW 1.0 

E.  by8 1.1   NW.byW..1.4|NW 0.7 

E.  by  8 0.9;  NW 1.0'  NW.byW..0.8 

Eaut 0.5  N.  NW 2,1  N.  NW 0.5 

E.byN l.d  N.  NW S.-J  N.  by  W....1.0 

E.NE 1.2  N.  by  W... .2.  IN.  by  W... .0.9 

E.NB 1.3  N.NW 1.4!  N.  NB 1.1 

NE   0.6  N.  by  W....0.7I  N.  NE.^...^1.2 

N.NE 0.9  N.  byW....O.:]  NE  ....... ..0.2 

NE O.SlN.  byW....0.7  .. 

o.r 


NB 

NE.  by  N...ai|. 


N.  by  W....0.  1 
NE.  bvN...2  5 
NE.  by  N...2  8 


N.  by  W....O.4: 

W.NW 0.2i 

NW. 0.1.  N.NW. 


.a3 


NW.  by  N .  .0. 3 
NW 0.2 

N.NW ai 

NW.  byN».0.1 


NW.  byN..0.9 

0.1 

NW 0.2 

NW 0,1 

NW 0.2 

NW.  by  W.O. 


N.NW 0.  1 

N.  NE 0.5 

NE.  byN...0.9 


NB 0.3 

NE.  byE...O. 
B.  NE 0.2 


N.  by  W  ...0.3 
North 0.7 


18th. 


North 0.1 

N.NW 0.2 


N.  byE....0.6 
N.  byE  ....0.4 


NW.  byN..0.5 

NW 1.0 

NE.  by  N... 1.0 

E.NE 1.9 

E.NE 1.2 

E.NE 1.7 


E.NE 2.0 

E.NK 1.9 

E.NE 1.1 

E.NB 1.5 

E.  by  N... .0.9 
E.  by  N....0.fi 

E.  by  8 0.6 

E.byS 1.1 

E.8E 1.5 

SB.  byE...1.9lS.SE 

SB 2.0IS.SE 

SB 2.6  S.SB 


I9th. 


by  8. 
by  8. 
by  8. 
by  8. 
by  8. 
by  8. 
by  8. 
by  8. 


SB 

8E 

SE.  by  E. 
SB.  by  E. 
.SB.  byE. 

S.SE 

S.8E 

S.SK 

S.SE 


.a4  S.SE 

..as  S.SE 

.afi!  S.  by  B.... 
.a5's.  b\  w... 

.a8jS.8W 

.4.0  8W.  by  8-. 

.4.6  S.SW 

.&0  8.8W 

.5.0  8 W.  by 8.. 

.4.7'  SW 

.4.7  8W 

.5.7  8 W.  by  W. 

.5.4  SW.  byW. 
.5.6  SW.  bvW. 


21  St. 


,5.0  W.8W..  . 
.a  2  W.8W..  . 
.2  31  W.SW..  . 

24 

.23 


.0.4 
.0.1 
.1.0 


.5.5 
.6.4 
.6.5 

.a  7 

.4.0 


.4.6 
.4.9 
.4. 

.aa 


w.sw 

w.sw 

w.sw. ... 

w.sw. 

w.sw. 


5.2'  w.sw. 


w.sw 

w.sw  ... 

SW.  by  W. 
W.SW... 


.a2 

as 

,a5, 

a.i 

.4.0!  SB i.r 

.4.  i|  SB 22 

ao'  8E 24 

.a7  SB.  byS.  ..2  8 

.a 8' S.SE 28 

.a2  rt..SE 21 

.2  7  SB.  by  8.  ..1.8 
.2  8  SE.  by  8.  ..2.3 
.2  01  SE.  by  8.  ..a  7 

.2.2'  S.SE 2( 

.0.9  S.SE 2C 

.0.9  S.SE 1.0 

.0.  I   S.SE 2  4 

.0.4  S.SE a2 


22d. 


S.SE 29 

S.SB 24 

S.SB 23 

S.SB 26 

8.»E .2.0 

S.SB 22 

S.SB 25 

8.  byE 1.8 

8.  byE 1.8 

S.SE 22 

S.  byE 22 

W.SW 29 

W.  by  8.. ..a 8 
W.  bv  S....a6 
W.  by  8.  ...2  7 
W.  byS....a5 
W.  by  8.... a 7 
W.  by  8. ...4.1 
W.  by  8.. ..4. 1 
W.  byS....4.7 
W.  by  8.... 4. 5 

W.SW as 

W.SW as 

w.sw ao 


23d. 


24th. 


W.SW 4.0  W.NW.... 

W.8W 4.0  W.NW.... 

W.SW 4.3  W.byN... 

W.SW 4.5'  W.byN... 

W.SW 4.3  W.NW.... 

W.SW 4.O1NW 

W.SW 4.0;  N.NW 

W.SW 4.1  NW.byN- 

W.8W 4.4  N.NW 

W.by  S....4.3  N.NW 

W.  by  8. ...4.7  N.  byW..- 
W.  by  8. . .  .4. 9.  N.  by  W. . . 

W.by  8. ...5.1'  N.  byW... 
W.  bvS....5.0  N.  byW... 
W.by  8. ...4.4  N.NW..... 
W.by8....4.6.  NW 


.a3  W.NW as 

.2  5  W.NW 4.0 

.1.9  W.NW 4.3 

.2  0  W.NW a  2 

.20  W.NW ao 

.2  5  W.NW.  ....as 

.20  W.NW 20 

.25  W.byN. ...20 
as  NW.  byN..1.8 

ao  N.NW 2^ 

.3.0  N.  by  W....2  9 
.a  0  N  W.  by  W  .2. 1 

.2  6  NW.  by  W.2S 

.2.7  N.NW 24 

.24  N.NW 1.6 

.2  3  N.  by  W....1.6 


26th. 


27th. 


NW 0.4  8.  8W... 

NW O.1I8W 

NW ail  W.  8W.. 

i  W.SW.. 

(Went 

1  W.NW. 

W.NW. 

I  W.NW. 

W,  8W  ....0.4  W.  NW  . 

SW 1.1  W.NW  . 

SW.byS...2  3  W.byN. 
S»SW 24.  W.byN. 

S.&W 28  W.byN. 

S.  by  W....aO  W.byN.. 

S.  SW 2  4  Went 

S.SW. .....2 6  W.byN., 


.23 
.22 
.20 
.4.0 

a  6 
.29 

.as 

.4.5 
.5.2 
.4.3 
.4.0 
.4.2 


W.byN.. ..1.0 
W.byN... .1.0 

SW.byS'.'.O.'a 
W.SW C.3 


S.SW 0.5 


.4.3  South 0.1 

.a  7  8.  byE 2  2 

.ao,  SE.  by  S  ...2  3 
.8.9,  SE.  by  8  ...2  8 


Digitized  by  VjOOQIC 


772  JtEPORT   OP   THE   SECRETARY   OP  WAR. 

Hourly  direclian  and  relative  velocity  of  the  toindf  Sfc, — Oontinned. 


I 

a 

h 

p.  M. 

5 

6 

7 

8 

9 
10 
11 
12 


1.  H. 
k 
3 
3 
4 
5 
6 
7 
8 
9 
10 

n 

12 
p.  M. 

1 

2 
3 
4 

5 

6 

7 

8 

9 
30 
11 
12 


A.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
P.M. 

1 

2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


IfOTEMBCR,  1861. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


W.  by  8. ...4. 8 
W.  by  8. ...4.2 

Went 4.9 

W.  byN....4.6 
W.  byN....4.3 


24th. 


"Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 

whence,  and  rel 

ative  velocity. 


NW 2.4 

NW.  by  W  .2. 0 
NW.  by  W  .2. 5 
N  W.  by  W .  2. 3 
NW.  by  W.3.0 


W.  by  W 
W.  by  N. . . .2. 9|  W.NW . .1 . .2. 7 

W.  byN....3.1  W.NW ao 

W.NW 2.8  W.NW 2.8 


25th. 


96th. 


Wind,  from 

whence,  and  rel 

a  iv6  velocity. 


27th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


'Wind,  from 

whence,  mi4  p> 

ativ«  Tetodrj. 


N.  byW....0.6  8.  RW 1.4  Wett 1.2"  BE,  by  8    -J.! 

N.by  W....0.2  8.  SW 1.  fc«!  W.  by  N....1.  3;  S.  SE i' 

N.by  W....0. 1,  S.  by  E 2.?;  W.  byN....2.3  S.  SE f- 

N.by  W....0.  l!  8.  by  E 3.6;  W.  by  N....l.«  S.  SE &] 

N.  NW 0. 4  S.  by  E 2. 4  W.  by  S ...  .1.  d  SW.  by  W.li 

NW 0.5  8.  byE 2.  it  Went 0.5  W.  8W-....ai 

NW 0.5  South 2.7!  W.  by  S... .0.4   W.  bv8....i: 

8.  byE 2.9' West 0.1,  IV.  jJw.— ti 


NOVEMBER,  1861. 


DECEMBER,  1861. 


29th. 


30th. 


l«t. 


2d. 


3d. 


4th. 


N  W.  by  W. 

NW 

W.  byN... 

W.  NW  .. 

W.  byN-. 

W.  byN... 

W.  NW... 


.4.5  W.byN. 
.4.5  W.NW. 
.a5l  W.NW. 


.2.6 
3.9 

ao 

.2.1 

.ao 
4.5 


W.NW. 

W.NW. 

W.NW. 

W.byN. 

W.byN. 

W.byN. 
.a  51  W.byN. 

.as  West 

as  W.  by  8  . 


W.NW 
W.  NW 

NW.byW. 
W.  NW... 


W.  byN....ai  W.byS.. 
W.  NW....2.6  W.  byN.. 


.a9 

.4.4 
.4.8 
.4.5 

.ao 

.1.5 
.1.3 
.1.2 
.1.2 
.0.8 
.1.5, 
.l.Oi 


NW.byW..O.'i 
NW.byW.. 0.3 
NW.byW.. 0.6 
NW.byW..  1.2 
NW.byW..  1.0 
NW.byW..  1.3 
NW.byW. .2.0 

W.NW 2.0 

W.NW 2.1 

W.NW 2.9 

W.NW ao 


NW 0.7 

NW 1.0 


NW.byW. .a  4 

W.NW a" 

W.NW 0.5 


W.NW. ...2.0 
W.byN. ...2. 5 
W.  by  8.... 1.2 
W.  by  8... .0.2 
W.  by  8.. ..1.4 
W.  by  8.  ...1.5 
W.NW. ...2. 5 
W.  NW....4.0 

W.NW  ....as 

W.byN.... 4. 9 


W.  by  W  - 
W.  byS.. 


W.NW  .. 
W.NW.. 


0.1  W.  byN....ao 
0.9'  W.  NW....4.0 
0.2  W.  NW....a2 

0.3  West 2.8 

W.byN.... 0.9 
W.byN... .1.1 
W.  NW  ....2.0 
W.  NW....a4 
W.  NW....4.0 
NW.byW. .as 

NW 0.2 

NW I 


.0.4 

.ai 


West 1.0 

W.NW 1.4 

W.NW 1.5 

W.NW 1.1 

W.NW 1.3 

NW.byW. .1.4 
.NW.byW.. 0.7 
NW.byW.. 0.5 
W.byN.. ..1.0 


Went... 
W.  8W. 


.1.51 
.1. 


8W.  byW..2.4 

SW 2.3 

8W 1..1 

SW.  byW..1.0 

8W 1.2 

SW 1.3 

SW 1. 

8W 2. 

8W 2.0 

8W 1.9 

SW LI 

SW 1.5 


SW 

...n 

SW 

..-i 

svr 

...i. 

SW^ 

if 

SW 

...i'J 

SW 

...14 

SW 

...1. 

SW 

...u 

SW 

...11 

SW 

...ii 

SW 

..  1< 

svr 

...i: 

SW 

..^1 

SW 

4  i 

SW 

4  1 

SW 

...t: 

SW 

' ; 

SW 

...65 

SW 

...L5 



"" 

5th. 


6th. 


7th. 


8th. 


9th. 


10th. 


SW 0.4 

8W ai 

'sw*..'.".'.'.*"6."5 


8W 1.5 

8W 1.6 

8W 1.1 

SW.  byW..1.0 
SW.  by  W..2.8 
8W.  byW..ao 
8W.byW..2.6 
SW.  byW..2.5 

SW ao 

SW ao 

SW ao 

SW ao 


8W 

SW 

8W 

SW 

SW 

8W.by8-.*.u] 
SW.  by  1^.1. 5 

SW 2.0 

SW 1.7 

SW 1.3 

SW 0.8 

SW 0.6 


2.0  W.8W a2 

as  W.8W 1 


W.SW 2.0 

W.8W 1. 

as!  W.SW 0. 

2.5^ 

W.SW 1. 

W.SW 1.0 

W.NW  ....1.1 
W.NW  ....0.9 


.ao 

.2.0 
.1.6 
.2.3 
.2.1 
.4.0 


SW. 


.a  6 


SW. 
8W. 
SW. 
SW. 
8W. 
SW. 

SW 4.8  SW 0.4 

W.SW 1.7  W.SW a9 

SW.  byW..2.5  SW.byW..a2 
8W.  byW..a7  SW.byW..0.4 

SW 2.3 

SW L5i  W.  8W LO 


SW. 
SW. 

SW. 
SW. 


.as 

.L7 
.1.5 
.0.3 


i.O 


SW.  by  8.. .0.1 
SW.  by  8... 0.5 
SW.  by8...1.e 
SW.  by  8.. .1.0 
SW.  by8...L4 
SW.  by  8... 1.0 
SW.  by  8.. .1.6 
SW 2.7 


SW as 

SW as 

SW 1.2 

SW.  by  8.. .0.8 
SW.by8...aS 
8W.byS...ai 
8W.byS...a4 


SW.by8...a5 


8W. 
8W. 
8W. 
SW  . 
SW. 
SW. 
SW. 
SW. 
SW. 
8W. 
SW. 
8W. 


.2.8 

.a4 

.2.0 

.ai 
.a4 
.0.1 
.a2 
.as 
.1.0 
.1.0 
.as 
.a  9 


SW 45 

SW LI 

SW u 

SW LI 

SW 14 

SW l: 

SW 15 

SW ...ai 

SW l-J 

SW «' 

W.  8W it 

W«wt 14 

W.NW-... .53 
NW.  by  N  ..i3 
NW.byK..i4 

NW 41 

NW 45 

NW 4.t 

NW 4i 

NW le 

NW 45 

NW i5 

NW 1# 

NW.byN.J.* 
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nth. 


Wln4,from 
whence,  and  rel- 
ative velocity. 


NW.  by  N . 
NW.  by  N . 
NW.  by  N  . 
NW.  by  N . 
NW.  by  N . 
NW.  byN. 
NW.  by  N . 
NW.  by  N  . 
NW.  by  N . 
NW.  byN. 
W.NW.... 
W.  byS... 


W.  by  8 . 
W.  8W-. 
W.  by  8  . 
W.  by  S  . 
W.  by  S  . 
W.  by  8  . 
W.  by  8  . 
W.  by  8 . 


.2.5 
.2.8 
.2.7 
.2.0 
.2.0 
.1.2 
.1.8 
.2.0 
.1.3 

.a? 

.0.5 
.1.5 

.1.5 
.0.5 
.1.0 
.0.8 
.0.6 
.0.1 
.0.9 
.1.1 


12tb. 


Wind,  from 
wh«»nce,  and  rel- 
ative velocity. 


W.  by  8.. 

w.sXv  .. 

W.by  8.. 
W.  by  8.. 
W.by  8.. 
W.by  8.. 
W.by  8... 
W.SW... 
W.8W... 
W.SW... 
SW.  by  W 
8W.  byW 


.0.5 
.1.0 
.0.8 
.0.4 
.0.3 
.0.4 
.0.5 


.2.4 
.2.1 
.2.9 
.3.0 


13th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


14th. 


Wlnd,ft«m 
whence,  and  rel- 
ative velocity. 


8W.  by  8.. .2.1  W.by  8. ...0.5 

SW.by8...1.4  W.SW 11 

W.SW 2.0  SW.byW..1.2 

W.by  8.... 1.4  SW.byW.-1.3 
W.  by  8.. ..0. 91  8W.  by  W..1. 4 
W.  by  8. ...0.6  8W.  by  W.. 1.3 
— .8W         ' •     — 


W, 


.1.2 


W.  by  8  . 
W.  by  8 . 
W.  by  8 . 


.1.0 
.0.5 
.0.7 


8W 3.8. 

8W 3.6  SW.byW. 

SW as;  SW.byW.. 

SW 2.0  RW.by  W. 


1.8 
1.7 
0.9 

SW 2.5  SW.byW. .0.1 

SW 1.5  SW.byW. .0.5 

SW 1.7  SW.byW    0.9 

SW 2.1  SW.byW. .2.2 

SW 2.1  W.SW 2.8 

SW 2.0  W.SW 2.6 

8W 1.8  W.SW 2.4 

8\y.  byS  ..2.2  W.  by  8. ...1.11 


SW.byW.. 0.7 
SW.bvW..1.4 

W.SW 2.0 

W.SW 1.5 

NW 1.6 

N.NW 2.5 

N.NE 3.5 

N.NE 4.0 

N.NE 4.1 

N.NE 3.9 


15th. 


WInd,frt>m 
whence,  aod  rel- 
ative velocity. 


NE.  byN... 1.2 

NE 2.3 

NE.byB...1.8 


16th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


E.  by  8 1.6 

SE.byE...2.0 

8E 2.6 

SE.byS....2.2 
8.  by  E 1.8 

S.byB 1.7 

S.by  W....1.3 
S.by  W....1.3 
'^.  SW 0.4 


N.NE 2.9  8.  8W 0.1 

N.NE 2.5I  8.  8W 0.8 

N.NE I.8|8.  SW 0.5 

N.NE 0.7  8.  8W 1.7 

SW 2.2 

SW.byW.. 2.  I 
NE.  by.N...1.2  SW.byW. .1.7 
NE.  byN. ..1.6  W.SW 2.1 


W.SW 2.5 

W.SW 2.7 

W.SW 3.9 

W.SW 3.8 

W.  SW 4.4 

W.SW 4.8 

SW.byW.. 4. 6 
SW.byW.. 5. 5 
SW.byW.. 5. 3 
SW.byW.. 4.1 

W.  8W 4.5 

W.SW 3.6 

SW.byW.. 3. 6 
SW.byW.. 3. 8 
SW.byW.. 2. 2 
W.SW 2.9 

E.byS'i.'iii.'i 
E.  by  8 1.1 


17th. 


E.byS 0.8 


W.SW 0.2 

W.by  8. ...1.2 

We«t 1.4 

W.by  N... .2.3 
West 2.6 


SW.by 
SW.  by 
SW.by 
SW.by 
SW.by 
SW.by 
SW.by 
SW.by 
SW.by 
W.SW 
W.8W 
SW.... 


18th. 


E.NE a5 


E.NE 0.1 

NE.  by  E...0.7 
NE.  by  N...0.3 
NE.  by  E...0.6 
N.byE 0.4 


W..2.8 
W..2.7 
W..2.3 
W..2.0 
W..2.0 
W..1.5 
W..1.8 
W..1.8 
W..2.5 

3.7j 

3.4 

0.8| 


N.byE a3 

8E 0.6 

SE.byE....0.9 
SE.  by  8. ...0.7 

8.  SW 0.7 

8.  SW 1.3 

SW.by  8. .-1.5 
SW.by  8  ..1.0 

SW 1.0 

SW.by  W.. 0.9 
SW.byW.. 0.6 

S.SW 1.0 

8.  SW 0.9 

Went 1. 

W.  byN. ...1.4 
W.  byN. ...0.9 


19th. 


30th. 


W.  NW....a7 
W.NW  ....0.4 
W.  NW....0.5 

NW a5 

NW 0.6 

NW ai 

NW.  bvN..a8 
NW.  by  N..1.3 

N.NW 1.9 

N.NW 1.7 

NE 2.8 

NE.by  B...2.4 

NE.by  B...0.6 

N.NW 0.6, 

N.NW 1.2 

N.NW 1.8 

North 2.4 

NE .^0 

NK.  byE...2.5 
NE.bvE...2.8 
NE.  by  E...aO 
NK.  by  E...2.7 
NE.  by  E...2.9 
N.NE .3.2 


N.NE 3.2 

N.NE a7 

NE 4.2 

NE.by  N... 3. 8 

NE 4.1 

NE.  byN...a4 

NE 3.6 

NE.  byN...3  8 

NE 2.7 

NE 2.8 

NE 2.4 

NE 2.2 

NE.  byN...2.4 
NE.  by  N...2.6 
NE.  by  N...2.9 
NE.  by  N...2.6 

N.NE 2.1 

NE 1.1 


NE.  byN...  1.2 
N.N^ a7 


NE 1 

NE 1.3 

NE.  by  E...0.9 
NE 0.5 


21trt. 


22d. 


B.  NE 0.1 


N.NW..t..0.1  E.by8 0.1 

N W.  by  N  . .0. 1  NE.  by  E.  ..0. 7 

N.NW 0.3  NE a6 

!  S.SW 1.8 

N.NW 0.1  S.SW 2.1 

NW.  byN. .0.3  8.  by  W.... 1.7 

NW.  byN. .0.2  S.  byW....2.4 

NW.  byN. .0.8  South 8.4 

NW.i a2  S.SE 2:6 

NW 0.8  SE 3.1 

NW.byW..0.1!8E.byE....3.0 
NW.byW..0.1  8K.byE....a4 

W.NW 1.3  SE.byE....a5 

W.NW 0.4  SE 3.6 

NW.byW-.ai  SB a6 

NW 0.1  SE.byE....a6 

SE.byE....a6 

I  E.SB 4.6 

E.  SE 6.5 

E.by  8 6.lv 

I  E.byS 5.8 

'  E.  NE 4.5 


23d. 


24th. 


26th. 


27th. 


28th. 


'  SW.byW. .ao  SW.byW. 

W.NW 0.1  SW.  byW..a7  W.SW.... 

N.NW 0.3  SW.  bvW..2.3  W.SW... 

North    0.1  W.SW 2.0  W.SW..-. 

NE 0.2  W.SW 1.9  W.SW.... 

E.NE 0.2  W.SW 1.0  W.SW.... 

Ea»t 0.  li  W.  by  8. ...0.6  SW.  by  W. 

NE.by  E.ae  W.by  8. ...0.51 ^  W.  by  8....1.4,  SW.  by  W. 

NE.  by  E  ...?,0|  W.  SW 1. 1|  E.  bv  N 0.1  We«t 1.0  SW.  by  W. 

NE.  by  E. .  .2.  7,  SW.  by  8.  ..1. 21  E.  N^B 0.  5  W.  NW 1.8  gW.  by  W. 

E.  NE 2.4|  W.  SW 1..3!  East 0.1  NW a4'  SW.byW. 

E.NE 2.31  W.SW a9i ■  NW.  by  N  ..5.3:  SW.  by  W. 


E.  NE 4.8  NW ai 

E.  NE 4.3I 

B.  NE aS! 

E.  NE......a8l 

E.  NE 40 

E.  XE as,  .K... 

NE.  by  E...a4'  W.SW 0.2 


.6.5  S.SE.... 
.6.0)  S.SE.... 

.5.1  S.SE 

.3.9  S.SE 

.1.5,  S.  SE 

.1.5  S.SE 

.0.5'  SE.byS. 
.0.5|  SE.byS. 

.1..3  SE 

.1.7  SE.byS. 
.1.0!  SE.byS. 
.LO  SE.byS. 


..1.3 
..1.7 
..1.0 
..2.0 
..1.0 
..1.0 
..1.0 
-.1.9 
-.2.1 
..2.8 
..2.9 

..a  4 
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23d. 

24th. 

25tb. 

26tb. 

27th. 

aeth. 

Wind,  from     i     Wind,  from 
wLeiice,  and  nl-  whence,  and  rel- 
ative velocity.  I   utive  velocity. 

Wind,  from 

whi-nce,  and  rt*  1- 

uUve  velocity. 

Wind,  from 
whe»  ce,  and  rel- 
ative velocity. 

1     Wind,  from 
jWheuce.  and  n»I- 
ative  velocity. 

}\Mnd.  from 

whence.  »«Dd  rri- 

iitivc-  ▼cioeity. 

p.  M. 
1 
2 
3 
4 
5 

NE 

NE  

NE.  bvN.. 
N.  NE 

1 
.1.8  SW.byW. .1.4 
.1.9  SW.  hyW.  2.  1 
.1.1  SW.  byW..2.r, 
.0.4!  SW.  by  W..2.H 
SW.  hvW-.D.  fi 

E.  by  8  ....0.1 
.SH.  byE...  0.4 

South 6,< 

SW.  byS...2.8 

.S    .SW Of 

SW.byW. 
SW.byW. 
SW.byW. 
SW.  bv  W. 
SW.byW. 
W.  SW... 
SW.  by  W. 
SW.byW. 
W.  SW... 
SW.byW. 
SW.  by  W. 
SW.byW. 

1 
.5.7  W.SW.... 

.5.7;sw :. 

6.4  SW 

.6.3  S.SE 

.5.8 

.5.4  .S.  by  W... 
.6.2  SW.  by  8.. 
.7.0  S.  SW   .... 
.8.0  8.  bv  W... 

.6.7  S.SE 

.7.3  South 

.7.5  South 

i 

.0.5 
.0.2 
0.  I 
.0.1 

!6.i 

.0.  1 
.0.1 
.0.  1 
.0.6 
O.B 
.1.7 

SE.byS. 
.SE.by  S. 
SE. ...... 

SE.bvS. 
SE.by  S. 

.<!.  SE 

S.SE 

S.SE 

..2.1 

...1  3 
1  * 

6 

W.SW 1.5  SW 1.8 

W.NW  ....0.8,  SW.  byS...2.f> 
W.  byN....I.<»  SW.  bvS  ..ai 

Went L.'il  SW.  by  S...a5 

W.  by  8. ...1.4  SW 3.5 

WfHt 0.6,  .SW 2.(. 

W.SW 0.5  SW 2.: 

1 

1  1 

7 

..    1  4 

8 
9 

NW 

.0.1 

.as 

10 
11 

N.NW... 

.0.4 

12 



29lh. 

1          30th. 

31it. 

1 

A.M. 
1 

i 

S.byW....2.0 
S.  by  E 1.0 

i 

2 



3 

W.  8W  ... 
W.SW... 

WeHt 

Wejit 

.0.5 

.0.4 

.0.2 

.0.6 

.S.  by  E 0.6 

South 0.5 

:::::;  ...1..:; ..;:.::: :;:::: 

4 

5 

Siby  E 0.4 

6 

7 

W.  by  N... 

.0..'^ 

South 0.5 

S.  by  E 0.6 

!                                   •  -  -  -. .---.. 

e 

W.  byN... 

Wf«t 

N\\\byW. 

NW 

NW.byW. 

NW.by  W. 
W.  NW... 
W.  NW... 

SW.byW. 

.0.8 

9 

.0.6  South 0.2 

.1.0  S.  by  E ('.8 

.0.9  S.  by  E 2.4 

.0.4  S.  SE 2.2 

1 

.0.  lis.  SB 1.9 

.1.0  8.  .SE 1.8 

.0.1   S.  SE 1.2 

.0.4  S.  SE    1.0 

S.  SW 0.7 

10 

SW.  byS...l.3 

1                                         '" 

11 
12 

SW.  by  8. .1.2 
SW 2.2 

8W.  by8...1.8 

I 

P.M. 
1 

1 

2 

S.  SW 1.2 

I i 

3 

4 

S.  SW 1.0 

SW.  by  8... 0.4 

! .:::;:; 

5 

S.  by  E 0.8 

S.  bv  w....ai 

6 

8.  SE 0.4  S.  by  W-...0.5 

R.  SK 0.9  S-  hv  W 0.2 





7 

8 

S.  SE 0.9 

SW.  by  8. ..1.8 

9 

. 

. 

SW 1.2 

"I.!!.!!!!!;!.!.;::...;::::: 

10 

::::::::::::::::i::: ::::::::: 

SW.  by  8. .0.9 
SW 0.8 

:::::::::::::;::|:::::::::::::::: 

11 

....,S.  bvE 0.6 

12 

...,| 

8.  byE 0.4 

8W 1.3 

1 

1 

Digitized  by  VjOOQIC 


RKPOBT   OP  THE  .8ECBETABT   OF   WAE. 


775 


•ranio 


JA  ^q  "N 


•AVN  'N 


K  ^q  -AiN 


AVM 


AV 

•8  ^q  JA 

AiS  *.W 

•A\.  ^q  \ViS 


WpHioioaD©iift-H'^rr^-H.-ie«FH»H-HO«e«o-HfHa««-<wc» 


C*04 

oioi 


ri  rf  rf  ri  ^  cl  ©i 


"♦'  irf  ^'  TT  rf  pi  ci  ri  (?*  c>i 


•rt  rt  -«  C*  «  3  JD'OsTrt 

o'o'o 


Si  r?  —  oj  00  "o 
d  c>  o  d  C)  -^ 


^C^  OlQO 

c>dd  — 
d  jfd^ 
—  «  d  d 


9*0  1/ 

n  «  n  ocoTcolo"^ 


©ioi- 

do 

d« 


ej  ci  ci  -4  d  d  d 

d 


^  d  d  d  d  ci  <?i  ©I  d 


30 


d-J- 


H  d  d  d  d  d  —  oS 


oidc 


»dd^ 


r,  ^o  a  a:  —' <xi  ^  "v 


«t  rt  —  X  o' 
0*  d  d  d  d 


I  d  d  d  d  d  d  d  d  p^  -J  ff  *  e<  -^'  d  d  — '  ^'  -«'  ^  -J  ^* ,. 


d  -I  d  —  r4  ^'  ©I  cf  ©I 


tcoo 
©fei,-; 


d©i©id 


«-<©»QOOOC»r*OQOt^iOt*«©»<000«t^r3<3DOOO-^OOO^^QOO>Op 

?J  <H  d  ©J  d  -4  —  ©i  ©I  -M*  -*  ©i  "^f  -.r  ri  rf  ©i  d  d  eJ  ?^  CI  ©<  ©I  ^  -J  ^"  ©I  -J  — ■  e«  - 


o>-i-«eooninor«9>m©iQocoQo<ooiOQoociot<'0)3>OQO 
d  ©«  -J  J  -^  -I  d.^  -;  — '  d  -J  d  ©i  ©I  ©I  r5  d  ©i  irf  —  -5  d  d  d  -J  d 


•AV8 


o-'C»ooo3i©io»on©i©«i«ioo-^».'5  0^rf3o^©5i^©ir»-40 
«d^d^©ioirfc>i©i(N©i'Hd-J-;FHdd'-<ddeld«oi«-Id^©J 


©»o 


1^ 


b"- 


^11^ 


'Ills* 


•8  -fq  AVS 


-I  —  ©*  d  -J  ©i  ©IJ  -H  d  d  o<  ©i  ©<  d  ©i 


«»©it*o«oe*ococo- 

C'3?vrtCQ^©»"«0^<0C 


•A^S-8 


ITroiwoiooooo^cooowPso 
d  d  d  ©i  d  d  ©i  F^  -I  —'•-««  "T  '*'«r  rf 


?00«D©l©»OOOt^OOW?QDt»Ot» 

r5  V  -I  ©»  rt*  ri  e»5  '^  d  d  d  d  d  ©i  -J 


•Ai.  ^q  '8 


^»i"©i'«<»o©»i«eo«o>«o 
dd-;©id'-'ddd©le^d 


8 


t*©»r5^-'t*«»flQO'OOt^ao 


ddddd©l©i©i©jcf©ir- 


•a  ^q  -8 
as  8 


■ie<o»o  — ^ 


d  d  d  d  d  d  - 


•8  ^q  as 


r;o»oooon^ 


as 


p^  ^  d  d  d  d  -4  cl  --  —  d  ol  ol  •-«  ^* «' 


QDi^O>0««tO©»«««0--lflrt     .     • 


•a  A  38 


•as  a 


oot^coM?t^oou?©iooaD;s(cio 
_;  ^  ^'  ,4  — '  -^  ^'  ©t  -4  — '  ©i  ^'  — • 


«©i«o^onaD<ooo®^^ioc 
©i  ©i  d  d  -5  ©i  — '  ^'  il  ©»  ©i  e^  ©I  ©i  p 


^'  -;  ^  -i  J  -4  d  ci  ©I  -i'  ©i  d  d  d  d  d 


d  d  -i  — *  p^  »4 


•8  ^q  a 


1  r:«Do>>oo3-H.-itoo©<  —  w 


ddd 


•K  ^q  a 


o  t' -<  o  i«.  r»  o  o 
d  ^  -I  -I  —  -H 


IS 


ax  a 


— ■  ci  ©»  --■  —  -3  d  d  d  d  d  d  d  d  d  -4 


»rtO  oooo  c 
4  -J  -;  ©i  ©f  ^*  - 


a^qax 


-.-j--3i.^OO»«©IOt* 

—  d  d  d  FH  -!  ^  -J  p4  ©«  rf 


1oo«o»oow^eo«ftc5©»r*oc 
olei-;©l©J©»©io*ol©l»^dd^r 


<o  11  r» 


N  ^q  aK 


-4  —  p4  d  -I  -i  ^  - 


as  N 


t'vt*oaDOOt*-'t^o>-H©»aDK 
wc-:r;^r5r:r:ddrf«r;©J©i- 


3ai«OMOO'9'0©»©lA©»©ir* 

4  d  ©J  f-i  —  P3  ri  rf  —  d  d  d  d  d  d 


V"«   I 


•a  ^q  N 


^t*»r:ooc»co  —  o»oao^©*«o©i©*c: 
^po^-r^^e^ci©f©i©ldddrfd 


-4^dc 


I  o4  d  f-4  d  d  d  oj  «H  CO  ^ 


Digitized  by  VjOOQIC 


776         REPORT  OF  THE  SECpETART  OP  WAR* 

Tablb  N. — Second  reduction,  September,  1861,  Milwaukee,  WtscoMsin, 


Obienred. 


Reduced. 


Points. 


o 


n 


I 


Points. 


1 


a 


North 

N.  bvE.... 

N.NE 

NE.  by  N. 

NE 

KE.  by  E . 

E.NE 

E.  by  N.... 

Eaiit 

E.  byS..., 

E.8E 

SE.  byE.., 

8E 

SE.  by  8... 

8.8E 

8.  bvB.  ... 

Soutb 

8.  by  W... 

8.SW 

SW.  by  8.  . 

8W 

8W.  by  W . 

W.8W 

W.  by  8  . . . 

Went 

W.  by  N... 

W.NW 

NW.  by  W. 

NW 

N  W.  by  N . 

N.NW 

N.  by  W... 

Calm. 

Sams 


10 
36 
30 
8 
17 
11 
33 
8 
3 
13 
23 
32 
29 
8 
7 
3 
13 
12 
31 
27 
33 
27 
96 
38 
22 
19 
14 
15 
81 
15 
16 
28 


79 


1.45 
2.83 
2.04 
1.16 
1.74 
1.40 
1.07 
1.27 
0.73 
l.ll 
1.12 
1.80 
1.17 
0.94 

asd 

0.90 
1.55 
1.16 
1.97 
1.8-2 
1.64 
1.55 
1.85 
1.31 
L14 
0.92 
1.26 
2.(/r 
1.61 
1.44 
1.91 
2.10 


14.5 
102.0 
61.4 
9.3 
29.6 
15.4 
24.6 
10.2 
2.2 
14.4 
24.7 
57.7 
33.9 
7.5 
4.1 
2.7 
2ttl 
13.9 
60.9 
49.1 
54.1 
41.9 
66.2 
49.6 
25.1 
17.4 
17.6 
31.1 
33.8 
21.6 
30.6 
58.7 


706 


46.62    j    10U5.9 


North 

N.  byE... 

N.NE 

NE.  by  N  . 

NE 

NE.  byE.. 

E.NE 

E.  byN..., 

East 

E.  by  8... 

BSE 

SE.  byE.. 

8B 

SE  byS.. 

8.8B 

8.  byE... 

Sonih 

8.  by  W.  . 
8.8W.  .... 
8W.  byS. 

8W 

8W.  by  W. 

W.SW 

W.  byS.  . 

We»t 

W.  byN.  . 
W.NW.... 
NW.  by  W 

NW 

NW.  by  N  . 

N.NW 

N.  by  W.  . 

Calm.. 

Sams . 


10.3 

37.  a 

31.0 

9.3 

17.6 

11.4 

23.7 

&3 

3.1 

13.4 

22.7 

33.1 

3ao 

&3 
7.3 
3.1 

13.4 
12.4 
32.1 
28.0 
34.  1 
S8.0 
37.2 
39.3 
22.7 
19.7 
14.4 
15.5 
21.7 
1&5 
16.5 
29.0 


81.7 


14.98 

6X9 

9L5i 

3asi 

15l97 
35. 45 

laas 
«.« 

14.  (fi 
25.  S5 
SB.  67 
3Sl« 

7.  a 

4.31 

2.77 

2a  79 

14.31 

e2.9e 

SOLli 

43.33 
66.46 

5L3e 

25.96 
17. » 
1&30 
32.  U 

34.se 

22.33 
31.  «C 

6a  70 


730.0 


104a  13 


Table  0. — Mean  relative  velocity  of  the  mnd  at  the  several  points  of  the  com- 
-pass,  in  miles  per  hour,  1861,  Milwaukee,  Wisconsin. 


Points. 

< 

i 

p 

i 

p 
< 

1 

j 

1 
o 

s 

1 

North 

2.15 
a24 
a99 

a  31 

2.85 
2.02 
2.79 
2.30 
2.44 
2.23 
2.48 
a  28 
2.97 
2.85 
2.81 
1.97 
2.14 
2.07 
2.62 
2.96 
a  24 
a  64 
a02 
2.85 



.  .1 



1.76 
2.03 
2.30 
1.72 
1.23 
1.09 
1.83 
a  10 
a56 

a  80 

L15 
1.01 
1.10 
1.45 
a  35 
a  80 

0.62 

a  83 

1.40 
2.32 
1.49 
2.37 
2.46 
1.62 

1.88 
a  91 
2.86 
a  90 
1.05 
1.83 
a  90 

a  92 
a  92 
a  71 

1.29 
1.46 
1.13 
1.10 
1.24 

a  10 
a  96 

1.46 
1.87 
1.92 
1.70 
2.05 
1.76 
1.36 

0.98 
2.94 
2.57 
2.04 
2.39 
2.C8 

a  99 
a  77 
a  31 
a73 

1.18 
1.01 
1.71 
1.26 
a  82 

a  54 
a  50 
a  28 

1.09 

a96 

1.34 
1.37 
1.33 
1.21 

1.45 
2.83 
2.04 
1.16 
1.74 
1.40 
1.07 
1.27 
a73 
Lll 
1.12 
1  80 
1.17 
a  94 
a  59 

a  90 

1.55 
L16 
1.97 
1.82 
1.64 
1.55 
1.85 
1.3L 

a79 
a7i 
a98 

1.43 

1.11 

1.21 
1.38 

a  00 
a  48 

1.05 
1.02 
2.06 
1.88 
1.73 
a  87 
1.33 
1.37 
1.59 
1.91 
1.59 
1.52 
2.53 
1.82 
1.65 

1.00 

a72 

1.66 
2.64 

a85 

1.48 
1.25 
a83 
a  86 

a  90 

1.50 
4.22 
a22 
2.52 
2.78 
2.10 
a  75 
1.47 
1.80 
2.10 
2.41 
2.04 
2.27 
2.43 

1.25 
a  35 
2.62 
2.16 
2.15 
2.14 
2.5L 

a  10 
a  10 

210 
5.55 
255 
221 
1.94 
1.23 
l.Ol 
0.96 
a  97 
1.07 
1.35 
1.79 
267 
218 
0.82 

1.78 

N.  by  E 

2l84 

N.NE 

2.T5 

NE.  by  N 

1.99 

NE... 

1.67 

NE.  by  E 

1.06 

E.NE 

1.56 

E.  byN 

a7» 

Bant 

B.  by  8 

aeo 
ass 

E.8E 

1.91 

SE  byE 

2. 17 

SE.... 

1  99 

SE   by  8 

1  72 

8.SE  

1  39 

8.  by  E 

1  09 

South 

1.11 

8.  bv  W 

1  23 

S.8W 

1.7? 

S  W  by  8 

1  88 

SW    : 

1.89 

SW.  by  W 

SL28 

\V  s  w    

2.09 

W.byS 

Les 
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Mean  relative  velocity  of  the  wind  at  the  several  points,  ifc. — Continued. 


Pofaiti. 

1 

< 

:4 

1 

i* 

5 

i 

< 

1 

1 

1 

1 

1 

Weft 

2.(0 
2.09 
2.25 
2.86 
2.09 
1.89 
1.82 
L13 

2.04 
3.07 
1.10 
2.27 
1.26 
2.83 
1.54 
0.00 

1.39 
2.25 
2.03 
2.25 
1.89 
0.83 
a85 
1.55 

1.94 
1.57 
a89 
1.46 
a69 
0.77 
a77 
a99 

1.14 
a92 
1.26 
2.07 
1.61 
1.44 
1.91 
2.10 

2.38 
2.17 
2.31 
2.25 

a  70 
a37 

0.41 
1.20 

2.25 
2.43 
2.58 
2.16 
1.03 
1.21 
1.12 
1.49 

1.52 
1.29 
1.63 
a85 
1.94 
2.11 
LOl 
0.00 

1.8S 

W.  by  N 

1.97 

W.NW 

1.76 

NW.  by  W 

2.  OS 

NW 

1.40 

NW.by  N 

1.43 

N.NW 

1.18 

W.  by  W 

1.06 

Sami 

80.00    

4&50 

48.34 

3a  80 

46.62 

52.80 

61.07 

58.13 

53.66 

Meani 

2.60 

1.45 

1.51 

L21 

1.46 

1.65 

L91 

1.63 

1.68 
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Tablb  R. — Reduction  of  the  winds  to  the  Jour  cardinal  points -of  the  compass, 
September,  1861,  Milwaukee,  Wis. 


PolntM  in  degreee. 

North. 

East. 

Sonth. 

We«t 

Daradon. 

Amount 

DaraUon. 

Amount 

Doration. 

Amount 

Duration. 

Amount 

Dae 

10.00 

35.31 

27.72 

6.65 

12.02 

6.12 

6.80 

1.56 

a  71 

5.36 

8.34 

14.85 

12.48 

14.78 

27.47 

14.500 

100.063 

56.724 

7.734 

20.928 

8.560 

9.411 

1.989 

a  394 

6.739 

17.282 

2a  898 

17.961 

28.274 

57.553 

aoo 

7.02 
11.48 

4.45 
13  02 

9.15 
21.25 

7.85 
12.75 
20.33 
26.61 
20.50 

4.45 

2.68 

0.59 

2.200 
19.892 
Sa496 

5.167 
20.928 
12.811 
22.730 

iaoo6 

14.125 
32.823 
47.983 
2a  967 
4.167 
1.569 
0.529 

laoo 

11.77 
36.64 
22.45 
23.33 
l&OO 
ia88 
7.41 
2.54 
&43 
17.78 
20.50 
6.65 
6.47 
S.94 

20.100 
iafi35 
56.262 
40.827 
38.259 
23.276 
23.323 
9.673 
■2.808 
9.449 
32.U58 
23.967 
6.237 
a  788 
2.649 

22.00 
2.34 
11.86 
15.00 
2a  33 
22.45 
3a  26 
37.27 
18.64 
12.94 
12.48 
14.85 
8.34 
6.13 
5.48 

25  100 

11+ 

2. 711 

82  + 

33  + 

2a  304 
27  276 

45 •.... 

38  259 

56  + 

34  840 

67+ 

61*  158 

78  + 

48. 645 

78  + 

17  068 

67  + 

16:261 

56  + 

35.865 

45 

3aH98 

33  + 

11  999 

22  4- 

11  710 

11+:;:::::::;:::;:: 

11  458 

Sams.  ...r 

195.17 

375.009 

164.13 

27a  795 

200.78 

308.  .311 

246.37 

379.552 

Tablb  S. — Resultant  direction,  mean  progress,  and  mean  relative  velocity  of  the 
wind  for  the  several  months  of  1861,  Milwaukee,  Wis.  ' 


Monthf. 


April 

May.....'. 

Jane , 

July 

August 

September 

October , 

November , 

Deeember , 

Year 

Year  omitting  April, 


From  the  duration. 


Wind,  from  whence. 


N.41 
N.  20 
N.«3 
8.  39 
N.37 
S.  86 
a  56 
N.79 
8.  61 


07  E.. 
3a  E.. 

17  E.. 
13  W  . 
58  E  . 
52  W. 
09  W. 

18  W. 
20  W. 


8.  80    17    43  W  . 


8.  75    10    35  W  . 


Mean  pro- 


0.190 
0.163 
0.030 
0.267 
a  185 
0.141 
0.216 
0.256 
a  349 


a  095 


a  133 


From  the  amount 


Wind,  from  whence. 


N.  47    14    35  E... 


N.  39 
8.  75 
N.  29 
N.  57 
8.  69 
8.  87 
8.  62 


52  W. 
32  W. 
32  B.. 
43  W  . 
27  W. 
56  W. 
35  W. 


N.  76    36    45  W  . 


N.  87    84    54  W  . 


Mean  relatlre 
velocity. 


2.74 


1.71 
1.76 
1.76 
1.63 
1.66 
2.07 
1.86 


1.71 


L57 
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Tablb  U. — Storms  during  the  different  months  of  1861  at  Milwaukee^  ITu. 


Dat«. 

Wind,  from 
whence. 

t 
1 
I 
t 

I 

Kelative  Te- 
locity. 

Date. 

Wind,  from 
whence. 

1 

RclatiT«T. 

B 

p 

a 

1 

1 

1 

April 

4 

6 

8.9 

9 

11 

1M6 

17 

«8 

20 

22 

23 

24 

25 

2« 

26 

3U 

14 

15 

16. 

I 

10. 

12 

25 

28 

10 

11 

12 

12 

E  SE    

9 

13 

9 

7 

3 

36 

4 

8 

9 

6 

3 

17 

3 

5 

4 

8 

15 

14 

10 

10 

7 

11 

\ 

8 
8 
12 
7 

5  0 

n  ?i  4  n 

Aof.  13 

Sept.  15 

18 

20 

23 

Oct.     2 

11 

12 

14 

17,18... 

19 

29 

30 

Not.    2 

10 

19 

22 

25 

27 

28.29... 

29,30... 
Dec  10 

14 

16 

20 

22,23... 

26,27... 

N.  NB 

3 

4 
3 
4 
3 
5 
7 
9 
4 

17 
4 
5 
3 

14 
5 

21 
4 
3 
6 
4 
7 

11 
3 
9 
3 

11 

17 

4.9  4.0    4 

SE   .  ., 

N.NE 

6. 81  a  9   5. 03 
4.71  a  9   4.21 
4.01  a  4    a  93 
4  2'  4. 1    4.  13 
5.71  a  4    4.53 
5. 8'  4. 5  5.  12 
5. 8'  4.  1 1  4. 95 
5.5  4.0   4.94 
5.5'  a  8   4.65 
5.0   4.  li  4.53 
6.7   a8   5.21 
4. 3,  a  6   4-  IN) 

N.  NE 

4.8  ^i    U 

8.8W 

North 

4.3  4.  it    { 

N.  NE 

6.3  i.t    : 

N.NE 

W.8W 

W.8W 

W.  8W 

W.NW 

N.NE 

5.0   4.4 

N.NE 

8.  SE 

5.2   4.  ^     - 

N.  NW.  toN  .. 
SW 

5.0  ae   .: 
5.0  4.*   x' 

SW.  to  W 

N.NE 

SW.  to  W 

SE 

N.NE.  to  N  ... 

W,  NW 

8W 

We«t 

&0  a:  ; 

4-H    4.2     4^ 
5.8  a?    '' 
4.  3  4(1    - 

June 
Jtilj 

8E.to8 

South 

NW.toW.NW. 

SW 

SW.  toW 

N.NE 

N.  to  N.  NE... 

North 

North 

SW 

5. 0   3. 6 
5. 8  4. 5 
5.8   4.1 

6.3  a6 
9.2  4.0 
6.6  4.0 
6.2  4.4 

4.4  ao 

5.5  4.0 
4.2  a  6 

4.42 

5.12 

4.95 

5.71 

6.54 

5.34  i 

5.41  1 

4.00 

4.76 

a  P7 

N.  NB 

S.8W 

SE.  to8.  SB  .. 

W.  8W 

W.NW 

W.NW 

W.NW.  to  N.. 

W.NW 

N.  toNW 

N.NE 

W.8W 

NE 

6.2  a-  * 

4.4  1?   t 

as  a:,  , 
4.7  4.1  1- 

4.3  a  J  : 

5.2  4L'   . 

4.5  41    ^^ 

4.9  a:  . 

6.3  40  r 

4  1  ay  1 ■ 

NW 

5.  0  4. 0,  4. 37 
4.5  a  7   4.33 

5. 7  4.  8;  5. 06 

6. 8  4.  0   .-i.  71 
4. 0'  a  6  a  93  1 

1        1            I 

5.5  aK  i- 

Aug. 

N.NE: 

N.NE 

N.  NE 

4. i  a^  ^ 

E.8E.toB.NE. 
SW 

6.5  a?  < 

8. 0  a*  V 

NE 

1  . 

Tablb  V. — Stornis  in  the  year  1861,  Mihcaukce,  Wis.;    compiled  by  thK 

direction. 


Dftte. 


July    10 

12 

Sept.   20 

July       I 

Oct.     17,18... 

April     8,9.... 

9 

11 

15,16... 

23 

Jane    16 

Aug.    10 

11 

12 

13 

Sept.   15 

Oct,     14 

Not.      2 

Dec     14 

Aug.    12 

Dec.     20 

22,23... 

April     4 

6 

25 

Not.    19 

April  26 

17 


Wind,  from 
whence. 


North 

North 

North 

N.  toN.  NE... 
N.  NE.  toN... 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

N.NE 

NE 

NE 

E.SEtoE.NE. 

E.  SE 

SE 

SE 

SE.  to  S.  SE  . . 

SE.  to  S 

S.SE 


RelatlTe  Te- 
locity. 


a  0  4.00 
4.0,  4.76 
4.2  a  07 

4.4  5.41 
a  7t  5.  05 
a  91  4.  21 

a4l  a  93 

4. 1|  4. 13 
a  4  4.53 
4.11  4.53 
4. 0  5. 34 
a  7  4.33 
4.8  5.06 
4,0,  a  71 
4, 0,  4.  10 
4.2  4.45 
4. 2;  4. 67 
3.8  4.67 
3.9;  4.00 
ao  a93 
:i.8  4.03 
afi  4.64 
a7   4.11 

a9  ao2 
a  6  4.  CO 

a  7  4.67 
a  6  4.00 

4.5  5.12 


Date. 


April  26 

Sept.  18 

Nov.   10 

April  20 

June  14 

July   25  .... 

Oct.    29 

Dec,  26,27.. 
April  22 

24 

June  15 

Snpt.  22 

OcU      2 

11 

Not.  22 

Dec    16 

Not.  23 

Oct.    .30 

Dec.  10...  . 
Oct.    13 

19 

Not.  25  .... 

27 

29,30.. 

28. 29. . 

April  3iJ 

July   28 

April  18 


Wind,  from 
whence. 


South 

S.SW 

8.SW 

SW 

SW 

SW 

SW 

SW 

SW.  to  W  ... 
SW.  to  W.... 

SW.  to  W 

w.sw 

W.  SW 

w.sw 

w.sw 

w.sw 

W.  8W.  to  W. 

West 

W.  to  NW 

W.  NW 

W.  NW 

W.NW 

W.  NW 

W.  NW 

W.  NW»oNW. 
NW.toW.NW. 

NW 

N.  NW.  toN  .. 


Belftlf^f^ 

jS 

lodiy. 

B 

B 

s  ;  i 

^ 

0     ' 

S      i 

s    '. 

Q 

s    :a    2 

4 

Sls'  45  y- 

3 

4.3  40   i 

5 

4.4  a?  i' 

9 

5.5  40   1^ 

15 

6.3  ae  i' 

3 

4.21  36    l'- 

5.8  as  *E 

5 

17 

&(^as»  i5 

6 

5.5  ari  u 

17 

a 7,  ap  It 

14 

a 9  4U   ttS- 

3 

Sitt  421   ii 
5.^  401   kC 

5 

7 

4.2;  ai;   i6 

4 

4.7'  41    4- 

5.5  aei  i> 

9 

21 

5.  1    40   4<^ 

3 

4.3  40  4: 

11 

&3  4a   i^ 

9 

5.V    afi   i2 

4 

4.8   4S   if 

3 

4.3  ai  ir 

6 

5.:^^  4ft   iC 

7 

4.9  a5  i* 

4 

4.5  43   4« 

8 

it  41  * ' 

6 

a  .    4.  n  t  ' 

B 

5.  ft  4.1    t.< 

1 
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Tablb  W. —  Showing  rain  and  9now,  with  different  toindSf  at  Milwaukee,  Jar 
the  years  1861,  1862,  1863,  and  1864. 


5 

1^* 

Direction  of  wind. 

t 

Day  of  month. 

•9\- 

DlrecUon  of  wind. 

II 
1 

1861 
April 

1 

3 

4 

5 

7 

10 

12 

16 

17 

21 

22 

26 

1 

3 

10 

19 

24 

29 

30 

4 

7 

8 

11 

13 

16 

18 

23 

25 

26 

28 

6 

7 

11 

18 

20 

31 

1 

6 

9 

10 

12 

15 

19 

24 

26 

28 

30 

1 

2 

3 

9 

21 

28 

31 

4 

18 

20 

21 

22 

85 

27 

29 

5 

6 

21 

28 

i9. 

3 

7 

10 

11 

14 

16 

0.53 
0.09 
0.07 
1.04 
0.78 
0.08 
0  06 
0.30 
0.02 
0.  14 
0.2-2 
0.32 
0.30 
0.82 
0.01 
0.05 
0.38 
0.24 
0.10 
2.02 
0.24 
0.  12 
0.58 
O.Ol 
0.12 
0.29 
a()6 
0.27 
1.04 
0.02 
0.78 
0.64 
0  63 
0.01 
0.  15 
0.76 
0.25 
0.02 
0.53 
0.03 
0.57 
0.08 
0.94 
0.  18 
0.02 
0.01 
0.^ 
0.03 
0.63 
0.06 
0.11 
0.01 
0.29 
0.08 
0.06 
0.86 
0.15 
0.10 
0.08 
0.04 
0.04 
0.18 
0.31 
0.37 
0.85 
0.02 

0.45 
0.12 
0.21 
0.16 
0.22 
0.17 

1862. 

Jau.  17 
18 
19 
24 
26 
28 
30 

Feb.  1 
5 
10 
18 
20 
23 

Mar.  1 
2 
8 
14 
19 
22 
27 
29 
31 

April  1 
3 
7 
11 
14 
15 
16 
26 
30 

liay  12 
15 
16 
17 
20 
25 
29 
30 

June  11 
12 
13 
15 
16 
17 
19 
27 

Jnly     7 

12 

17 

18 

19 

27 

Ang.     2 

3 

4 

8 

10 

13 

19 

30 

S«pt.    3 

4 

5 

10 

15 

16 

22 

27 

29 

3n 

a  12 

0.36 
0.57 

ao3 

0.75 
0.21 
0.04 
0  01 
0.14 
0.10 

a  10 

0.07 
0.06 

a  40 

0.01 
0.48 
0.42 
0.71 
0.02 

e.05 

0.01 
0.14 
0.53 
a25 
0.88 
0.74 
0.14 
2.26 
0.20 
0.20 
0.76 
0.08 
0.18 
0.57 
0.58 
1.12 
0.30 
0.90 
0.62 
1.08 
0.16 
0.41 
0.48 
0.19 
0.02 
0.86 
0.76 
1.19 
0.19 
0.06 
0.40 
1.10 
1.14 
0.01 
0.20 
0.90 
a  15 
0.05 

a  16 
a  57 

0.04 

a87 

0.35 
0.55 
0.41 
0.59 
1.35 
0.42 
0.64 
0.72 
a37 
1.40 
1.04 

Calm  ..  ....  . 

N.NW 

South  

0.2 

E.NE 

NW    

2.0 

E.NE 

W  NW 

0  8 

8..SE 

(jiilm 

0  5 

NE.  by  N 

West 

0.3 

N.NE 

Calm                   

N.NE 

We«t 

S  SW  to  8  SE 

l.S 

SE.  by  S 

0  5 

sw 

S.SW 

1.5 

sw 

W   to  W  8W 

1  8 

SE 

W.NW.  to  W 

0  3 

Jnne 

W.SW.  toN.XE 

W.NIC.  toE.NE 

NE     

0.9 

NW 

1  5 

8E    

3.6 

S.SW 

S.SW 

1.0 

SE 

N  NE     .. 

5.5 

SE.  toN 

E.NE *. 

2.9 

N.NE 

N  W 

0  9 

July 

South 

(/aim 

SW 

West 

N.byE    

North 

SW 

SW 



SE.  toSW 

'SB 

E.8E 

SW 

South 

4  5 

Calm   

N  NE 

1  0 

Ang. 

NE 

SB 

0.5 

NB 

SW 

1.4 

NE 

E  SE 

0  4 

SE.  toNW 

West 

Q.S 

N.NE 

NE 

NE 

0  9 

S.SW 

0  5 

Sept. 

SW 

S.SW 

1.6 

North 

E  8E  to  NE 

0  4 

SB 

NE 

L9 

NW 

SW  

1.4 

SW 

N  NE 

S  2 

NB 

N.NE 

1.0 

N.NE 

NE 

3.0 

SW 

E.SE 

2. 1 

West 

SW. '.*. 

2.9 

SW 

NW 

0  5 

North 

E.SE '.',','.'.'. 

NW 

0.5 
0.6 

Oct 

SE 

NB 

8W        .   . 

0  6 

NE 

<jW 

1  2 

SB 

NB 

0.9 
0.4 
0  9 

SB 

SB.., 

W'e»t 

Sooth 

We«t 

SW 

1  2 

Not. 

SW 

SB 

0  5 

SB 

SW 

SE  to  W  NW 

as 

0.6 

SB 

SE 

W.NW 

0.5 

W.8W 

SE 

0l4 

N.NW 

Calm 

S.  by  R 

W.NW 

.-^... 

SE 

0.5 

SW 

0  8 

Dec. 

SW 

S.SW    .                   .... 

2.1 

SW 

sw 

1.8 

CHlm 

Calm 

East 

1 

W.SW 

as 

Jan. 

NW 

2.3 
0.2 
2.5 

1.0 

2.0 

NE 

E  SB 

a4 

0.4 
1  3 

W.SW 

SW 

NW 

N  NE 

a9 

2. 5 

SW 

NB 

E..SE 

NE          .... 

0  *^ 

Calm 

Oct.      5 

S.SE 

1.5 
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Rain  and  snow  with  different  tainds,  ^.—Continued. 


1 

II 

Direction  of  wind* 

ii 
1 

II 

Direction  of  wind. 

If 

1868. 
Oct.       6 

0.13 
a  46 
0.13 
0.04 
0.06 
0.14 
0.04 
0.04 
0.28 

ao5 

0.50 
0.07 
0.16 
a39 
0.09 
0.04 
0.31 
0.54 

0.26 
0.70 
0.13 
0.77 
0.02 
a66 
0.73 
0.06 
0.20 
0.56 
0.58 
0.15 
0.36 
0.70 
0.03 

au4 
ao3 

0.02 
0.50 
0.51 
0.64 
0.01 
0.23 
0.23 
0.43 

ao? 

0.08 
0.32 
0.56 
0.71 
0.75 
0.90 
0.01 
0.36 
0.06 
0.06 

ao7 

0.92 
0.25 
0.24 

ao4 
ao3 
a  14 

0.58 

a  01 

0.96 
0.20 

a25 

0.15 
0.01 
0.47 

a36 

0.50 
0.21 

a36 

sw 

3.2 

a5 

2.5 
2.2 
1.4 
2.1 
1.3 
3.5 
0.8 

ai 

1863. 

Aug.  9 
12 
14 
21 
22 
23 
26 

Sept.    6 

9 

16 

90 

30 

Oct      1 

2 

3 

7 

16 

21 

23 

28 

29 

Not.  1 
3 
12 
13 
14 
18 
23 
28 

Dec.  9 
12 
16 
17 
25 
26 
27 
30 
1864. 

Jan.  3 
13 
29 
30 

Feb.  4 
23 
25 

Mar.     3 

9 

10 

27 

88 

April    3 

6 
7 
10 
12 
21 
23 
34 
28 
30 

11 

22 
24 
31 
June  30 
July     4 
6 
7 
16 
17 
18 

0.02 
0.05 
a28 

a  15 

0.55 
0.35 

a  15 
a  10 

0.44 
0.48 
0.06 

ao4 
a  16 

0.08 

a33 
ao4 
a35 

0.57 
0.02 
LIO 

a28 
a  15 

L93 

a50 

0.05 

a39 

0.08 
tt34 

ao7 
a  18 

L15 

a98 

0.02 

a22 

L19 
0.05 
0.78 

0.11 

a]4 

LOO 
0.9U 

a  19 
a  01 

0.22 
0.23 
0.76 
0.56 

a92 
ao5 

0.48 
0.04 

a  18 

0.57 

a73 

0.11 

a  15 

0.24 

a26 

0.25 
0.01 
0.44 
2.26 

a  01 
a  01 
a  01 
ao3 

0.68 
0.14 
0.56 
0.13 
L47 

a20 
a  51 

W.SW 

0.9 

7 

sw 

SE 

OlC 

14 

N.NE 

NE      

L  4 

22 

NW 

NW 

SW 

L4 

23 

SW 

L8 

Nov.       1 

NE 

SB 

L? 

4 

8.SW 

W.SW 

i   5 

5 

North 

S.SB 

as 

10 

SW 

E.NE 

1  4 

13 

w.sw 

S.SW 

•   3.9 

15 

Calm 

N.NE 

L4 

86 

8W 

2.1 

a6 

0.7 
1.3 
1.8 
1.8 

a4 

4.3 

ae 

2.5 
1.0 
3.4 

a9 

W«it 

3.0 

29 

8.SW 

W.NW 

Weit 

L6 

Dec.     12 

E.8E 

L5 

14 

Weat 

SE.  to  W.NW 

a4 

20 

8.SB 

SW 

LO 

23 

E.8E 

E.NE 

0. 1 

25 

W.SW 

NW 

0.9 

1863. 

S.8W 

W.NW 

2.6 

Jan        1 

S.SB 

019 

2 

8.8W 

SE 

2.3 

,4 

SW 

SB 

2.7 

12 

E.NE 

S.SW 

LI 

14 

W.NW 

s.sw 

as 

18 

S.8W 

Eaut 

2.8 

22 

Calm 

N.NW 

2.8 

28 

W.SW 

a4 

S.SW 

J  4 

Feb.       4 

Calm 

E.NE. 

N.NW.*. 

a8 

8 

Eajjt 

0.8 
0.9 

a  1 

13 

8.8E 

N.NW  to  SE 

1  € 

18 

Calm 

N.NE 

E.NE 

E.NE 

3:8 

25 

N.NW 

ai 
as 

Sl3 

Mar.      1 

W.NW 

as 

4 

Calm 

Sonth 

ai 

7 

Calm 

E.SE.  toB.NE 

2.2 

10 

W.NW 

a5 

0.1 
1.4 

E.NE 

a9 

16 

SE 

E.SB 

N.NW 

L9 

19 

W.SW 

21 

Calm 

1.8 

22 

SE 

0.5 

ai 

1.6 
tt9 
LI 

It 

3.8 
2l1 
2.7 

LI 
2.0 

a9 

LO 
0.7 

a5 

2.5 

L5 

a6 

LI 
LO 
L6 
0.8 
,0.7 

a9 

1.3 

L9 

0.8 

L7  1 

L3 

0.1 

L2 

L3 

a2 
a8 

28 

N.NE.  to  N.NW 

S.SB 

NE 

ao 

April     9 
17 

Calm 

SE 

NW 

Wert 

L2 

19 

NE 

2.3 

20 

NE 

N.NW 

0.1 

21 

SE 

S.SW 

NE 

N.NE , 

X  4 

"^    ? 

NE 

2.0 

NE 

L5 

4 

NE 

N.NE 

E.SE 

2.5 

9 

NE 

0.9 

10 

SW.  to  N.NE 

N.NE 

1.3 

12 

NW 

N.NB.toN.NW 

N.NE 

3.5 

21 

S.SB 

L8 

ai 

Lf 

22 
24 

SE 

W.NW 

Bant 

NW 

27 

NE 

W.NW 

8.0 

28 

NE 

N.NE 

as 

29 

SB 

NE 

as 

90 

NNW 

N.NE 

as 
as 
a7 

«LS 

a9 
aa 
as 
a4 

LS 
LI 

ai 
as 

L7 
0.9 
L6 
L3 

Jane      4 

NE 

E.SE 

20 

W.NW 

N.NE 

22 

SE 

SW * 

28 

SB 

N.  toNB 

Joly       1 
18 

SW 

South 

SB 

Calm 

S3 

W.NW 

W.SW 

84 

NE 

North 

27 

NW 

N.NE '.V. 

28 

NW 

S.SB 

30 

NE 

N.NE 

30 

SB 

W.NW '.'.[" 

Ang.      4 

s.sw 

E.SE 

S.SB 

S.8E...t \ 

7 

W.SW 

South 
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Rain  and  snow  with  different  tcinds,  8fc. — Continned. 


^ 

^ 

1 

Dlreetlon  of  wind. 

1 

^1 

ii 

Dkection  of  wind. 

t 
k 

f 

1864. 

July    ao 

Aug.    10 
11 

0.42 
0.15 

ao8 

0.38 
0.23 
0.42 
0.41 
a  15 
0.78 
0.14 
0.09 
0.02 
0.23 
0.39 
0.07 
0.41 
0.06 

ao6 

0.07 
0.26 
0.60 

gw 

0.6 
1.2 

as 
a7 

2.0 
2.4 
2.3 
1.6 
1.6 
1.8 

1864. 

Oct.    27 

Not.     3 

5 

7 

13 

24 

96 

27 

Dec     1 

4 

6 

9 

10 
12 
14 
15 
17 
20 
25 
27 

a  17 
a  29 
a  12 
a  02 
a  52 
a  50 
a  02 
a  04 
a  60 
a  30 
a  23 
ao3 
a  12 

0.05 

a  18 
a  02 
a  16 
a  13 
a  09 
aoe 

g.8W 

1.6 

w.sw 

N.NW 

0.7 

8.SW 

8.8E 

0.9 

2S 

SE 

N.NE 

Calm 

2.5 

Sept.      2 

N.NE 

NE 

Calm 

6 

E.8E 

W.8W 

as 

8 

8W 

8W 

as 

12 

8E 

E.8E 

1.1 

13 

8E 

E.8E 

a2 

16 

Calm 

Calm 

21 

8oath 

1.1 
2.7 
1. 1 
1.7 
0.8 
1.0 
1.3 
0.4 

as 
aa 

E.SE 

a2 

22 

8oath 

W.8W... 

0.1 

28 

N.NE 

8.SE 

0.6 

29 

N.NE 

Calm 

Oct.       4 

sw 

Calm 

5 

W.8W 

NW 

1.3 

6 

SW .,... 

West 

8W 

1.9 

16 

Sonth 

1.3 

20 

NE 

w.sw 

2l3 

25 

8E 

Pablb  ^.-^Showing  the  evaporation  and  humidity  for  dfferent  vnnda  at  Mil- 
waukee, for  1862,  1863,  and  1864. 


"S 

t. 

1 

1 
1 

1 

8 

^ 

^4 

1 

K 

S 

1 

i 

1 

K 

11 

1 

1 

•8 

1 

> 

9 
> 

n 

1 

1 

*« 

•s 

I 

S 

\ 

I 

i 

% 

1 

1 

g 

i 

i 

i 

s 

? 

1 

►* 

S 

;« 

:« 

* 

ft 

>* 

S 

a 

s 

s 

Q 

« 

1868. 

1862. 

tfay         1 

45 

.770 

.019 

8 

W.SW.... 

as 

June      2 

54 

.512 

.235 

5 

N.NE 

5.2 

2 

44 

.744 

.059 

7 

N.  NE 

1.0 

3 

51 

.572 

.168 

3 

N.NE 

5.2 

3 

53 

.673 

.139 

0 

8E 

a  3 

4 

55 

.420 

.232 

0 

N.NE 

4.1 

4 

50 

.477 

.100 

3 

N.  NB 

1.5 

5 

58 

.493 

.175 

2 

N.NE 

1.9 

5 

46 

.614 

.137 

0 

N.  NE 

2.0 

6 

63 

.530 

.217 

2 

N.NE 

2.6 

6 

49 

.493 

.188 

0 

E.8E 

ai 

7 

54 

.566 

.215 

0 

N.NE 

3.3 

7 

55 

.638 

.191 

0 

N.  NW.... 

a5 

8 

56 

.584 

.193 

0 

N.NE 

as 

8 

55 

.816 

.165 

0 

E.SE 

a  4 

9 

70 

.453 

.275 

0 

We»»t 

1.3 

9 

66 

.435 

.244 

0 

Calm 

ao 

10 

73 

.462 

.290 

2 

West 

a  8 

10 

65 

.573 

.202 

0 

N.NW.... 

a  8 

11 

77 

.481 

.395 

4 

8.  SW 

1.4- 

11 

58 

.454 

.268 

0 

E.SE 

a  4 

12 

71 

.446 

.174 

5 

W.NW.... 

2.2 

12 

72 

.517 

.214 

2 

aw 

1.4 

13 

54 

.844 

.160 

8 

N.NE 

1.0 

13 

54 

.715 

.281 

8 

N.NE 

ai 

14 

53 

.932 

.085 

10 

N.NE 

2.6 

14 

48 

.755 

.115 

5 

N.NE 

a8 

15 

53 

.710 

.210 

5 

NE 

3.0 

15 

57 

.692 

.146 

0 

E.SE 

a4 

16 

59 

.638 

.145 

7 

B.SB 

2.1 

16 

65 

.464 

.187 

5 

E.SE 

a  2 

17 

70 

.737 

.155 

6 

SW 

2.9 

17 

61 

.453 

.  . .   . 

6 

N.NE 

a  9 

18 

52 

.816 

.050 

8 

N.  NE 

2.6 

18 

45 

.762 

.059 

10 

N.NW.... 

1.4 

19 

55 

.703 

.230 

1 

E.SE 

as 

19 

40 

.706 

.141 

3 
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r'^BLE   AA. — Showing  the    wind,  water,    barometer,    and  thermometer   at 
Milwaukee,  WUconsin,from  April  1,  1861,  to  December  31,  1864. 
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3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a,m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 

Calm... 

0.0 

a  15 

99.111 

45 

North  .. 

W.NW.' 
8W.... 
West... 

"l9 
a2 

0.4 

NW.... 

Eai't!!!! 
B  NE.. 
NW,... 

1.5 

*i.*8 

1.4 
0.8 

a  22 

*a2r 
a22 
a  25 

*••••- 

29.396 
29.' 496* 
"».*566* 
*29.*5i6* 

39 
*39' 
*36' 

"ii* 

29.088 

51 

9 

29.931 

43 

_ 

99.392 

38 

NW.... 

0.5 

Bart.... 

1.9 

a  30 

29.474 

41 

SB 

South  .. 
NE 

a2 

1.4 
2.6 

a  25 
a  21 
a  16 

3 

9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  ro. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
Sp.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 

SW.... 
North  .. 

0.7 

a7 

29.501 

45 

99.491 

38 

99.555 
'29.*509* 

38 

*«' 

99.380 

33 

NE 

"ne!!I!! 

N.NE.. 
E.8B... 

1.9 

i's 

2.7 
3.7 

N.  NB  :. 

n*e!!!!! 
NE 

NE 

4.7 

'i'o 
a9 

4.0 

ao6 

aii" 
aoa 
2.95 

29.404 

36 

4 

29.596 

36 

29.434 

39 

29.605 

39 

99.435 

35 

East.... 

e'nbI! 

Ettit.... 
Eait.... 

4.1 

3.4 
3.2 
3.1 

N.NE.. 

n.'ne!! 

N.NW. 
NW.... 

5.2 

"4.*9 
1.2 
1.2 

2.97 

2!  98* 
a  12 
a  14 

S9.509 

41 

99.406 

36 

5 

29.521 

40 

29.409 

31 

99.475 

39 

99.397 

33 

E.NB.. 

3.1 

E.SE  .. 

8!8e!!! 

8.SE  .. 
West... 

1.4 

'2.'2 

4.0 
2.1 

2.21 

a25 
a  26 
a9o 

29.399 

40 

29.199 

38 

E.NE.. 
E.NE.. 
E.NE.. 

e!*8E  !-' 

8E 

8.  SB... 

2.3 
L3 
0.3 

'2.9 

'4.'9 
5.2 
2.4 

6 

i'oi* 

ioi' 
2.95 
2.99 

29.431 
99.'3i2 

39 
*39' 

29.091 

36 

2a831 

41 

W.NW. 

North!! 
North  .. 

N.NW. 

4.5 

2.6 
2.5 

an 

'2!  92* 
aiJ 
a  06 

29.170 

49 

29.031 

40 

7 

29.105 

42 

29.346 

36 

99.141 

43 

99.483 

35 

SB 

e!'ne!! 

Bant 

E.SB  .. 

0.6 

i.'e 

3.3 
3.2 

3.01 

2!  95 
2.86 
2.88 

B.NB.. 

SB*!!!!! 

8.8W.. 
8.SW.. 

1.9 

'2.*8 
1.6 

ao 

a  15 

a23" 
a  31 
a  35 

29.158 

44 

99.472 

43 

8 

29.113 

42 

99.419 

36 

99.048 

44 

99.302 

48 

B.8B.. 

Biit!!.'.* 

N.NE.. 
NE 

n!nb:'.! 

nInb!! 

N.NE.. 
NE 

2.4 

4.2 
a5 

i'i 

*3.'6 

S.98 

ioi' 

2.91 
2.95 

'2!  99' 

i"66' 

8W..  . 

sw!!!! 

South.. 
Calm... 

SB*!!!!! 
soudi'!! 

South.. 
SW...-. 

sw'.!!! 
w!nw! 

North  .. 
N.NE.. 

5.1 

*a8 
0.7 
0.0 

i.i 

'a4 
1.5 
a  5 

'4.'5 
*2.*5 

0.3 
as 

a  35 

a25' 
a  16 
a  12 

■2.*99* 

aM 
2.95 
ao2 

"aoi" 

"ao6* 

2.96 

aoo 

99.080 
'99.'083* 

10 

89.194 

58 

9 

89.211 

48 

29.136 

41 

29.158 

44 

99.207 

39 

8a  988 

55 

10 

3.5;  3.06 
3.4;  3.04 

29.331 

41 

28.930 

57 

29.422 

46 

28.918 

63 

B.NE.. 

n!ne!! 

N.  NE  . . 
NE 

2.9'  i'i4 
.-..| 

a  2  3.12 
2.0  .a  13 
J.  5  3.11 

29.417 

40 

89.025 

73 

11 

99.382 

*2 

29.130 

58 



99.322 

45 

99.216 

43 

Eatt.... 

North'!! 
North.. 
Wert... 

1.3 

'3.6 
i.i 
0.1 

3.13 
3.08* 

an 
an 

North.. 

N^!!!!! 

W.  8W. 

w.sw. 

2.9 

"i.'i 
as 
4.1 

2.97 

3!6i' 
ao6 
ao7 

99.214 

45 

89.053 

54 

18 

99.133 

41 

89.088 

53 

99.078 

44 

29.138 

47 

8oath  .. 

n!'ne!! 

0.1 
0.4 

a  12 

aiV 
a  20 

w.sw 

Weiit.!! 
W.NW. 

5.9 

'ai 
1.3 

a  2.5 

a*25 
a93 

'S».'09'i 

47 

29.153 

.45 

28.995 

49 

29.848 

58 
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Tablb  a  a. — Showing  the  wind,  water,  barometer t  ifc, — Continued, 


i 

■s 

0 
o 

WIND. 

-I 

£0 

|1 

1 

1 

Date. 

i 

"S 

1 

WUfD. 

1 

pate. 

1 

1 

1 

i 

>  "S 

il 
I 

> 
H 

1861. 
April    25 

3  a.in. 
7  a-m. 
9  8.m. 
9  p.m. 
3  p.  m. 
9  p.  m. 
3  8.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.  m.  * 
9  p.  m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2,.m. 
3  p.  m. 
9p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 

7  a.m. 
9  a.m. 

2  p.m. 

8  p.  m. 

9  p.m. 

3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 
3p.m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

Calm... 

0.0 

3.25 

1861. 
June    7 

8 

9 

10 

11 

19 

1:1 

14 

15 

16 

17 

18 

3  a.m. 
7  a.  m. 

Calm... 

ao 

2.33 

99.335 

4S 

89.466 
*».*45e' 

54 

E.SE  .. 

SB*!.'!!! 
8.  SB... 
.8.  SB... 

0.7 

i's 

2.4 
1.5 

a98 

aii" 

2.98 
2.87 

9  a.m. 
9  p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.  mji 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.ro. 
2p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 

N.NE.. 

N.ne!". 

North  .. 
K.NW.. 

1.8 

1.0 
a  2 

2.36 

2.39' 
2.  .17 
2.35 

29.296 

48 

63 

96 

99.264 

45 

29.466 

55 

99.148 

46 

39.531 

59 

E.NE.. 

0.5 

2.86 

NE 

nb!!!!! 

North  .. 
Calm... 

1.1 

'i.*i 
0.4 
0.0 

2.40 

2!  39' 
2.35 
2.39 

29.011 

63 

991531 

fW 

Sooth  .. 
South  .. 

w.sw. 

3.9 

ai 

2.0 

2.73 
2.69 
2.69 

97 

9a  930 

67 

29.511 

54 

98.918 

51 

39.546 

A? 

NW.... 

W.NW. 
W.NW. 

2.9 

i.'s 
as 

0.9 

2.74 

2.93 
3.04 

N.NB.- 

se!!!!! 

Calm... 
Calm.  .. 

0.4 

'a3 
0.0 
0.0 

2.41 

•i'io* 

2.39 
2.39 

9a  960 

56 

29.506 

67 

96 

9a  979 

50 

29.476 

62 

29.103 

50 

29.468 

65 

S.8W... 

2.1 

3.07 

SB 

0.6 

2.46 

29.055 

67 

39.383 

7« 

sw.... 

Sonth  .. 
Weit... 

3.2 
2.5 

0.7 

3.00 
3.00 
2.97 

8b!!!!! 

Culm... 
SW.... 

2.2  2.40 

0.0  2.45 
a2  2.45 

99 

2a  973 

60 

29.310 

67 

29.177 

63 

29.260 

77 

West... 

1.6 

2.95 

sw.... 

2.4 

2.51 

99.176 

54 

29.260 

76 

We«t... 
Wegt... 
Calm... 

3.0 
0.2 
0.0 

2.94 
2.96 
2.96 

w.sw. 

Weet... 
NW.... 

is!  sis"!! 

2.8 
1.1 
a5 

2.48 
2.49 
2.47 

2.*53' 

30 

99.219 

47 

29.305 

69 

99.319 

49 

29.465 

67 

Wert... 

w.jfw! 

North  .. 

1.6 

"i'i 

1.4 

2.96 

2.*  98* 
2.71 
2.47 
2.5U 
2.50 

2.45* 
2.40 
2.44 

99.249 

55 

29.443 

74 

SB 

N.  NB  . . 

N.NE.. 

1.5 
2.1 
1.5 

2.53 
2.46 
2.44 

Jvne      1 

29.484 

40 

29.421 

67 

99.464 

53 

99.593 

Mf 

SB 

0.4 

2.47 

99.413 

63 

99.563 

65 

SB 

SB 

South  . . 

8.'sw!! 

a8 
as 
ai 

'4.6 

2.43 
2.40 
2.39 

2.46* 

99.376 

51 

29.463 

54 

% 

29.966 

57 

39.238 

67 

2.40 

2.40' 
2.43 
2.46 

.... 

29.130 

79 

29.140 

K*! 

SW.... 
8W.... 

8W.... 

5.7 
4.1 
1.4 

2.43 
2.34 
2.37 

3 

.... 

99.191 

67 

29.022 

78 

99.246 

66 

29.050 

75 

2.48 

2.'.% 
2.51 
2.48 

9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  ra. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 

W.SW. 

w!8w! 

Weiit... 
North  .. 

n!*nb!! 
N.ne!! 

North  .. 
NW.... 

ne!!!!! 
SB*!!!!! 

Sonth  .. 
8W.... 

7.0 

as 
4.1 
3.0 

5.*7 

i'i 
2.1 
a? 

i.'a 

'i.*4 
a  a 
a  a 

2.57 

2.' 53 
2.42 
2.43 

2.'37 

*2.'39' 
2.36 
2.35 

2."34 

2.' 43' 
2.39 
2.46 

Nwiii". 
North  .. 

"i.'s 
a5 

29.256 

77 

29.002 

80 

4 

29.270 

67 

29.165 

67 

99.335 

50 

89.466 

58 

t 

N.NE.. 

n.ne".'. 

N.NE.. 
N.  NE  . . 

2.1 

2.5 
1.5 
1.4 

2.34 

i*3i" 

2.25 
2.31 

29.373 

49 

29.546 

54 

5 

29.393 

49 

39.551 

47 

29.409 

50 

99.576 

49 

NB 

N.ne".! 

Calm... 
Calm... 

2.3 

i.4 
0.0 
0.0 

2.36 

■2*46" 
2.37 
2./42 

99.391 

59 

29.586 

57 

6 

29.367 

49 

29;  404 

55 

29.369 
29.*394* 

?8 

'ei* 

29.3tt 

63 

N.NE.. 

SB.*..;*. 

N.NE.. 

1.4 

'iVa 

0.5 

2.36 

2.45* 
2.34 

SW.... 

'sw*!!! 

Calm... 

"i.*a 
a(] 

2.46 

i'ii' 

2.39 

29.255 

77 

29.494 

54 

29.'263 

69 
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Table  A  A. — Shotcing  ike  wind,  water  ^  barometer,  ifc. — Continued. 


o 
hi 
o 

WIND. 

1 

®  *- 
1 

1 
i 

Date. 

! 

3 

s 
c 
P3 

WIND. 

Si    P 

1 

ji 

1 

Date. 

% 
I 

of" 

>  -r 

a  — 

5 

If 

1 

u 

1861. 
June    19 

3  a.m. 
7  a.m. 
9  a.  ID. 

2  p.m. 

3  p.  m. 
9  p.  ni. 
3  a.in. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
.9  p.m. 

3  a.m. 
7  a.  m. 

s.sw.. 

ai 

2.47 

1861. 
July     1 

3 

3 

4 
5 
6 
7 
8 
9 
10 
11 
19 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m- 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 

North  .. 

1.9 

2.30 

29.200 

71 

29.463 

'A 

South.. 

aw".!!.' 
sw.... 

N.NB.. 

0.8 

i.6 

0.2 
1.0 

2.41 

2!  35' 
2.97 
2.371 

North.. 

'n!*ne!! 

North  .. 

5.5 
*4."9 

a6 

2.27 

2!  34 
2.:» 
2.42 

29.135 

79 

29.504 

58 

80 

29.295 

73 

29.601 

52 

29.251 

58 

29.639 

57 

NE 

"sb!!!!! 
Nw!!!! 

*U5 

'i.'s 

9.99 

'2!  29' 
2.16 
9.19 

W.NW. 

'se!!!!! 

South  .. 
Calm... 

1.5 

'i.'6 
0.1 
0.0 

2.41 

2!  46 
2.48 
2.53 

99.283 

59 

29.576 

68 

91 

29.060 

64 

29.536 

63 

29.223 

69 

29.577 

66 

North  .. 

w!8w! 

sw .... 
W.NW. 

1.5 

i.'i 

0.1 
1.0 

9.92 

2!  39' 
9.40 
9.45 

SW.... 

'sb!!!!! 

Calm... 
South.. 

1.7 

'i.*9 
0.0 
0.2 

2.46 

a44 
2.40 
2.44 

29.298 

74 

29.440 

80 

9S 

29.278 

71 

29.421 

67 

99.343 

70 

99.391 

65 

9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9ft.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7a,m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 
9  p.m. 
3  p.  m.  ■ 
9  p.m." 
3  a.  m. 
7  a.  m. 

NE 

sb!!!!! 

W.  SW. 

s.sw.. 

L4 

6."8 
0.2 
1.0 

9.51 

■2.45* 
2.42 
^35 

S.SW.. 

'sb!!!!! 

South  .. 
North  .. 

2.3 

'2.'7 
0.8 
0  8 

2.40 

2!  42* 
3.38 
2.51 

99.320 

72 

29.307 
29.272 

85 

93 

29.968 

68 

74 

29.306 

59 

29.283 

64 

N.NB.. 

n.'nb!! 

N.NB.. 
Calm... 

2.6 
3.2 

a7 
ao 

9.40 

asi" 

9  36 
2.27 

SW.... 

'sw!!!! 

8.SE... 

1.7 

'i.*4 
0.1 

2.45 

2!  45' 

2.39 
2.46 

29.333 

63 

29.255 

79 

94 

29.140 
'29.'328" 

55 
'63" 

29.930 

70 

29.258 

75 

SB 

0.4 

2.39 

9  a.m. 
9  p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
•3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 

sw.... 
'sw!!!! 

8.SW.. 
S.SW.- 

*8."8W!! 

'sw!!!! 

SW.... 

sw.... 

0.4 


'i.*7 

1.4 
1.0 

.... 
2.9 

.... 

a  5 
1.5 
1.3 

2.42 

2!  43' 
2.44 
2.45 

99.296 

67 

29.910 

80 

SB 

w 

SW-..- 

1.2 
C.3 
0.2 

9.23 
2.25 

2.18 

35 

29.951 
29.245' 

74' 

29.195 

73 

29.240 

7R 

S.SW.. 

sb!!!!! 
sw.... 

West... 

2.1 

1.9 
1.5 
1.9 

2.39 

2!  29" 

2.37 
2.39 

29.107 

80 

29.224 

88 

96 

29.208 

70 

29.224 
29.' m' 

78 

29.351 

63 

7*J 

9  a.  m. 

West .  - . 

ao 
ao 

0.4 
0.5 

'a7 

"i.*5 
0.5 
1.0 

2.62 

isi' 

2.50 
2.40 

9!  49 

'9! 46" 
2.38 
2.36 

sw.... 
sw!!!! 

2.2 

9p.m 

3  D.  m.    Wpat... 

29.398 

71 

29.182 

77 

97 

9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 

We»t... 
Went... 

!sw!!!! 

8!sw!! 
sw.... 
w.sw. 

29.433 

64 

Weat... 
W.SW- 

1.6 
1.8 

29.170 
'29.'268' 

69 

29.481 

65 

69 

NW.... 

'n!'nb!! 

North.. 
North  .. 

'North*!! 

"North'!! 
NW.... 
Calm... 

2.1 

2.'6 
1.0 
2.7 

•2.-9 

as 
0.5 
0.0 

2.48 

2!  38 
2.36 
2.29 

2!  39 

2!  is" 

2.26 
2.24 

99.465 

74 

29.167 

79 

98 

29.458 

66 

29.150 

69 

29.461 

67 

29.291 

fW 

E.SB... 

East!!!! 
Calm... 
Calm... 

1.3 

0.0 
0.0 

2.37 

2!  34' 
2.37 
2.31 

29.428 

68 

29.343 
■29.*366 

64 

99 

29.428 

61 

56 

29.403 

63 

29.364 

^ 

9  a.m. 

2  p.m. 

3  p.  m. 

SB 

8e!!!!' 

1.1 
"i.'5 

0.0 
0.9 

i.'g 
'i.3 

2.5 

2.38 

2!  37' 
2.41 
9.40 

2.39' 

2!  33 
2.24 

9  a.  m. 

2  p.  m. 
3p.  m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

SB 

0.7 

2.36 

29.291 

71 

29.284 

67 

SB 

SW.... 
North  .. 

1.9 
1.3 
2.3 

2.25 
2.aJ 
2.27 

30 

9  p.  m.    Calm  . . . 
3  a.m.    West... 

7  a.  m 

9  a.m.    NW.... 

2p.  m 

3  p.m.    NE 

9  p.m.  1  North  .. 

29.951 

61 

29.386 

59 

29.256 

66 

')6 

North  .. 

Norih'!! 
North  .. 

4.6 

*4.*5 
1.0 

2.22 

2.*  is' 

2.23 

29.275 

70 

29.453 

69 

' 

29.338 

56 

29.526 

56 
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Tablb  AA. — Showing  the  wind,  water,  barometer,  8fc, — Continued. 


; 

a 
-a 

1 

WIND. 

it' 

1 

1 
•0 

Date. 

WIND. 

1 

•So 

■I' 

i 

Date. 

1 

If 

& 

i 

1 

9 

► 

|l 

& 

s 

1 

u 

1861. 
Jnly     13 

3  a.m. 
7  a.  i». 
9  a.in. 
3  p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a-m. 
9  a.m. 

2  p.  in. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.ro. 
9  a.m. 

2  p.  m. 

3  p.  m. 
fip.  m% 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  n.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  8.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 

2.21 

"2.27' 

'2!  95 
2.29 
2.25 

1861. 
July   25 

96 

27 
98 
99 
30 
31 
Aug.     1 
9 
3 
4 
5 

3  a.m. 
7  am. 
9  a.m. 
9  p.m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.  m. 
2  D.  m. 

8W.... 

8w!!!! 
sw!!!! 

SW.... 

8W.... 

1.8 

*a6 

"3.*2 
0.8 
LI 

2.43 
2.45 

He'.'.'.V. 

Cahn... 
Calm... 

i'i 

6.5 

ao 

0.0 

29.516 

57 

».3B 

0 

29.621 

63 

2.41 

29.  SS) 

84 

14 

99.586 

59 

2.43 
2.33 

. 

29.257 

75 

99.536 

61 

29.958 

71 

8.  8W.. 

s.'swV. 

8.  SW.. 
SW.... 

1.4 

'i.'2 

1.7 
0.5 

2.96 

*i*23 
2.24 
2.25 

W.  SW. 

1.1 

2:40 

99.468 

70 

29.S80 

79 

Sip.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  ro. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.n. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.m. 
Sam. 
7  am, 
9  a.  m. 
2  p.m. 

^  *%     m 

.... 

2.39 

l5 

99.380 

65 

2.35 
2.34 

29.328 

e 

29.296 

67 

29.338 

64 

NW.... 

se'.'.'.'.'. 

East.... 
NW.... 

1.3 

"l6 
0.1 
0.8 

2.26 

"2!  26 
2.29 
2.33 

E.SE.. 

Eait!!!! 

SE 

NW.... 

Nw!!!! 

0.5  2:37 

"i.'e  2.'ic 

1.5;  2.11 

3.O1  2.(n 

29.238 

77 

29.333 

67 

16 

29.261 

64 

2i.6s7;65 

29.281 

64 

*i"3 

29.062 

M 

NE 

*8e'.!;;! 

Calm... 
Wert... 

1.6 

0.0 
0.5 

2.36 

2!  43 
2.44 
2.50 

1.97 

29.221 

67 

29.361 

71 

NW.... 

Calm... 
Calm... 

2.8 

i  Q.^ 

17 

29.316 

63 

aoj  1.99 
a  0|  2. 13 
...  1 

29.835 

» 

29.346 

61 

29.381 

<3 

Weat... 

'iwV.V. 

W.  8W. 
SW.... 

1.6 

'i.*4 

1.2 
0.6 

2.45 

2.38 
2.42 

SW.... 

sb!!!!! 

SW.... 

SW.... 

l.Ot  5L*M 

29.283 

74 

*i.'4 

0.8 
0  9 

'2.31* 
2.28 

Q  Qfi, 

29.303 

75 

18 

29.278 
'29.'288 

73 
69* 

29.833 

71 

29.293 

78 

SW.... 

swi"! 

N.  NE.. 
N.  NW. 

L5 

'2.6 
1.1 
0.3 

2.39 

i'se' 

2.25 
2.31 

SE 

sw!!!! 

SW.... 
SW.... 

1.2  2.21 
2.8   Ol\q 

29.227 

82 

29.831 

9D 

19 

29.187 

65 

1.9 
2.5 

2.08 
2.04 

29.281 

89 

29.215 

63 

29.947 

79 

9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a,m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9p.  m. 

N.  NE.. 

"Eait!!!! 
N.  NE.. 
N.  NW. 

L4 

*a4 

1.1 
0.4 

2.32 

2.23 
2.37 

w.sw 

sw!!!! 
sw .... 
w.sw 

2.1 

2!  is 

QOfi' 

29.200 

75 

29.906 

93 

90 

99.923 

62 

asj  2.01 

1. 6   1  0"^ 

29.2ii 

83 

29.363 

61 

29.899 

ftl 

NE 

'8e'.'.'.',. 
Eart.... 
Calm... 

1.0 

*i.'3 

0.2 

ao 

3.39 

i'io 

2.40 
9.40 

w.sw 

sw!!!! 
sw.... 
sw.... 

1.6 

'i.'e 
0.4 
0.8 

2.06 

2*18* 
2.14 
2.19 

29.376 

70 

99.333 

96 

91 

29.403 

60 

29.831 

85 

29.443 

62 

29.867 

82 

E.8E.. 

Eait!"! 
N.  NE.. 

N.  NW. 

1.0 

'i.'ij 

0.4 
0.5 

9.36 

'i'36' 
2.30 
2.23 

Weat... 

North*!! 

NE 

North  .. 

2.5 
i  .3 

2.23 
9  <x\' 

29.438 

65 

29.255 

92 

92 

29.486 

57 

a  4  2.19 

0  6    9  Q.1 

29.319 

75 

89.539 

57 

89.370 

66 

N.  NE.. 

North'!! 
N.  NW. 
Calm . . . 

4.1 

*4.'3 
0.8 
0.0 

2.28 

"2!  26* 
2.30 
2.29 

North  .. 

*8b!!!!! 

SB 

S.  SW.. 

1.3 
6.5 

9.20 

o'lft' 

29.556 

6a 

29.330 

76 

93 

29.526 

56 

0.1    2.10 
0.  1    2   IS 

29.288 

71 

29.571 

50 

29.217 

79 

E.SE.. 

se!!!!! 

Calm... 
Calm... 

0.9 

i.'s 

0.0 
0.0 

2.39 

*2.'34* 
2.37 
2.35 

W.SW 

*we8t*.*! 

North .  . 
North .  . 

2.2 

'i'2 
2.1 
1.4 

2.19 

i*i4 

2:18 
9  01 

29.533 

71 

99.166 

95 

29.523 

62 

29.254 

98 

29.406 

61 

29.335 

70 

SW.... 

'se!!!!! 

8.  8E  .. 

1.2 

'2.6 
1.6 

9.40 

i'si' 

2.41 

N.NE.. 

*e!'8b!! 

Cairn... 

2. 2  2. 24 

6.'6!'2.*2i' 
aOj  9.90 

29.451 

65 

29.382    78 

29.373 

64 

9i;!S!i 

29.335 

€t 
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Table  AA. — SJiowing  the  wind,  water,  barometer,  Sfc. — Continued. 


i 

1 

WIND. 

it 

II 

& 

u 

Date. 

1 

WWD, 

si 

if. 

1 

X3 

•1 
u 

Dat«. 

1 

> 

II 

i 

0 

jl 

1881. 
Aug.      6 

3  a.  IB. 
7  mm. 
9a.m. 
dp.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  8.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7a.  m, 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

Calm... 

ao 

2.17 

1861. 
Aug.  18 

19 

fiO 

21 

22 

23 

24 

85 

26 

27 

28 

29 

3  tLVL 

7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  am. 

ao 

2.21 

29.320 

70 

29.504 

67 

S.  SE.. 

0.4 

2.18 

SB 

SB*!!!!! 

South.. 
NW.... 

1.4 

i'i 
ai 
0.3 

2.16 

'2! 15* 

2.06 
2.08 

29.272 
'29.'463' 

80 
74* 

29.440 

75 

SB 

North  .. 
NE 

1.0 
0.9 

1.1 

2.12 
2.(A5 
1.99 

7 

29.420 

72 

29.255 

68 

29.495 

66 

E.  NE.. 

North!! 
North  .. 
N.  NE.. 

1.4 

i'b 

2.0 
0.4 

2.01 

'i!95* 
1.94 
2.03 

North.. 

nb!!!!! 

North  .. 
North  .. 

1.3 

Hi 

0.3 
0.7 

2.09 

'2!  06* 
2.03 
2.04 

29.238 

71 

29.485 

71 

8 

29.285 

66 

29.539 
*29.'563* 

62 

29.268 

70 

€3 

NE 

North  !! 
North  .. 

N.  NW. 

0.3 

*2.'7 

1.5 
0.9 

1.96 

1.94 
1.92 

N.  NB.. 

Ba'st!!!! 

SE 

South  .. 

1.7 

"as 
ai 
as 

2.09 

'2!  16' 

2.13 
2.13 

29.260 

71 

29.533 

69 

9 

29.300 

66 

29.518 

64 

29.328 

67 

29.423 

m 

N.  NE.. 

e!8e!! 

Calm . . . 
W.NW. 

1.9 

"o'.e 
ao 
ai 

2.08 

i'oe' 

2.19 
2.12 

NW.... 

ne!!!!! 

North  .. 
NW.... 

a  5 

'i.'o 
1.9 

0.7 

2.20 

i'ii* 

2.17 
2.17 

29.330 

n 

29.330 

72 

10 

29.275 

67 

29.408 

'65 

29.233 

67 

29.488 

60 

N.  NE.. 

n!*ne!! 

N.  NE.. 
N.  NE.. 

2.5 
'4.*3 

a9 

3.4 

2.16 

i'oi* 

1.99 
1.89 

N.NE.. 

ne!!!!! 

Calm... 
Calm... 

3.2 

2.6 

2.22 
o'on' 

29.268 

70 

29.553 

66 

11 

29.303 

64 

a  0  2.28 
ao,  2.30 

29.588 

57 

29.328 

62 

39.621 

5R 

NE 

2.7 

1.90 

W.NW. 

se'!!!! 

Calm... 
Calm... 

a  6.  2.31 

'i.'9  2.'25' 
a  0,  2. 30 
a  0  2. 25 

29.310 

66 

29.591 

70 

N.  NE.. 

NE 

NE 

5.2 
3.6 
3.9 

L74 
l.TJ 
1.73 

12 

29.311 

65 

29.581 

62 

29.266 

57 

29.596 

58 

NB 

n!ne!! 

N.NE.. 
N.NE.. 

Z.9 

"6.'2 
4.0 
2.7 

i.72 



1.72 
1.73 
1.74 

9  a.m. 

W.  SW. 

i.  6  2!  29 
'2.3'  2! 23* 

29.336 

63 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.ro. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

SB*!!!!! 

Calm... 
Calm... 

29.565 

71 

13 

29.418 

60 

ao 
ao 

2.26 
2.23 

29.514 

65 

28.551 
'29.'576* 

56 

27.531 

69 

N.NE.. 

'n!ne!! 

N.NE.. 
Colm... 

3.3 

3.7 

1.0 
0.0 

1.89 

'l89* 
1.98 
2.02 

SW.... 

*sb!!!!! 

s.  sw.. 

Calm . . . 

sw!!!! 

sw!!!! 
sw.... 
sw.... 

w!'nw! 

se!!!!! 

Calm... 
Calm... 

a3 

6.'8 

2.29 
0*07' 

29.463 

71 

14 

29.598 

55 

ai  2!3i 
ao  2.35 

i.'8'2!39' 

a  8  iio 
as,  2.44 

1.0'  2.4S 

29.451 

62 

29.621 

54 

29.448 

61 

E.SE.. 

8e!!!!! 

8E 

as 

'2.3 
0.3 

2.05 

"2!  06* 
2.03 
2.10 

29.601 
*29.*576" 

67 
63* 

29i400 

77 

15 

29.368 

70 

29.543 

61 

i.'e 

'i.*5 
ao 
0.0 

'2! 42* 

2.'35* 
2.32 

29.385 

63 

sw.... 
sw!!!! 

8.8W.. 
W.8W. 

1.9 

'i'i 
0.7 
0.7 

2.13 

'2!  23' 

2.20 
2.26 

29.478 

73 

29.390 

74 

16 

65 

29.425 

66 

29.433 

64 

29.443 
'29.'443* 

61 

We.t .  . 

ne!!!!! 

Cahn... 
Calm  . . . 

2.2'  2-20 

W.NW. 

w!*sw! 

Weat... 
W.NW. 

1.0  2.35 

*i.'2"2.'34' 
as,  2.33 

a  5'  2.:i5 

i.'s 

0.0 
0.0 

2.11 
2.13 

29.415 

77 

73 

17 

29.460 

65 

29.435 

'29.*47i* 

65 

29.473 

f^> 

... 

m 

SB 

se!!!!! 

Calm... 

0.9 

■2.'4 
0.0 

2.17 

'2!  26" 
2.20 

NB  .... 

e!8b!! 

Calm... 

:-• 

2.35 
'2!  33' 

29.480 

72 

29.478 

70 

29.463 

68 

ao;  2.35 

29.471 

62 
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1 

WIND. 

If 

1^ 

1 

li 

a 

1 

Date. 

! 

0 
% 

WIND. 

1 

1 

i 

I>ate. 

6 

> 

i 

§ 
0 

0 
> 

h  5 

1  i 

1861. 
Aug.    30 

3a.in. 
7a.m. 
9  a.in. 
2p.  m. 
3  p.  m. 
9p.  m. 
3  a.m. 
7  a.  m. 
9  a.iiL 
2p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 
3p.  m. 
9p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a,m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7a.m. 
9  8.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9f.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 
•*  p  m. 
9  p.m. 

3  a.Tn. 
7  R.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  p.  m. 
3p.  m. 
9. p.  m. 

Weft.  .. 

0.5 

2.28 

1861. 
Sept.  11 

IS 

13 

14 

15 

16 

17 

18 

19 

20 

SI 

SS 

3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 
3p.  m. 
9p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a,m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

NW.... 

a4 

9.17 

29.523 

57 

99.303 

61 

N.NE.. 

EiNB"*.! 
Eaitt.... 
SB 

1.7 
'i.'7 

a2 

0.9 

2.35 

2.35' 
2.32 
2.33 

Wert... 

at 

8.24 

29.546 

67 

29.306i6S 

North.. 
Calm. .. 
Wett... 

b.v  8.34 

I.  . 

31 

29.526 

63 

0. 0;  a.  41 
as  a. so 

S9.333>e 

29.523 

65 

29.386  ,37 

8E 

8.2 

2.31 

SW.... 

QW".'.'.'. 
SW.... 
SW.... 

1.0 

i.*2 

8.54 
9  M* 

29.450 

71 

S9.aGB'7fl 

8E 

8E 

S.8W  .. 

2.6 
1.0 
0.7 

2.29 
2.20 
2.31 

S«pt.     1 

29.398 

69 

a2  2:54 

a2i  s--'i6 

29.313 

60 

29.325 

67 

29.3SB 

(i> 

8W.... 

1.4 

2.30 

SW.... 

2.0 

8.57 

29.256 

69 

29.308 

7^ 

S.8W.. 
Calm.  .. 
8E 

2.0 

ao 

0.9 

2.33 
2.25 
2.35 

SB 

E.SE... 
SW.... 

1.6 

9  W 

2 

29.305 

67 

1. 0'  2. 49 
0.4  2.47 

29. 295  1 6 

29.308 

65 

29!20e  '  ffi 

8E 

e!nb!! 

Calm.  .. 
We»t... 

1.1 

"hi 

0.0 
0.5 

2L39 

2."56* 
2.39 
2.50 

North.. 

NE 

North.. 

North'."! 

1.5  2.40 
6.8  ^ilh' 

29.235 

75 

29.260|78 

3 

29.285 

66 

0.2 
9  7 

2.35 

29.4d4!o 

29.453 

62 

i'o 

29.590   61 

NW.... 

3.0 

2.50 

29.483 

73 

291828   G 

NW.... 
Calm.  .. 
E.NE... 

1.7 
0.0 
1.4 

2.49 
2.44 
2.44 

N.NE.. 

NE 

E.NE.. 

3.4 

4 

29.595 

62 

1.2 

0.6 

29.6*16   60 

29.691 

62 

29.563   60 

8B 

"se!!!!! 

Calm.  .. 
Calm... 

1.3 

i.'s 

0.0 
0.0 

2.47 

2.'42* 
2.37 
2.34 

NE 

1.1 

29.649 

65 

29.436   e 

E.NE.. 
North.. 

N.ne!! 
e.8b!! 

8.  SB... 
S.8W.. 

1.11 

5 

29.646 

50 

2.4 

1*8 
07 



29. 3(3;  61 

29.421 

57 

29.381   55 

SW.... 

2.0 

2.51 

29.263 

71 

29.366|64 

SW.... 
W.NW. 
We»t. .. 

2.4 
0.6 
0.6 

2.54 
2.53 
2.58 

Q 

29.191 

65 

0.1 
0.8 

29.326   63 

29.221 

58 

99.241    60 

Wegt . . . 

Weiit!!*. 
NW.... 

North.. 

2.9 

*2.'i 
1.7 
2.8 

2.61 

2.*53* 
2.48 
2.31 

SW.... 

8!sw!! 

8oath  .. 
SW.... 

8.8 

'3.'4 
3.1 
3.0 

29.278 

65 

29.140  lis 

7 

29.356 

60 

29.104jT5 

29.571 

56 

29.135';; 

N.NE.. 

'n.ne'.*. 

NW.... 

East.... 

3.3 

'3.'4 
1.4 
1.7 

2.31 

'2.'27' 
2.23 
2.22 

w.sw. 
e!'ne!! 

North .  . 
East.... 

2.2 

*i.*5 
0.6 
1  1 



8 

29.611 
■29.'682" 

58 
'54' 

2.51 
0  i!; 

29.210   75 
"29.'300"0 

29.736' 

58 

...1.7.::. 

29.248   59 

NE 

'ne!!1!! 

E.NE.. 
Calm... 

1.7 

"2.2 
0.4 
0.0 

2.33 

2.' 28* 
2.38 
2.34 

N.NE.. 

2.8  2.20 

29.'729' 

62 

29.163   » 

North .  . 
North.. 
North .  . 

n!nw! 

4.4 1.97 

3.5  2.05 
2. 2'  ^  f^ 

9 

29.729 

57 

2a  333 

54 

29.745 

55 

i.*5 

2!  is* 

29.514 

46 

E.8B... 

8E."'*.!'. 
E.8E... 
8B 

1.4 

i.'s 

1.5 
1.3 

2.38 

*2.'35' 
2.37 
2.33 

29.692 

64 

29.504 

45 

E.SE.. 
Calm... 
Cahn... 

0.5 
0.0 
0.0 

2.22 

2.37 
2.40 

10 

29.588 

62 

29.491 

51 

29.428 

63 

29.314 

47 

8E 

North.. 

1.3 

i.'e 

1.3 

2.31 

2.'i2' 
2.15 

W.SW. 

2.7 

2.56 

.. 

29.248 

64 

2ft  963 

W 

W.SW. 
Wort... 

8.6 
1.1 

2.46 
2.52 

29.236 

62 

99.306 

si 
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Tablb  AA,—Showi$tg  the  windt  water,  barometer,  ifc. — Oontinned. 


i 

•s 

WIND. 

1 

1 

1 

i 
> 

Bat«. 

•0 

1 

WIND. 

1 

£ 

1 

^ 

Date. 

5 

> 

p 

5 

s 

II 
I 

1 
1 

1861. 
Sept.    23 

3  a.lD.     W.NW. 

0.8 

8.44 

1861. 
Oct.      5 

6 

7 

8 
9 
10 
11 
12 
13 
14 
15 
16 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7a.m. 

9  A.  m. 

8W.... 

0,1 

a.  13 



7  B,in. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 

29.406 

51 

29. 113     'ah 

W.NW. 

Calm. .. 
Calm... 

8.*8Wi! 

0.9 

*a8 
ao 

0.0 

*i.*9 

2.46 

"2.36' 
2.37 
2.34 

i'io' 

W.NW. 

Weit.ll 
NW.... 
NW.... 

2.9 

0.3 
0.4 

2.29 

%U 
2.42 
2.40 

29.406 

65 

29.181 

60 

SM 

29.393 

64 

29.258 

51 

29.424 

56 

29.252 

47 

NW.... 

'SE.'llll 
SW.... 
SW.... 

0.4 

"i.'i 

0.3 
L5 

2.45 

"i'38* 
2.45 
2.44 

29.328 

72 

29.279 

■»7 

South.. 
South  .. 
S.SW.. 

2.7 
1.2 

as 

2.39 

2.46 
2.44 

25 

29.298 

65 

29.354 

51 

29.228 

60 

29.397 

M 

SW... 
S.  8W.. 

WOBt.  .. 

W.SW. 

1.2 

i'o 

1.3 
0.7 

2.47 

'2.47' 
2.42 
2.39 

8.8W.. 

slswll 

SW.... 
SW.... 

2.0 

"2.*6 
0.3 
0.1 

2.44 

2.'42* 
2.42 
2.44 

29.156 

64 

29.351 

65 

26 

29.176 

55 

29.377 

54 

29.157 

48 

29.471 

48 

W.SW. 

w.'sw! 

W.SW. 
Wo«t. .. 

2.2 

is 

1.0 
0.4 

2.44 

'2.'54* 
2.57 
2.55 

South.. 

8"wllll 
South  .. 
S.SW.. 

0.9 

'2.*2 
1.2 
0.5 

2.44 

2141* 
2.42 
2.38 

29.156 

55 

29.428 

70 

27 

29.188 

49 

29.448 

60 

29.204 

45 

29.531 

55 

N.  NW . 

NW*.!;'. 
W.NW. 
NW.... 

2.6 

'2.'4 
1.3 

0.7 

2.53 

i'M 
2.50 
2.53 

South  .. 

'SE.'llll 
8.  SB... 
Calm... 

1.9 

"2.*6 
0.2 
0.0 

2.40 

"2!  46* 
2.38 
2.38 

29.179 

50 

29.458 

62 

28 

29.288 

46 

29.416 

57 

29.344 

41 

29.386 

W.NW. 

2.0 

2.51 

SB 

South*!. 
West... 
W.SW. 

1.2 

'i'i 

3.0 
2.3 

2.35 

*2l36* 
2.42 
2.44 

29.431 

51 

29.263 

6? 

W.SW. 
W.SW. 
W.SW. 

NW  *.'.!! 

North.*! 
N.NB.. 

1.5 

a2 

0.5 
'6.'7 

'a2 

0.4 

2.56 
2.48 
2.57 

'2147' 

'2147' 
2.36 
2.38 

29 

29.519 

44 

29.258 

49 

29.640 

45 

29.294 

41 

W.SW. 

swill! 

SW.... 
West.  .. 

0.4 

'3.*2 

3.0 
1.1 

2.56 

"2I69' 

2.81 
2.70 

29.702 

53 

29.297 

53 

30 

29.755 

48 

29.040 

50 

29.815 

46 

29.046 

4? 

9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 
3p.  m. 
9p.  m. 

3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

N.NB.. 

RE  "111". 

8E 

8E 

1.0 

i.'s 

2.6 
2.4 

2.30 

"2.36* 
2.29 
2.31 

NW.... 

wlifw. 

Calm... 
NW.... 

4.2 

■3."2 
0.0 
0.3 

2.77 

a"  66" 
2.63 
2.75 

29.774 

55 

29.088 

52 

Oct.       1 

29.692 

55 

29.234 

44 

29.499 

56 

29.342 

38 

2.30 

Wert... 

0.3 

2.72 

29.308 

65 

29.359 

*>! 

8.SE... 

8E 

SW.... 

1.9 
2.8 
2.6 

2.35 
2.33 
2.40 

SB 

Calm.  .. 
W.SW. 

0.9 

ao 
a7 

2.67 
2.64 
2.65 

2 

29.218 

65 

29.334 

46 

29.186 

62 

29.292 

5*? 

W.SW. 

wl'sw* 

NW.... 

Calm... 

3.1 

"as 

1.0 
0.0 

2.48 

"3.*  60* 
2.63 
2.71 

N.NB.. 

3.4 

2.44 

29.218 

66 

29.384 

V? 

N.NB.. 
Calm... 
Calm... 

1.1 
ao 
ao 

2I54 
2.49 
2.50 

3 

29.391 

53 

29.404 

46 

29.504 

4i 

29.387 

44 

NE 

neHIII 

E.  NE.. 
NE 

a8 
'ao 

1.6 
1.0 

2.*  69 

'2.'49' 
2.37 
2.27 

SW.... 

a3 

2.41 

29.463 

52 

29.351 

66 

Calm... 
Cahn... 
SW.... 

ao 
ao 

L4 

2.40 
2.31 
2.36 

4 

29.331 

54 

29.357 

62 

29.326 

56 

29.356 

59 

N.NB.. 

bInbII 

Bait.... 

0.6 

ai 

2.22 
2.17 

SW.... 

'slswll 

Calm... 

a  5 

*i."8 
ao 

2.35 

'i'49' 
2.44 

29.218 

58 

2  p.  m. 

3  p.  m. 
9  p.m. 

29.311 

64 

29.i98 

59 

29.29i 

59 
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Tablb  AA. — Showing  the  windf  water,  barometer^  4p^.^— Gontiniied. 


i 

1 

WIHD. 

it 

•0 

r 

t 
a 

I>at«. 

i 

1 

WWD. 

1 

Date, 

i 
1 

> 

1 

II 

1 

1 

J 

IflCL 
Oct.      17 

3  a.in. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  iwm. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 

Calm... 

ao  9L48 

1861. 
Oct.    29 

30 
31 
Nov.     1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a,m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  ikm. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.  to. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 

9&863 

46 

29.284 

56 

SW.... 

3.4 

2.64 

N.NB.. 

nIne*.".' 

North.. 
North.. 

North"!! 

ne!!!!! 

W.8W. 

w.sw. 

8.5 

ii 

5.2 

4.0 

i'o 

'l9 
0.3 
1.8 

2.39 

2.21 
2.18 

iH' 

'i'29* 
2.43 
2.51 

38.718 

43 

29.301 

50 

S.SW  .. 
Wert... 
Wegt... 

3.8 
2.8 
2.3 

2L61 
2.44 
2.57 

38.656 

39 

29.368 

48 

18 

88w82S 

49 

29.374 

46 

Wert... 
*Wert!!! 

3.9 

'a'2 
2.0 
1.4 

2.65 

'i'ii' 

2.71 
2.76 

2&966 

i*; 

29.324 

50 

29.169 

40 

29.318 

43 

Wort... 

19 

29L39S 

.1? 

29.297 

44 

W.NW. 

w.'sw! 

Calm... 
N.NB.. 

1.0 

'd'i 
ao 
a5 

2.70 

*i'74* 
2.60 
2.66 

W.NW. 
Weit!!! 

w.sw. 

W.NW. 

3.6 

*3.*4 

8.5 

ai 

2.61 

aei" 

2.70 
2.68 

29.484 

43 

29.312 

58 

29.564 

4f! 

29.416 

48 

80 

29.617 

44 

29.557 

37 

NB.... 

L9 

2.57 

Soath  .. 

'sb!!!!! 

SE 

S.SE.  .. 

a4 
*i.*4 

0.8 
LO 

2.71 

2.49 
2.42 

29.546 

46 

29.534 

54 

NE  ..  .. 
NE.... 
NB.... 

3.0 
1.8 
3.4 

2.50 
2.40 
2.37 

29.456 

45 

29.489 

49 

21 

29.317 

45 

29.477 

45 

N.NB.. 

North*."! 
North .  . 
N.NW.. 

4.5 

'4.'7 
2.0 
1.4 

2.31 

'2!  24* 
2.36 
2.49 

SB 

SB.!!!! 

Calm... 
Calm... 

1.6 

'i.*4 

0.0 

ao 

2L42 

2.33* 
2.33 
2.31. 

29.251 

45 

29.349 

54 

29.254 

41 

29.293 

48 

93 

29.8^0 

37 

29.207 

44 

NW.... 

'Weit'!!! 
West... 

2.4 
'i*4 

ao 

2.65 

'2!  76* 
2.85 
2.88 

*2.'94' 

'i'go* 
2.93 

2.81 

Weit... 

Nw!!!! 

West . . . 
W.NW. 

2.0 

'i'9 

2.7 
2.3 

2.46 

'2!  so' 

2.67 

2.7J 

29.171 

44 

29.229 

48 

29.186 

37 

29.314 

40 

23 

.... 

29.192 

33 

29.  .337 

39 

W.NW. 

*Nw!!!! 

Wert... 
Calm... 

2.2 

'i'4 

0.8 
0.0 

2.77 

2!  77' 
2.77 
2.70 

's.'sw*!! 

W.SW. 
West.  .. 

'b'h 
1.0 
a3 

29.043 

m 

29.389 

41 

28.996 

45 

29.547 

36 

24 

29l036 

.19 

29.660 

31 

SW.... 

S.SW*!! 

Calm... 
W.NW. 

a  4 

'a9 
ao 
a9 

2.84 

"i'H* 
2.74 

2.79 

9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7a,m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  u.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.  m, 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 

asw.. 

South*.'! 
South .  . 
S.SW.. 

0.8 

'l7 
1.5 
2.0 

2.70 

a© 

2.75 
2.78 

28.863 

51 

29.571 

51 

28.891 

44 

29.543 

45 

25 

29.169 

37 

29.462 

43 

NW.... 

2.3 

2.77 

sw.... 
sw.!!!! 

Calm... 
Wert... 

2.1 

*a9 

0.0 
0.1 

2.83 

'2!  78* 
2.78 
2.82 

39.898 

47 

29.466 

59 

W.NW. 
Calm... 
Calm... 

1.7 
ao 
ao 

2.80 
2.85 
2.88 

39.374 

33 

29.588 

50 

26 

29.385 

35 

29.644 

39 

S.SW.. 

'sw.!!!! 

Calm... 
NW.... 

1.0 

*i.'6 
ao 
a5 

2.90 

"2.'87* 
2.75 
2.68 

NW.... 

*Nw!!!! 

Calm... 
Calm... 

Cidm!!! 

L2 

'i."4 

0.0 

ao 
do 

2.76 

'2!  60* 
2.67 
2.72 

'2!  64" 

29.234 

.13 

29.682 

50 

29.199 

44 

29.744 

36 

87 

29. 20s 

44 

29.786 

29 

North.  . 

"ne  *.'.'!! 
Calm... 
Calm... 

2.7 

*6.'6 

0.0 
ao 

2.58 

"iw 

2.74 
2.82 

29.250 

45 

29.662 

49 

SE.... 
South.. 
SW.... 

2.3 

ai 
ai 

2.71 
2.69 
2.74 

29.318 

37 

29.559 

42 

28 

29.370 

99 

29.447 

38 

Calm... 

's.'sw!! 

S.SW.. 
South.. 

ao 

"ai 
a2 
a  4 

2.89 

"2!  90* 
2.89 
8.88 


S.SW  .. 

'sE.'!!!! 

South  .. 
South  .. 

1.6 

*2.'6 
1.7 
L6 

2.78 

'2!  75' 
2.59 
2.65 

29l294 

44 

29.316 

55 

29.231 

(3 

29  224     '^'*  ' 

29 

.::. 

29!o6i 

44 
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TablB  AAj-^Shotmng  the  tmndi  toatert  h€tromeier,  9fc. — Gontinned. 


1 

1 

WIND. 

1 

1 

■0 

1 
m 

•6 

Date. 

i 

■s 

1 

wnm. 

is 

1 

bste. 

1 

t^ 

r 

> 

1861. 
Not.  10 

9a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p;m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  u.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  p.m. 

South . . 

'sw'.'.V. 

Wert.,. 
Wert... 

3,5 

is 
ai 

2.4 

2.79 

'air 

2.64 
2.87 

1861. 
Nov.  20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

W.SW.. 
W.SW.. 
W.SW.. 

*8B*.*!!!! 

's.'sb!!! 

S.SB... 
S.SB... 

a2 

1.0 
0.2 

'as 

'2.'3 

2.4 
2.4 

2.72 

2.83 
2.81 

'2.'94* 

'2!  96* 
2.93 
2.78 

* 

28.800 

54 

29.326 

41 

11 

28.998 

47 

29.501 

32 

29.335 

39 

29.441 

45 

Wert... 

West!!! 

Calm... 
Calm... 

3.4 

*6."6 
0.0 
0.0 

2.92 

'i'oi' 
ao6 
ao4 

29.536 

46 

29.334 

45 

29.604 

35 

29.063 

45 

12 

S.SB... 

'Wert!!! 
W.SW.. 
W.SW- 

2.2 

*i"5 
3.9 
4.2 

2.78 

'2!  67* 
2.73 
2.86 

29.570 

35 

2a  891 

36 

SB 

SB.'!!!! 
Calm  ■ . . 
Calm... 

L6 

6.'8 
0.0 
0.0 

2.89 

'i'ei' 

2.64 
2.68 

29.349 

48 

28.856 

30 

20.318 

47 

28.751 

91 

13 

w.sw.. 
*w.'8w!! 

Wert... 
W.NW. 

4.4 

"i'T 

3.7 
2.3 

3.00 

'2.'9T 
279 
2.70 

29.467 

38 

28.703 

9^ 

NW.... 

0.7 

2.72 

29.504 

50 

2a  753 

98 

N.NW.. 
NE 

E.NE.. 

a4 

0.9 
1.1 

2.83 
2.85 
2.88 

29.588 

38 

28.861 

30 

14 

N.NW.. 

'nw!!!! 

W.NW. 
W.NW. 

2.8 

'2.*4 
2.7 
3.9 

2.60 

'2.' 65' 
2.74 
2.83 

29.497 

40 

28.958 

3^ 

East.... 

nb!!!!! 

North.. 
NW.... 

0.4 

d."4 
0.2 

ai 

2.89 

2.74 
2.65 

29.306 

40 

29.045 

35 

29.258 

39 

29.086 

?n 

15 

N.NW.. 

'n!nw!! 

N.NW.. 

2.1 

'l*5 
0.2 

2.76 

'2.78' 
2.77 
2l81 

29.322 

34 

29.307 

37 

NW.... 

NNW"! 

Calm... 

N.NW.. 

Nw!!!! 
n!ne*.! 

NW.... 
NW.... 

1.2 

i.'i 

0.0 
0.4 

b'i 
a? 

0.1 
0.1 

2.68 

2.72 
2.78 

2!  87* 

'2!96* 
2.92 
2.88 

29.429 

38 

29.328 

35 

29.587 

30 

29.412 

^"i 

16 

SW..... 

1.0 

2.82 

29.675 

24 

29.367 

TO 

S.8W  .. 
South  . . 
W.SW.. 

2.3 

2.7 
2.8 

2.92 
2.88 
3.07 

29.666 

35 

29.245 
29.*i37 

37 

29.624 

30 

16 

17 

W.NW. 

'Weit!!! 

West... 
Calm... 

4.2 

'2.'7 

0.9 

ao 

3.00 

2.98 
3.12 

29.58i 

32 

29.246 

19 

N.NB  .. 

Caim.'!! 
Calm. .. 

N.NW. 

a2 
*a6 

0.0 
0.1 

2.81 

an 

2.74 
2.74 

29.517 

39 

29.367 

18 

29.523 

34 

29.318 

9r> 

16 

8.SW... 

"s.'sis."!. 

W.SW.. 
W.NW 

0.1 

'2.'2 

2.a 
a6 

2.99 

'i'ii* 

2.99 
2.96 

29.572 

33 

29.118 

3% 

E.NB .  . 

e!neV! 

E.8B... 
SB 

L2 

i.'s 

1.6 
3.6 

2.78 

'2!  80* 
2.77 
2.77 

29.606 

.... 

40 

28.958 

37 

29.581 

40 

?• 

19 

W.NW. 

'w.'nw! 

W.NW. 
W.NW. 

'Wert!!! 

'wist!!! 

Calm... 

a3 

'i.'9 
2.9 
a3 

'lI 

'ai 
ao 

2.89 

'i'oo' 

3.13 
3.14 

29.470 

41 

29.304 

f}4 

SB 

'SB.!!!! 
8.SE... 
South  .. 

4.9 

'5."5 
4.4 
2.9 

2.78 

*2!53* 
2.65 
2.58 

29.209 

43 

29.346 

15 

90 

29.043 

43 

29.411 

04 

28.963 

43 

29.372 
'29.*3i5* 

14 

SW 

3.6 

2.68 

29.126 

43 

13 
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Table  AA. — STiotoing  the  wind,  water,  barometer,  8fc, — Gontinned. 


i 

o 

^VWID. 

If 

|3 

Date. 

1 
1 

WISD. 

li 

Is 

> 

Date. 

i 

1 

0 

Pi 

1861. 
Dec.       1 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  zn. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9&  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
Ua.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  zn. 

3  p.  m. 
9  p.  m. 
3  a.  in. 
7a.  m. 
9  a.  m. 

2  p.  zn. 

3  p.  zn. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  zn. 

3  p.  zn. 
9  p.  m. 
3  a.  in. 
7  a.  m. 
9  a.  m. 
2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9a.in. 
2p  m. 
3  p.  m. 
9  p.  in. 
3  a.  zn. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

NW.... 

0.6 

1861. 
Deo.    13 

14 

15 

16 

17 

18 

19 

fiO 

21 

23 

23 

24 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

W.SW. 

L4 

29.306 

5 

29.734 

31 

W.NW- 

Wert.'.'. 
NW.... 
NW.... 

2.2 

"i's 

2.3 
0.3 

29.330 

12 

'sw;;;; 

w.sw. 

SW.... 

'6.'8 
2.1 
LI 

29.644 
*29"5e3" 

45 

S 

29.472 

2 

» 

29.589 

4 

29.487 
*2a648' 

35 

Wegt... 

NW*.!!*. 

Calm... 
Calm... 

0.7 

'i.*6 

0.0 

ao 

w.sw. 

'n'.'ne;; 

N.NB.. 
NE... 

1.6 

"i"5 
0.9 

29.495 

9 

42 

3 

29.555 

2 

29LS34 
*29r879* 

» 

29.564 
■29.567' 
*29.'446' 

0 
'23 
'26' 

35 

WMt... 

'sw'.!!! 

SW.... 
SW.... 

0.5 

'i.'e 

1.7 
2.0 

8E 

S.S  W.- 
SW.... 

w.sw. 

2.0 

'i.'i 

1.7 
a7 

4 

29.780 
'39^679* 

43 

"ii 

29.283 

21 

89.496 
'a9r454' 

Id 

SW.... 

hwV.'.'. 

Calm... 
Calm... 

2.4 

*2.'i 

0.0 
0.0 

SW.... 

w.sw. 

East... 
SB 

4.6 

*2.'i 
0.4 
0.2 

29.210 

38 

48 

5 

29.300 

30 

99.551 
'99.'492' 
39.291 

34 

' 

29.422 
'29.427* 

27 
*39" 

33 

Calm... 

'CiU'm!!! 
Calm... 
SW.... 

0.0 

'd'o 

0.0 

2.8 

West... 

'sw;;;; 

SW.... 
E.NE.. 

1.2 

2.2 
2.3 
0.3 

"53 

6 

29.412 

40 

29.381 

'iasOT* 

'99.'5m" 
'29,"43i" 

42 

29.464 

47 

n 

SW.... 

SW*.!/. 

SW.... 
SW.... 

2.9 

'i's 

2.6 

ai 

SE 

'sw;;;; 
w 

NW.... 

0.5 
'i,*6 

LO 
0.5 

29.406 

55 

41 

7 

29.426 

54 

38 

29.307 
'29.'254* 
'29.*364* 
'29.*346* 

54 
*54 
'52* 
'44 

S9.282 
*29."329" 

41 

SW.... 

'sw!!!! 
w.sw. 
w.sw. 

1.3 

*6.'7 
0.5 
0.8 

N.NW. 

'n.'nw; 

NB.... 
NE.... 

1.8 

*i.'6 
2.8 
3.7 

"45 

8 

59.504 

36 

29.771 

13 

W.NW. 

SW.;;! 

SW.... 
SW.... 

y 

0.6 

0.1 
0.1 

NB.... 

'n.'ne;; 

NE.... 
Calm... 

2.9 

*2."3 

0.9 
0.0 

29.309 

44 

29.743* 

13 

9 

29.299 
'29.'i5i* 
*29.*636' 
'29.'656* 
'28."953* 
'29."  075' 

41- 
*48' 
'57* 
*52' 
'55 
"47 

29.939 
89.'958~ 
29."  870" 

8 

4 

SW.... 

*8w;;;; 

SW.... 
SW.... 

1.4 

'i.'i 

0.6 
0.8 

NW.... 

"w.'nw. 

Calm... 
NB.... 

0.4 

'6.'3 
0.0 
0.5 

"is 

10 

29.784 

16 

29.584 

88 

SW.... 

NW.;;; 

W.NW. 
NW.... 

0.3 

3.7 
2.2 

S.SE... 

"sb;;;;; 

E.SB.. 
E.  NB.. 

2.4 

'3.'4 
5.2 
4.1 

29.382 
'29.'229' 
'29.' 413' 

27 

11 

29.523 

31 

86 

29.897 
'29,*895' 
29.'879' 

18 
'29' 
'26" 

89 

NW.... 

1.3 

NE  .. .. 

NE.'.;; 

N.NW. 
Calm... 

2.9 

'd'e 

0.1 

ao 

29.461 

27 

West... 

W08t... 

W.SW- 

0.7 
0.7 
0.5 

12 

29.628 

83 

29.892 

27 

29.433 

83 

W.SW. 

'sw*;;;; 

SW.... 

2.1 

*2.'8 
2.0I 

W.SW. 

'sw;;;; 

Weit... 

0.8 

'i'i 

0.9 

29.815 

40 

29.306 

2» 



29.789 

33 

'29."3i6" 

89 
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O 

1 

WIND 

If 

*i 

41 

ft,  « 

1 
'I 

•0 

i 

Date. 

•0 

0 

m 

WIND, 

i 

Bate. 

1 

> 

1 

i 

a 
0 
0 

1 

1861. 
25 

3  a.  m.^ 
7  a.  m. 
U&  m. 

2  p.  m. 

3  p.  ni. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  lu. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 
2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  in. 
3  a.  m. 
7  a.  m. 
9  a.  ra. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3a.  m, 
7  a.  m, 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  31. 
7a.  m. 
9  a.  m. 

2  p.  m* 

3  p.  m. 
9  p.m. 
Sam. 
ta.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9p.  m. 

N.  NW. 

0.1 

1862. 
Jan.      6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  ra. 

3  p.  ro. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  ft.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  ra. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a,  m. 
9  H.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9r.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m, 
3  a.  m. 
7  0.  m. 
9  a.  m. 

2  p.  in. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a-  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

NE,.,. 

0.4. 

*29"24i' 
"29."33i' 
*29.'54i" 
"29.' 707* 

29.363 
*29.'319' 
'29."  226' 

27 
33' 
"36" 

18 

E.  KE- 

South" 
SW .... 
W.SW. 

0.1 

'i.-i 

3.0 
2.3 

North  .. 

N.NW! 
N.  NW 

Calm... 

0.7 

'i.'e! 
0.3, 

0.0. 

... 

"23 

9i 

26 

28.939 

38 

6 

W.NW. 

"sw"".".! 
w.sw. 
w.sw. 

2.2 

59 

7.1 
4.0 

Calm... 

"wert"" 
W.SW. 
W.SW. 

0.0. 

'as'" 

0.3 

1.7, 

29.003 

29 

I 

29.685 

29.614 



29.263 

*29."222' 

"29*329* 

21 

27 

29.379 

\9 

20 

29.862 
'29.' 940* 
"29."  899* 
*29.'725* 

10 
'19 
'19 
"21" 

27 

28 

's'se" 

S.  8E.. 
S.SE.. 

1.0 

'ai 

0.5 
1.3 

W.NW. 

*NW*. ".".". 
Calm... 
N.  NW. 

1.0 

'6.*7 
0.0 

ai . 

::: 

*"d6 

29.393 
'29.' 344" 

33 

SE 

8.  SE.. 

West... 

WeVt!!". 

W.NW. 

Calm . . . 

Calm... 

2.2 

'i.*5 
0.5 
0.3 

"as 

'6.2 
0.0 
0.0 

W.NW, 

"nw.." 

W.  SW. 

North.. 

0.5. 

■a"2' 

0.1 

1.9 

... 

29.500 
29.' 437' 

29 
"36* 

34 

29 

... 

29.339 
29.' ire' 

33 

29.516 

'29.' 636* 

*29."724* 

"29,' 764' 

"29."  609* 

"29,472' 

"29.'23i" 


29.041 

22 

"si* 

•21' 

"ie" 
'37* 
"29" 
"si" 
"41 

W 

North.. 

"WflHt.". 

NW.... 
N.NW. 

4.1 

"2.'3 

0.7 
0. 1 

29.459 

10 

30 

29.  .583 
'29.347* 

*29,"628* 
'29.628' 
"29."  656' 
'29*369" 
■29*652" 

6 
13 

Sonth  . . 

0.9 

Calm... 

's.'sw" 

W.SW 
NW.... 

6.7 
1.1 
1.1 

... 

*26 

ifl 

8.  8E.. 

8.  8E.. 
South  . . 

1.1 

0.4 
0.7 

31 

ii 

S.SW.. 

's.swl! 

8W.... 
SW.... 

1.1 

'as 

1.0 
4.3 



NW.... 

"W*.*NW. 

West  - . . 
W.NW. 

1.9 

*4.'6 
2.2 
2.4 

... 

*  "i 

1862. 

2a  935 
■29.'698' 

40 
*26* 

_  1 

Jan.        1 

29.972 
"29.' 989* 

—  IT 

W.SW. 
WeVt.!! 

6.6 

W.SW. 

"w.sw". 

W.SW. 
Calm . . . 

0.9 

1 

*6.*6i 
0.1 
0.0 

... 

29,42t) 

20 

—19 

2 

WCBt... 

W.  NW. 

0.5 
1.0 

29.684 
"29."762' 
'29.'7i8' 

15 
"i4" 
"27' 

36.611 
29.' 934' 
'29.'72i' 
■29.'423' 
"29.' 162" 
"29.*i73' 

—12 

*i^ 

N.  NW. 

*8e","'- 

8.  SE.. 
S.SE,. 

1.3 

"i'i 

2.3 
2.1 

Calm... 

"e.*se!1 

E.  SE.. 

South  . . 

0.0 

*i.*2 

3  0 
0.1 

::: 

*"i3 

29.701 

26 

22 

3 

29.567 

24 

19 

Sonth . . 

s.se!! 

8.  SE.. 
SE 

2.7 

'as 

1.9 
1.4 

W.SW. 

wV»'t'!] 

W.NW. 

Calm... 

2.1 

•3.'4l 

1.8 
0.0 

... 

29.401 

24 

17 

i 

29.431 

25 

29.487 
'29.'79h' 
"29*853* 
*29.*e33* 
'29.*643" 

17 

29.487 
'29*497" 
*29"486' 
*29."376* 

23 
'26* 
24 

24" 

—  5 

SB 

1.5 

We«t... 

"Calm"; 
Calm... 

Calm... 

'Cal'm.^^ 

*n,"n"w^ 

South . . 

0.7 

'o.b 
u.o 
0.0 

"6,6 

'6.*i 
0.6 

"*ft 

5 

SE 

South . . 
S.SW.. 

0.1 
0.6 
1.3 

"5 

"io 

South.. 

SE.'!;; 

Calm... 

1.5 

*i.'5 

0.0 

29.212 
'29.' 134' 

26 
"26" 

::; 

29.634 
■29.*652" 

24 
"29 
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Tablbs  AA. — Shotomg  the  mmd,  tcatetf  barometer,  ^. — Oontmiied. 


WIND. 

II 

So 

!^2 

1 

4i2 

i 

Z 
•0 

1. 

Date. 

i 

1 

WIWD. 

u 

II 

Is 

i 

Date. 

5 

> 

1 

0 
> 

1- 

i 

1862. 
Jan.     18 

3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 
dp.  m. 
9  p.m. 

3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 

Calm... 
Cairn.  .1 
b;8e  !! 

NW.... 
N.NW. 

0.0 

'6.0 

0  2 

1862. 
Jan.    30 

31 
Feb.  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 

7  a-m. 
9  a.m. 

8  p.m. 
3  p.m. 

9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p,  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  D.  m. 

W.NW. 
NW.... 

*Nw!!!! 

Calm... 
Calm... 

a7 
'6.3 
6'« 

29.411 

17 

.... 

29.364 
'29.'273" 

29.' 198" 
'29.'2i2' 
'29!26i' 

26 
"24' 
'31' 

34' 
"32" 

.... 

a  3    

ao 

19 

0.7 

ao 

NE 

NB 

N.NE.. 

n.'neI! 
n.nb!! 

N.NE.. 
East.... 

1.1 
i'i 

2.4 
2.7 

'3.8 

'4.3 
2.5 

ai 

South.. 

asw!! 

West... 
West... 

1.0 
'i.*2 

2.2 





20 

291531 

3 



29.300 

32 

Wert... 

"wiit!!! 

West... 

Calm... 

8.1 

*2.'i 
0.4 
0.0 

88.623 

'aa'Tsa' 

'«.'873' 

8 

21 

29.376 
29."482" 

34 
'32' 

"0 
"9' 

29.469 

wfiog* 

19 
'32" 

Calm... 

e!'nb.** 

Calm... 
Calm... 

0.0 

6.*2 
0.0 
0.0 

...... 

*<iktt"!!! 
Calm... 
E.SE... 

ao 

'do 
0.0 
1.2 

89.805 

"sa'Tor" 

U 

'io* 

22 

99.487 

9S 

9  a.m. 
2  D.  m. 

8W.... 

0.7 

SB..... 

West!!! 
W.NW. 
West... 

0.9 

'2.3 

1.4 
0.9 

89.477 

"aasoi" 

'a9.'640' 

85 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 

W.8W. 
W.8W. 
W.SW. 

0.2 
0.4 
0.1 

18 

23 



.... 

9  a.m. 
8  D.  m. 

8.  BE... 

0.2 

Calm... 

0.0 

89.642 

83 

24 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 

8.8E... 
S.8E... 
8.SE... 

s."8e!1! 

8.' SB."!! 
W.NW. 
West... 

0.4 
1.3 
0.4 

i.i 

'6."4 

1.3 
0.9 

.... 

S.8W.. 
Calm... 
Calm... 

0.8 
0.0 
ao 

8a  611 
aaiis' 

18 

ii* 

•"• 

S.SW  .. 

a  4 

89.384 

33 

25 

Soath.. 
8.  SB... 
W.8W. 

as 
as 
a9 

89.836 
■8i'687' 

38 

ii' 

9  a.  m. 
2  D.  m. 

W.NW. 

3.4 

W.NW. 

3.8 

891219 

30 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 

West... 
West... 
West... 

4.0 
3.1 
2.4 

.... 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  D.  m. 

W.NW 
W.NW. 
NW.... 

a9 
2.4 
1.4 



89.446 

19 

26 



89.587 

11 

9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 

West... 

*8w!!!! 

Calm... 
E.SE... 

1.9 

0.5 
0.0 
0.6 

!!!! 

N.NW.. 

1.5 

...... 

89.616 

88 

27 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a>m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m« 
7  a.m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  p.  m. 

N.NW.. 
W.NW. 
W.NW. 

a  6 
1.2 
as 



89.681 

15 

"io" 

9  a.m. 
2  p.  m. 

E.8E... 

4.1 

.... 

W.NW. 

West..! 

West... 
West... 

a7 



89.506 

"ad'sis' 

29.' 008* 

17 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 

E.8E... 

8E 

E.SE  .. 

4.3 
2.7 
0.9 

.... 

2.2! 

1.1; 

7 

28 

.... 

a  2 



— • 

9  a.  m. 
2  D.  m. 

Calm... 

0.0 

West... 

as 

29.576 

15 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

Calm... 
W.NW. 
West  .. 

a.o 
1.0 
3.4 

W.SW. 
SW.... 
S.SW.. 

aa 
a5 
as 

89.474 

IS 

29 

17 

Calm... 

West.!! 
W.NW. 

0.0 
i'i 

L5 

.... 

asw.. 

1.0 

89.068 

31 

3  p.m. 
9  p.m. 

8.SW.. 
8.8W.. 

1.9 

1.9 

88.865 

ao 

.... 

.„. 
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i 

& 

WIND. 

It 

!«£ 

1 

i 

i 
1 

Date. 

0 
§ 

WIND. 

It 

P3 

i 

i 

Dnte. 

1 

> 

p 

i 

0 

> 

II 

1 

1862. 
Feb.      11 

3  a.m. 
7  a.  in. 
9  a.m. 

2  p.  m. 

3  p.  in 

8.SE... 

0.3 

28.642 

29 

1862. 
Feb.   23 

24 

25 

26 

27 

28 

March  1 

2 

a 
.4 

5 

6 

3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  ra. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m, 
3  a.m. 
7  a.  m. 
9  a,m. 

2  p.  ra. 

3  p.  m. 
9p,  ra. 
3  a.  m. 
7  a.  m. 

Calm  . . . 

*w!"sw! 

Calm . . . 
N.  NB  . . 
N.NW- 

"k'nw*! 
'w!nw! 

Calm... 
S.6E... 

's!se!!! 
s.*s'e!!! 

S.SE... 
Calm . . . 

0.0 

'as 

'ao 
a5 
2.3 

6.*6 

a  4 
ao 
a  4 

'2.*4 

'ai 
a  7 
ao 

'se.'gie' 

"2a*9i8' 

"29.*643" 

m 

3.3 

3.3 
0.2 
0.0 

28.612 

39 

41 

12 

9  p.m.    W.SW. 
3am      flnlm 

28.867 

25 

33 

7am 

29.101 
"29."  211* 
*29.'364' 

"29.'29i* 

17 
'33 
'29" 
"27" 

29.492 
'29.642* 
"29.*7i7* 
'29.' 715* 

Iff 

13. 

9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  ra. 

2  p.  m, 

3  p.  m. 
9  p.  m. 
3  a.  ni. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a-m. 
9  a.m. 

2  p.  m. 

3  p.  ra. 
9  p.  m. 
3  a.  m. 
7  a.  m, 
9  a.  m. 
3  p.  m. 

W.NW. 

E.NE.. 
E.NE.. 

West!!! 

\v!n  w ! 

W.NAV. 
W.NW . 

Wert!!! 

'w!*sw! 

W.SW. 
sw .... 

0.2 

'i.'2 
0.7 
0.2 

"2.'3 

*4.*7 
4.3 
0.8 

'a9 
i.'-i 

0,4 
0.6 

*25" 

"ie' 
"is* 

14 

29.327 
"29."  496" 
*29.*624' 

20 
**2* 
-13' 

29.384 
'29.'l9i* 
"29."  013* 
'29.*ii3* 
"39.*344* 

33 

'31* 
'w* 

9  a.  m. 

2  p.  m. 

3  p.  19. 
9  p.  m. 
3  a.  m. 
7  a,  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m, 
3  a.  ra. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  ra. 
9  p.  ra. 
3  a.m. 
7  a.  m. 

W.NW. 

"w!n"w! 

N.  NW  - 
NW.... 

'n'w!!!! 

w!sw! 

West... 
N.NW. 

*n"."nw"! 
'n.'ne!! 

North  .. 

N.NE.. 

2.0 

"i'e 
3.0 
2.5 

*i.*9 

"i.'4 
a? 
a  5 

'{."2 

'i.'e 
a  4 
1.5 

15 

29.631 
*89.*568* 
'29.'32i' 

—3 
—3' 

39 
'23" 

'.'.'.'.v. 

39.455 
"29."467 
'89.'492" 
"29.613* 
'29.'6d5* 
'29.'589' 
'29.*522' 
'29.' 404* 
*29.*354' 

q 

W.SW. 

w!sw! 

Calm... 
Calm... 

2.1 

i'e 

0.0 
0.0 

29.:^ 

2 

23 

16 

29.468 

-3 

17 

29.550 
*29.'472" 
"29.' 452' 
'29! 392* 

— 1 
'36" 
*26' 

'io* 

*32 
'36' 

13 

17 

S.SE... 

S.'8E-!! 
S.SE... 
Calm  - . . 

0.3 

as 

0.2 
0.0 



'17 

'is' 
'17* 

8.SE... 

'6:8 

9  a.  ra. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  ra. 
9  a.  m, 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  ra. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  ra. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 

NE..... 

"n!*ne"!! 

E.NE.. 
NE 

'e!ne!! 
"n'e"!!!! 

E.NE.. 
E.6E  .. 

1.5 

'2."5 
1.1 

a7 

"4."2 

"i'o 
2.7 
2.1 

w' 

18 
19 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  ra. 
9  a-m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m, 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
■7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

S.SE..- 

w.sw. 

Went... 
West!!! 

w!sw! 

W.SW. 

N.NW.. 

e!ne!! 
'n.ne'!! 

N.NW. 

N.  NW  - 

We«t!!! 

West!!! 

Calm... 
Calm... 

sw'l!!! 
w!8w! 

Calm!!! 
Calm . . . 

ckim!!! 

Calm... 

0.6 
5.9 
2.6 

'i.'5 

"i.3 
0.2 
0.3 

'L'e 

'4.*8 
3.9 
0.6 

0.4 

'b'l 

0.0 
0.0 

*i.*o 

'6.'6 

'ao 
'd'o 
*6."6 

00 

"29."  217* 

*29' 

29.574 
'29.' 651 ' 

29.' 663* 
■29."536' 
'29.*  351* 
*29."336" 
'29.' 601 ' 

29.' 667* 
'^.'697' 

29.' 467* 
"S9.'326' 
■29.'286" 

'29,' lie' 

"2a*  978* 

0 
"15 

"u* 

'20' 
"25* 

"i2" 

*24" 

'is* 
22' 
"31* 
'29' 
"36* 

'38' 

29.267 
*29.'i36' 
'28."  938' 

25 
'28' 
.29' 

28.689 

97 

8.SW.. 

s!'8w!! 

W.SW. 
W.SW. 

'w!sw! 
'w!'sw! 

SW.--, 
W.SW. 

2.9 

"2.'3 
2.3 
2.8 

*2.'8 

"2."3 
1.3 

a2 

20 



28.655 
"28.'695* 
'28.'72i* 

28 
*22' 
U 

21 

28.788 
*28.*886' 
■28.'937' 
*29.*6i3' 
'29.'262* 
*29.'()99* 
"29.'n3" 
*29,'226' 

s22 
'i7* 

9* 

22 

9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 

s.svv .. 

Calm... 

Calm... 
Calm... 

ai 

'ao 
ao 
ao 

'25" 

'16* 
17' 

9  a.  m. 

2  p.  ra. 

3  p.  m. 
9  p.  m. 

W.SW. 

West!!! 

Calm... 

1.1 

'6.'3 

ao 

'34" 

28.988 

35 

35 
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BEPOBT  OF  THE  8ECRETABT   OF  WAS. 


Table  AA. — Showing  the  unndf  ttnUert  barometer^  ifc. — Gontinned. 


u 

1 

WIKD. 

II 

So 

^§ 

Hi  g 

S 

'6 
.a 

X) 

u 

Date. 

i 

■s 

1 

WIND. 

0 

li 

II 

1 

|2 

i 

Date. 

1 

J 

0 

if 
1 

4 

18^ 
Mar.       7 

3  a.  m. 
78.  m. 
9  a.m. 

8  p.m. 
3  p.m. 
9p.m, 
3a.m. 
7a.m. 

9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9p.ro. 
3  a.m. 
7a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9p.m- 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.m. 
7a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 

Calm... 

ao 

1862. 
Mar.   19 

ft 

90 

21 
22 
83 
94 
25 
26 
27 
28 
29 
30 

3a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.m. 
7  a.  m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.  m. 
7  a.  m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7a.  m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.  m. 
7  a.  m- 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 

0  n.  m. 

E.NB.. 

a9 



.1...... 

29.347 

"vQ.'zih' 

'29.'287* 

32 
*42' 
'32' 
'32 

29.361 

33 

Calm... 

Calm*!! 
Calm... 
Calm... 

0.0 

0.0 
0.0 

E.NE.. 

e.ne!! 

E.NE.. 
E.NE.. 

2.7 

'i's 
4.4 
1.8 

S9.947 

35 

8 

S9.171 

39 
'35* 

S.8W . . 

.... 

N.NB.. 

n.'nb!! 

N.NE.. 

N.NB.. 

2.9 

'ae 
7.3 
7.5 

29.254 
'29!  266' 

29! 62!' 
■28!9i8* 

42 
'43' 
"36 
'47 

99.00s 

Ji 

S.$E... 

SE 

E.SE  .  . 

0.9 
1.5 
1.0 

9 

99.006 

'ssToii' 

36 

8E 

1.8 

N.NB.. 

9.4 

29.101 

39 

s.sw,. 

W.8W. 
Weit... 

2.4 

1.0 

as 



N.NB.. 
N.NB.. 
N.NW. 

7.0 
a4 
a6 



10 

29.000 

40 

91 

29.139 

35 

29.109 

39 

Weit... 

2.9 

N.NW. 

"N.'Nis!! 

NW.... 

North.. 

a5 

'ai 
aa 
a7 

29.281 

35 

99l  on 
*a9.'iii' 

a' 

W.8W. 
W.8W. 

w.sw. 

3.0 
0.9 
0.4 

11 

29.431 
29! 423* 
'29! 402* 

30 
*26" 
'35 

39 

39.181 

33 

w.sw. 

w.&w! 
w.sw. 

NW.  .. 

nVnw"! 
nb!!!! 

NE.... 
B.NB.. 

1.1 

'3.2 
1.9 
1.9 

i'o 

'3.2 

3.6 
4.2 



N.NE.. 

2.0 

29.S14 

31 

N.NE.. 
N.NB.. 
North.. 

as 
a6 
a2 

13 

29.404 
"29! 448' 

31 
'24' 

29.296 

31 

:».312 

93 

N.NW. 

a6 

29.459 

28 

99.S94 

33 

NE.... 
Calm... 
Calm... 

a4 
ao 
ao 

13 

29.388 
"29.276* 
'29!  276* 

29 
32' 
'34 
"33' 

29.326 

99 

29.343 

23 

NB.... 

4.1 

Calm... 

ao 

99.307 

36 

N.NB.. 
N.NE.. 
N.NE.. 

4.3 
4.9 
&0 

SE 

Calm... 
Calm... 

a4 
ao 
ao 

14 

29.291 

3« 

29.348 

31 

29.330 

35 

N.NB.. 

6.0 

N.NB.. 

'n.nb!! 

Calm... 
Calm... 

1.0 

*a5 
ao 
ao 

29.279 

31 

29.434 

40 

N.NE.. 
N.NE.. 
N.NB.. 

5.2 
4.9 
4.6 

15 

29.228 
*29.'i26' 

31 
'32' 

99.526 

35 

29.590 

36 

N.NE.. 

*n.nb!! 

N.NB  .. 
N.NE.. 
N.NB.. 
N.NB.. 

nVnb!! 

N.NW  . 

N.NW. 

6.0 

'6."8 
5.7 
2.6 
2.6 
2.3 

*2.'2 

0.2 
.0.2 

N.NE.. 

ai 

29.061 

33 

29.476 

43 

S.8E... 
Calm... 
Calm... 

ai 
ao 
ao 

16 

29.088 
29!i24* 

34 

'36' 

29.531 

36 

29.454 

38 

Calm... 

ao 

29.106 

35 

29.342 

40 

Calm... 

ao 

29.181 
29!  229* 

30 
*36" 

29.266 

40 

17 

* 

99,139 

36 

N.NE.. 

e.seV! 

Calm... 
East... 

as 

*a3 
ao 
ai 

29.264 
■29!3i6' 

38 
'32" 

.... 

29.068 

39 

29.085 

37 

18 

29.397 
29!479' 

35 
'38' 

29.936 

39 

E.NB.. 

ene!! 

NE  .... 

1.2 

i.o 
n  6 

- 

29.016 

44 

aiiei' 

39 

*  Anemograph  out  of  order  from  tbe  1 

29th  of  March  mitU  1 

the  15th  of 

Ap, 

rlL 
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Tablb  a  a. — Showing  the  tcindt  toaUr,  barometer,  ifc* — GontinQed. 


O 

WIND. 

|s 

1 

Date. 

1 

WIND. 

II 

Kg 

1 

jf 

1 

Date. 

t 

i 
0 

II 

i 

1862. 
Mar.     31 

3  a.  in. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 

'29.*56i' 

'S' 

1862. 
April  13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

82 

23 

3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 
2  p.m. 

2.78 

89.413 

41 

2.73 

'aTs' 
2.65 
2.67 

29.633 

43 

•-•• 

29.320 

40 

April     1 

9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 
2  p.m. 

'3.43* 

29.622 

38 

29.254 

41 

29.573 

38 

29.171 

45 

3.48 

'3.'24' 
3.15 
3.05 

2.82 

2.90 
3.00 

29.444 

41 

.... 

29.206 

49 

89.324 

42 

29.263 

44 

S 

28.942 

38 

29.317 

44 

3.08 

in' 

a  25 

a26 

ao6 

28.738 

47 

29.332 

54 

E.8B.. 

Calm... 
E.SE.. 

'e.*8e!.' 

1.6 
0.0 

2.4 
*i.'2 

ao2 
aoo 

2.96 

's'oi' 

29.264 

40 

29.382 

4ff 

3 

29.553 

34 

29.235 

45 

3.40 

'3.'3i* 
3.26 
3.07 

29.564 

43 

29.193 

56 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  p.m. 

E.SE.. 

SB 

S 

"sw'.'.V. 

'w.'s'w! 
w.sw. 

Calm... 

1.9 
1.5 
2.6 

'a9 

*L9 

a7 

0.0 

2.86 
2.88 
2.89 

'i'se' 

'2.*95' 

a  01 
ao3 

4 

29.544 

47 

29.121 

54 

29.425 

36 

29.143 

59 

ao3 

29.182 

39 

29.065 

f?7 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.  m. 
2  p.m. 

2.88 
2.97 
2.92 

5 



28.946 

38 

29.308 

55 

35 

29.622 

43 

a  15 

'3.'26' 
3.29 
3.31 

W.NW. 

0.2 

a  07 

29:326 

43 

29.530 

4R 

*  1"  "*• 
3  p.m. 
3  p.m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  P.  m. 

S.8E... 
E.NE.. 
Calm... 

0.3 
0.1 
0.0 

'i'i 

ao5 
ao6 

2.92 

*ao6* 

6 

29.462 

36 

29.449 

44 

29.702 

84 

29.332 

•45 

3.42 

*3.'44' 
3.35 
3.21 

.29.685 

33 

29.452 

M 

W.NW. 

N.NW. 

N.NE.. 

2.2 
0.2 

a6 

2.85 
2.93 

a  05 

7 

29.627 

30 

29.582 

47 

29.483 

34 

29.652 

49 

3.05 


*2.'83* 
2.65 
2.60 

NE.... 

a4 

a  09 

29.394 

34 

29.673 

41 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

NB.... 

N.NE.. 
N.NE.. 

1.1 

0.5 
1.5 

a  01 
2.97 

2.87 

8 

29.274 

31 

29.641 

36 

89.158 

32 

29.600 

35 

2.55 

'2.'58* 
2.41 
2.50 

N.NE.. 

3.3 

2.87 

29.131 

33 

29.500 

40 

N.NE.. 
N.NE.. 
N.NE.. 

4.2 

a6 

3.1 

2.79 
2.73 
2.69 

9 

89.186 

33 

29.364 

37 

89.182 

32 

29.180 

48 

2.41 

N.NE.. 

'nVne!! 

N.NE.. 
N.NW. 

4.1 

*4.'i 
1.6 
0.8 

2.67 

'i'w 

2.65 
2.75 

89.214 

35 

29.153 

41 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 

2.57 
2.68 
2.88 

10 

89.379 

33 

29.133 

41 

29.557 

35 

29.166 

4? 

9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

2.88 

2.' 96' 
2.93 
2.94 

NW... 

'e.'se5".! 

8.4 
'i.6 

2.85 

'2.*92' 
2.92 

29.626 

40 

89.830 

43 

11 

29.639 

35 

29.356 

36 

29.701 

36 

29.563 

37 

2.91 

'2.93' 
8.75 

NE.... 

'e'ne!! 

N.NB.. 

1.4 

'6.'8 
1.8 

89.629 

46 

'aos' 

39.617 
*29.'65i' 

37 

29.579 

42 

35 
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Tablh  AA. — Shatoing  the  urmd,  toi^iert  harometert  4^« — Oontbraed. 


i 

WIWD. 

1 

Date. 

i 

WIKD. 

i 

li 

r 

^ 

Date. 

1 

3> 
> 

r 

1 

|| 
Hi 
1 

> 

1882. 
April   24 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7B.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.'m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7a,m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m.- 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.  m.- 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.m. 
9  p.m. 

NE 

iki&'.V.V. 
'n.'ne!! 

Calm... 
Calm... 

1.8 

'2.'2 

2.0 
0.0 
0.0 

2.95 

aw' 

3.82 
2.82 

1862. 
Haj     6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

3a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.  m. 

3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7a,m. 
9a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9p.  m. 
3  a.m.- 
7a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  A.  m. 

Calm... 

0.0  2.92 

2S.631 

35 

S9.S07 

4C 

E.NB.. 

eIse.'! 

W.SW. 

N.NW. 

a3  2.97 

ai  *2.*99' 
0.1   3.01 

a7  aoo 

29.624 

40 

29.462 

57 

25 

29.501 

34 

89.401 

43 

29.547 
'29.'45i' 

36 
'59' 

S9.464 

60 

8.SW.. 

Woit.'!! 

N.NE.. 
N.NE.. 

1.U 

1.5 
1.5 

2.79 

*2.'68* 
2.74 
2.74 

N.NW. 

e'.'ne!! 

Calm... 
Calm... 

1.3  2.97 
6.5  2.92 

29.494 

SB 

26 

29.501 

43 

0.0!  2.83 
0.0  2.84 

29.518 

48 

29.599 

38 

89.638 

51 

N.NE.. 

e.'ne!! 

Calm  . . . 
8.SE... 

w.*8w! 

sw".!i'. 
w.sw. 

W.8W. 

1.4 

d'e 

0.0 
0.8 

2.7 

*i.'4 
1.1 

0.5 

2.74 

2.72* 
2.79 
2.88 

'2.84' 

2.82 
2.65 

E.  8£.. 

b'sb".' 

Calm... 
Calm... 

a2 
i.*7 

2.80 

29.611 

43 

291576 

60 

27 

41 

0.  Oi  2. 87 
aOi  9.fM 

29L539 

55 

29.405 

53 

89.566 

60 

W.SW 

1.1 

2L90 

29.4ii 
'29.'4i3* 

53 
44' 

89.518 

78 

SB 

Calm.  . 
Weit... 

l.O 

2.95 

28 

0.0:  2.90 
0.5   2.96 

29.481 

6B 

29.414 

44 

29.508 

65 

Wert... 

W.NW! 
E.NE.. 
Calm... 

e'.sb!! 

Calm... 
Calm... 

0.5 

*a6 

1.6 
0.0 

6.*5 

'a7 

0.0 

ao 

2.94 

'2.'89' 
2.91 
2.96 

'2.97* 

*2.*94" 

2.88 
2.83 

NW.... 

1.7 

2.88 

29.451 

52 

29.473 

73 

NE 

Calm . . . 
N.NE.. 

1.1 
0.0 

a2 

2.90 
2.76 
2.79 

29 

29.548 

42 

89.501 

57 

29.627 

42 

89.608 

57 

E.SE.. 

e'sb!! 

Calm... 
SW.... 

0.8 

'a7 

0.0 
0.1 

2.71 

'2.'76' 
2.68 
2.78 

29.577 

49 

29.594 
*29.'55i" 

61 

30 

29.534 

46 

95 

29.432 

47 

29.484 

68 

8.8W.. 

1.1 

2.85 

'2.74' 
2.67 
2.72 

SW.... 

2.7 

2.61 

29. 2n 

54 

29.400 

89 

SW.... 
SW.... 

w.sw. 

2.7 

0.1 
0.2 

2.89 
2.84 
2.84 

May      1 

8E 

SB 

0.6 
1.0 

29.179 

48 

29.;fi8 

6S 

2a  906 

48 

29.871 

65 

SW.... 

sw!i!! 
w.sw. 

N.NE.. 

as 

6.*7 
0.3 
0.9 

2.68 

aw 

2.51 
2.50 

N.NE.. 

a4 

2L68 

28.920 

49 

29.3^1 

SO 

N.NE.. 
N.NE.. 

N.NE.. 

3.5   2.56  ! 

2 

28.983 

43 

3.9 
2.7 

2.50 
2.54 

29.411 

47 

29.143 

40 

29.471 

45 

N.NE.. 

Nw!!!! 

Calm.'.. 
Calm... 

1.0 

*ai 

0.0 
0.0 

2.67 

2.89 
2.93 

N.NE.. 

Caim!!! 
Calm... 
Calm... 

0.4 

ao 
ao 
ao 

2.73 

2.71* 
2.74 
2.71 

29.289 

49 

29.461 

54 

3 

29.352 

44 

29.451 

46 

29.382 

46 

29.447 

53 

B.SE.. 
SB.'!!!! 

w.sw. 

NW.... 

0.2 

'6.*3 
0.1 
0.1 

3.04 
'i'64' 

aoo 

2.94 

8E 

e!*8b!.* 

Calm... 
Calm... 

a  4 

0.77 

29.369 

56 

1.3!  2.65 
a  0;  2.73 
a  0  2.71 

29.407 

63 

4 

29.306 

50 

29.364 

56 

29.302 

47 

29.399 

61 

NW.... 

0.6 

2.95 

E.SE.. 

'e!sr!.* 

W.NW. 
Calm... 

a6  2.78 

a  i  '2.'63* 
a6,  2.74 
0.0  *>  AQ 

29.209 

61 

29.348 

70 

SB 

N.NE.. 

N.NW. 

1.3 
2.3 
0.1 

2.80 
2.82 
2.85 

5 

29.304 

40 

29.363 

6S 

29.360 

•43 

29.876 

69 

N.NE.. 

4.3 

2.87 

E.SE.. 

n]'nb!! 

N.NE.. 

a  6 

^78 
2."fi7  1 

29.427 

K\ 

2  p.  m. 

3  p.  m. 
9p.  m. 

29.196 

66 

N.NE.. 
N.NE.. 

2.5 

a7 

2.90 
2.91 

.„.:„.  ::  1 

29.433 

43  li 

1.7t3.58  1 

ii.iii* 

49 
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Tablb  a  a, — Shotoing  the  toind^  water,  harameter,  ifc. — Gontinaed. 


i 
1 

WIJTD. 

i 

1 

jl 

i 
1 

Date. 

1 

1 

WIND. 

1 

% 

a 

•s 

Date. 

t 
1 

> 

11 

5 

I* 

1862. 
May      18 

3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a  ro. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  a  m. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  a  m. 

2  p.  m. 

3  p.  m. 
9  p.  m, 
3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3n.  m. 
7  a.  m. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a  m. 
7  a  m. 
9  am. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  am. 
7  am. 
9  a  m. 

2  p.  m, 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  a  m. 

2  p.  m. 

3  p.  m, 
9  p.  m. 
3  a.  m. 
7  am. 
9  a  ni. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a  m. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 

N.NE.. 

18 

2.48 

1862. 
May   30 

31 

June     1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9p.  m. 
Sam. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a  m. 
9  am, 

2  p.m. 

3  p.  m. 
9  p.m. 
3  am, 
7  am, 
9  am. 
2p,  m, 
3  p.  m, 
9  p.m. 
3  am. 
7  a  m. 
9  am. 

2  p.m. 

3  p.  m. 
9p,  m. 
3&  m. 
7  am. 
9  a  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a  m. 
7  a  m. 
9  am. 

2  p.  m, 

3  p.  m. 
9  p.  m. 
3  a  ra. 
7  a  m. 
9  am, 
2  p.  ra. 
3p,  m. 
9  p,  m. 
Sam. 
7  am. 
9  a  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  a,  m. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
Sam. 
7  am. 
9  a  m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  am. 
7  am. 
9  a  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

NE..  . 

1.1 

3.42 

29.103 
*29.'3i8' 

46 
'49" 

29.098 

49 

NW... 

N.NE.. 
North.. 

2.5 

i.*3 

0.1 
0.1 

2.59 

*i*46' 
2.60 
2.67 

NE... 

"n-ne! 

N.NE.. 
N.NE,. 

i.f 

"i's 
i.g 

i.g 

\  2.41 

2.36' 
2.38 
2.32 

29.115 

49 

19 

29.381 

40 

29.141 

49 

29.381 

38 

29.190 

47 

NE.... 

eVse!! 

Calm... 
Calm... 

0.6 

a  6 

0.0 
0.0 

2.77 

*2."84' 
2.83 

2.80 

N.NE.. 

NE  "!! 
N.NE.. 

N.NE.. 

2.C 

'i'c 
0." 
3.4 

2.43 

%Vl 
2.51 
2;  41 

29.386 

44 

^.184 

50 

20 

29.347 

39 

29.164 

53 

29.355 

45 

29.143 

53 

Eagt  ... 

NE.V!! 
NE..  .. 
N.  NE.. 

0.2 

a  3 

1.5 
2.2 

2.78 

2.67* 
2.53 
2.43 

N.NE.. 

"n.'ne!! 

Calm . . . 
N.NE.. 

2.8 

'i.*6 

ao 

0,9 

2.48 

'2.' 45' 
2.53 
2.45 

29.292 

48 

29.145 

59 

21 

29.166 

46 

29.135 

54 

29.941 

43 

29.182 

55 

N.NE.. 

West!'.! 

West... 

w.sw. 

3.7 

'2.*5 
0.8 

0.9 

2.28 

2.' 44" 

2.38 
2.61 

N.NE.. 

n.ne!! 

N.NE.. 

N.NE.. 

6.5 

*6.'8 
7.7 
5.5 

2.47 

*2.*4i' 
2.40 
2.34 

28.910 

47 

29.234 

62 

22 

29.193 

47 

29.304 

51 

39.362 

56 

29.410 

50 

sw*.!'.! 

NW.-.. 

CiOm... 

"ne.V!* 

*NE-.';; 

N.NE.. 
N.NE.. 

1.9 

"3.6 
0.7 
0.0 

a  9 
"a? 

l.O 
0.9 

2.70 

2."  96' 
2.73 
2.94 

'2.*  si' 

*2."85' 
2.68 
2.69 

N.NE.. 

"n.ne!! 

N.NE.. 
N.NE.. 

5.5 

7.'i 

3.3 
2.5 

2.34 
2!  29 

2.:«) 

2.31 

29.316 

73 

29,436 

53 

23 

29. 476 

58 

29.486 
'29,"537' 

50 

29.642 

54 

49 

N.NE.. 

N.'ne!! 

N.NE.. 
CaUn... 

5.0 

as 

2.9 
0.0 

2.38 

i'36' 
2.39 
2.44 

29.672 

49 

29.529 

59 

24 

29.682 

43 

29,509 

58 

29.743 

48 

29.591 

54 

Calm... 

e.se!! 

Calm... 
Calm... 

0.0 

'0.'7 
0.0 
0.0 

2.61 

2.64" 

2.61 
2.67 

N.NE.. 

n'.'ne!! 

N.NE.. 
Calm... 

0,9 

"as 
6.1 
0.0 

2.50 

"i'48" 
2.50 
2,53 

29.659 

53 

29.524 

65 

25 

29.589 

48 

29.486 

55 

29.444 

57 

29.451 

64 

S.  SE  - . 

S.SW.. 
S.SW.. 

2.0 

'2."2 
1.6 
5.9 

a  71 

'2.'74' 

2.58 
2.74 

W.N-W, 

"n.'ne!! 

N.NE.. 
N.NE.. 

1.0 

'3.*3 

6.1 
as 

3.54 

2.'44' 
2.40 
2.46 

29.399 

68 

29.330 

77 

26 

29.369 

61 

29.436 

48 

29.159 

60 

29.504 

50 

SW.... 

sw!;" 

N.NE.. 
N.NE.. 

4.0 

"i'e 

2.8 
5.9 

2.74 

"2.65" 
2.54 
2.56 

N.NE.. 

"n.'ne!! 

N.NBf.. 
N.NE,. 

"n,'ne!! 

EaHt-  !! 
Calm . . . 
Calm... 

1.1 

50 
3.5 
0.5 

"2.'4 

*0,'2 
0.0 

ao 

2.41 

2!4i' 
2.40 
2.51 

"2!  49* 

2*55' 
2.51 
2.55 

29.065 

76 

29.512 

57 

27 

29,050 

68 

29.534 

56 

29.211 

44 

29.622 

53 

N.NE.. 

nVne!! 

N.NE.. 
N.  NK.. 

4.3 
3.2 

2.59 

2*65' 

2.67 
2.58 

29.283 

57 

29.607 

59 

28 

29.  306 

47 

29.589 

54 

29.447 

46 

29.614 

60 

N.NE.. 

n.'ne.'. 

Culm... 
Calm... 

2.6 

2.*4 
0.0 
0.0 

2.59 

2.' 60' 
2.60 
2.54 

W.SW. 

'w.'nw! 
w.sw. 

West... 

2.1 

2.'i 

0.5 
0.4 

3.56 

2.53 
2.57 

29,424 

53 

29.533 

81 

29 

29.504 

45 

29.533 

68 

29.387 

53 

29.538 

68 

E.SE.. 
EaaV.'; 

0.7 

a2' 
0.5 

2.61 

2.' 59' 
2.53 

W.NW. 

sw!!!! 

Calm... 

1.3 

i.'s 

0.0 

2.53 

2.'56' 
2.51 

29.312 

54 

29,420 

8S 

9  p.m.     NE 1 

29.263 

50 

29,350 

68 
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Tablbs  AA. — Showing  the  windy  watery  barometer,  ^. — Continiied. 


WIND. 

i 

h 

|5 

u 

Date. 

i 
1 

WIUD. 

i 

i 

Date. 

i 

6 

1 

i 

si- 

t  i 

:  J 

1809. 
June    11 

3  a.  m. 
7&  m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  ro. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 

9   p.  ID. 

3  a.  m. 
7  a.  ra. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 
2  p.  m. 

Calm... 

ao 

2.56 

1862. 
Jane  23 

34 

25 

26 

27 

28 

29 

30 

July     1 

2 

3 

4 

3a.m. 
7  a.m. 
9  a.  m. 
2  p.  m. 

N.NE.. 

1.3 

2.S5 

29.314 

70 

^1.396 

55 

w.sw. 

1.8 

2.60 

N.NE.. 

1.1 

8.30 

29.192 

84 

29.396 

SR 

8.8W.. 
SW.... 
W.  8W. 

2.6 
1.4 
1.2 

2.62 
2.62 
2.61 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
0  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m- 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m- 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m- 
3  a.  m. 
7  a.  m. 

N.NE.. 
N.NE.. 

Calm... 

2.5 

a4 
ao 

i'34 
2.33 
2.41 

12 

29.117 

77 

29.377 

57 

*29.*i22' 

76 

99.391 

53 

W.  SW. 

2.4 

2.60 

N.NE.. 

L2  2.43 

29.109 

86 

29.389 

4n 

N.NE.. 
N.NE.. 
N.NE.. 

3.7 
1.5 
0.9 

2.47 
2.53 
2.48 

E.NE.. 
Calm... 
Calm... 

0.2!  S.44 
0.0  2:41 
ao  2.44 

13 

29.238 

51 

«29L413  ,S 

29.366 

51 

29.464  ;  ffi 

2.54 

E.NE.. 

a3  2.45 

39.278 

59 

2a456   m 

N.NE.. 

N.NE.. 
N.NE.. 

1.7 

9  AA 

E.81I  .. 
Calm... 
Calm... 

0.6  2-'4i 

14 

1.  Sl  2. 4*5 
0.7'  ^Xi 

29.281 

52 

ao 
ao 

8.40 
2.40 

29.436     60 

29.269 

55 

29.443 
'29.'393' 

63 

N.NE.. 

2.0 

2.36 

E.SE.- 

1.1 

2.43 

29.251 

54 

W 

N.NE.. 
N.NE.. 
N.  NE  .. 

4.2 
2.7 
4.0 

2.22 
2.27 
2.2L 

E.8E  .. 
Calm... 
Calm... 

a  3 
ao 
ao 

2.' 44 
2.43 
2.39 

15 

29.323 

50 

S9.3S6 

&I 

29.512 

50 

£S.291 

@ 

NE 

2.2 

2.  .30 

E.SE  .. 

LO 

3.44 

39.566 

56 

29.2GB 

& 

N.NE.. 
E.NE-. 
E.SE  .. 

3.7 
2.3 
2.3 

2.25 
2.34 
2.27 

E.8E  .. 
Calm... 
N.NE.. 

1.0 

ao 
ai 

5.35 
2.36 
2.32 

16 

29.602 

53 

29.218 

65 

29.574 

54 

61 

E.SE  .. 

2.2 

2.32 

N.NE.. 

1.6 

2.41 

29.486 

63 

29.236 

68 

E.SE  .. 
E.SE  .. 
S.  SW.. 

2.3 
0.8 
2.4 

2.26 
2.24 
2.31 

NE 

NE 

Calm... 

1.4 

ai 
ao 

2.37 
2.41 
2.40 

17 

29.344 

59 

29.223 

.... 
61 

29.196 

67 

29.211 

T2 

SW.... 

SW "..'.'. 

W.  SW. 
W.  SW. 

3.6 

i's 

2.1 
1.1 

2.49 

2.47" 
2.54 
2.54 

9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7a.  m, 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m, 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  0.  m. 
7  a.  m. 
9  a.  m. 
2  p.  m. 

W.NW. 

2  0 

2.49 

29.077 

76 

99.202 

83 

N.NW. 

Weut... 
N.  NW  . 

1.3 

2.46 

18 

29.040 

68 

1.4   2.51 
2.7  2.48 

29.198 

72 

29.008 

62 

29.331 

60 

N.NE.. 

4.2 

2.40 

N.NE.. 

5.i   i'52 

29.166 

47 

is  371 

fin 

N.NE.. 
N.NE.. 
NW.... 

4.2 

0.9 
0.1 

2.31 
2.41 
2.40 

NE 

Calm... 
Calm... 

2.5  2-.«ia 

19 

29.301 

47 

ao 
ao 

2.56 
2.69 

39.336     55 

29.350 

50 

29.294  \  <«i 

N.NW.. 

0.6 

2.45 

SE 

w.'sw' 

SW.... 
Calm... 

Ll 
'2.*2 

as 
ao 

2.74 

'2.' 69" 
2.66 
2.54 

29.320 

59 

29.165 

74 

J  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 

E.SE... 
W.  SW. 
W.SW. 

1.0 
0.2 
0.4 

2.51 
2.55 
2.59 

20 

29.282 

57 

29.100 

67 

29.279 

59 

29.143 

69 

W.SW 

2.0 

2.56 

2.58 

29.241 

72 

29.221 

«« 

West... 
NW.... 
N.NE.. 

1.4 
0.5 
0.2 

2.51 
2.39 
2.45 

2.' 51 
2.54 
2.50 

21 

29.303 

61 

Calm... 
Calm... 

ao 
ao 

29.173 

56 

29.361 

57 

29.431 

69 

W.SW. 

1.2 

2.45 

E.SE  .. 

as 

2.60 

29.385 

75 

29.481 

78 

N.NE.. 

2.1 
0.6 
0.3 

2.40 
2.36 
2.39 

SE 

8.SW.. 
S.SE... 

1.3 

2..'» 

22 

9  p.m.   N.NB.. 
3  a.  m.  I  N.  NE  .. 

29.491 

52 

a5!  2.60 
a2!  3.60 

39.  Soi  j  70 

7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 

29.536 

57 

29.623     74 

E.NE.. 

0.5 

2.34 

S.SW.. 

iol  2.69 

29.534 

57 

JS  557  !  84 

N.  NE  _ 

2.6 
2.^ 

2.29 
2.23 

Smith     . 

2. 81  2. 64 
1.1   2.67  1 

j 

9p.  m.lN.NE.. 

89.449 

52 

9  p.  m.  1  Soaiii  .. 

29.547'' 

77 
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Table  AA. — Showing  the  wind,  water,  barometer,  ^c. — Gontinaed. 


o 

WIND. 

i 

li 

1 

u 

r 

1 

Date. 

i 

1 

WIND. 

6 

.a 
u 

1 

t 

Date. 

1 

6 

> 

si- 

J 

6 

r 

1863. 
Jnlr       5 

3  a.m. 
7  a.m. 
9b.  m. 
2p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
,9  p.m. 

3  &m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m- 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m; 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 
2  p.m. 
3p.  m. 
9  p.m. 

8.SW.. 

ai 

2.71 

~ 

1863. 
July  17 

18 

19 

20 

21 

22 

23 

34 

25 

26 

27 

28 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9B.m. 

2  p.  m. 
3p.  m. 
9p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 
3  p.  m. 
3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  ra. 
9  p.m. 

NB 

0.1 

2.43 

29.568 

74 

29.386 

63 

8W.... 

2.6 

2.77 

E.  NB.. 

.0.4 

2.49 

29.499 

91 

29.378 

63 

SW.... 
S.SW.. 

3.1 

a7 

2.78 
2.77 
2.79 

NB 

E.  NB.. 
SB 

2.5 

0.6 
0.3 

2.43 
2.43 
2.39 

6 

29.451 

80 

29.343 

61 

29.502 

81 

29.318 

69 

N.  NE.. 

Calm... 
Calm... 

a4 

'3."6 
0.0 
0.0 

2.74 

'i'75* 
2.67 
2.71 

SB 

'be'.'.'.'.'. 

SW.... 
8W.... 

0.5 

'6.*4 
0.5 
0.7 

2.49 

■2.*44* 
2.47 
2.46 

29.527 

74 

29.253 

70 

7 

29.470 

72 

29.201 
'29."i76 

67 

29.333 

75 

71 

N.NW. 

1.2 

2.63 

W.SW. 

1.5 

2.48 

29.225 

82 

29.254 

85 

W.  8W. 
Calm... 
Calm... 

LI 
0.0 

ao 

2.73 
2.67 
2.75 

W.NW. 
NW.... 

Calm... 

1.5 
0.2 
0.0 

2.52 
2.50 
2.60 

8 

29.212 

71 

29.185 

74 

29.200 

73 

29.286 

67 

2.71 

'2.72 
2.68 
2.67 

NW.... 

N.Nw! 
NW.... 
NW.... 

0.9 

as 

0.1 
0.1 

2.65 

2!  70* 
2.66 
2.71 

8W.... 
West... 

*i.'6 

1.3 
0.3 

29.132 

78 

29.272 

80 

9 

29.082 

68 

29.285 

72 

29.168 

69 

29.305 

72 

N.  NB.. 

n.ne". 

N.  NB.. 
Calm... 

2.4 

*i."4 
0.& 
0.0 

2.58 

2.75 
2.70 

E,NE.. 

'be'.'.'.'.'. 

E.  SB.. 
SW.... 

0.6 

i.*3 

2.65 
'2.*.«m' 

29.263 

68 

29.338 

76 

10 

29.328 

64 

0,3:  2.50 
0  6  Q  .(» 

29.278 
*29.'2i8" 

70 

29.448 

64 

73 

N.  NB.. 

'n!"nb;; 

Calm... 
Calm... 

2.0 

•i;8 

0.0 
0.0 

2.66 

*2.'63* 

2.58 
2.59 

W.NW. 

se!*.!'.'. 

W.  NW. 
W.NW. 

1.4 

i.'i 
1.1 

1.2 

2.51 

'2.*57" 
2.52 
2.65 

29.468 

69 

29.210 

80 

11 

29.483 

61 

29.205 

71 

29.528 

64 

29.248 

66 

B.  NB.. 

BE.'.'.'.'. 
Calm... 

0.2 

ao 

2.64 

'2.' 65* 
2.70 
2.73 

NW.... 

W.NW. 
W.  NW. 
W.NW. 

n'.'nw". 

N.NW" 

SE 

Calm . . . 

3.7 

1:1 
0.6 

as 

*2.'i 
0.1 
0.0 

2.68 

'2.*  73' 
2.68 
2.68 

2!  68* 

'2!  59' 
2.60 
2.62 

29.498 

78 

29.345 

79 

13 

29.423 

69 

29.215 

71 

29.368 

69 

29.'263' 

66 

W.8W. 

sw!".I". 

8W.... 
W.8W. 

W.'  8W." 

C'aim.'!! 
Calm... 

1.5 
2.3 

J.l 

1.9 

'a7 
6."6 

0.0 



2.81 

'2.77* 
2.82 
2.82 

i'so' 

2.72 

2.70 

29.180 

75 

29.280 

74 

13 

29.117 

74 

29.300 

66 

29.050 

72 

29.363 

63 

W.  NW. 

SE*".;!; 

Calm... 
Calm... 

1.2 

■J:S 

0.0 

2.70 

■2.*67* 
2.66 
2.61 

29.060 

74 

29.293 
"29.'35ar 

75 

14 

29.047 

69 

66 

29.082 

67 

66 

SB 

hw'.'.'.'. 

SW  .... 

Calm... 

0.5 

i.'e 

0.3 
0.0 

2.62 

2."  48* 
2.48 
2.47 

E..SE.. 

'8.'"sb!; 

S.SW.. 
W.  SW. 

sw!;;! 

SW.'.!! 

S.SW.. 
W.  SW. 

S>.5 

"i.*5 

0.2 
0.2 

"l8 

'3.*6 
0.1 
1.1 

2.64 

"as?" 

2.  CO 
2.59 

'2!  64" 

*2.'63* 
2.63 
2.64 

29.072 

76 

21J.360 

79 

15 

29.094 

73 

29.380 

68 

29.213 

69 

29.411 
'29.'327 

70 

West... 



W.NW. 
N.  NE.. 
N.  NE.. 

n.nb!.' 

1.2 

*i.'9 

0.8 
3.0 

•2.'5 

2.59 

2.64 
2.60 

29.255 

78 

83 

16 

29.330 

62 

29.310 

74 

29.403 

58 

29.273 

72 

W.  NW. 

w!  *NW. 
W.  NW. 

3.2 

■i'9 

0.3 

2.73 

"2.*  63 
2.65 

29.436 

61 

29.189 
'29.'247 

87 

N.  NE.. 
N.  NE.. 

2.5 
0.5 

2.55 

2.52 

29.42i 

56 

73 
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Tablb  a  a. — Showing  the  wind,  water,  barometer,  ifc, — Oontinaed. 


• 

1 

•5 

1 

WIND. 

-a 

j! 

.a 

1 

Date. 

WIND. 

i 

It 

1 

1 

Date. 

1 

> 
II 

1 

> 

11 

1 
.J 

t 

July    39 

3  aim. 

7  a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 
3p.  m. 
9p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 
a  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  pm. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.  m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 
3p.  m. 
9p.  m. 

3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  D.  m. 

NW.... 

aa 

a.  66 

1862. 
Aug.  10 

II 

IS 

13 

14 

15 

16 

17 

18 

19 

20 

31 

3  a.m. 

7  a.m. 
9a.m. 
3p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
Sp.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.m. 
3p.  m. 
9p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
3p.  m. 
3p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  ikm. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.ra. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9p.  m. 

39.333 

67 

29.313 

ffi 

N..NW. 

1.4 

a70 

8E 

a3 

39.325 

76 

39.283 

7f 

8E 

Calm . . . 
Calm:.. 

1.6 
0.0 

ao 

2.61 
2.68 
2.64 

8E 

S.  SB  .. 

sw.... 

a  7 
as 
ai 

3.50 
2:43 
2.48 

30 

39.380 

68 

39.900 

73 

29.463 

68 

29L153 

79 

E.NE.. 

LO 

2.68 

SL49 

39.473 
"  39.358  * 

77 
'67* 

39.8S9 

n 

B.  SB-. 
Calm... 
Calm... 

0.9 
0.0 

ao 

2.59 
2.63 
2.53 

W.8W. 
NW.... 

Calm... 

a  I 
ao 

3.52 
2.63 
3.59 

31 

89.392 

69 

39.483 

68 

S9.5I8 
'29.578' 

(5 

NB 

b!'sb!! 

Calm... 
Calm.,.. 

a4 
'a7 

0.0 

ao 

2.59 

i'si" 

2.54 
2.54 

North  .. 

*b.'sb!! 

Calm... 
Calm... 

8b!I!!! 

se!!!!! 

w.  sw. 
sw.-.. 

as 

"ai 
ao 
ao 

"ai 

as 
a  2 
as 

8.67 

2.55' 

3.60 
8.53 

*8.'55" 

a.' 43' 

2.48 
2.46 

39.495 

79 

71 

Aug.      1 

29.463 

70 

29.583 

64 

29.483 

71 

29.571 

0 

N.NE.. 

1.2 

2.64 

29.492 

80 

29.505 

75 

SB 

Calm... 
Calm... 

as 
ao 
ao 

2.62 
2.60 
2.61 

3 

29.467 

70 

29.'366 

ffi 

39.478. 

68 

39.248 

0 

SB 

1.4 

2.64 

N.NB.. 

a8 

2.53 

39.370 

76 

89.458 

70 

SB 

8.  sb"! 

a7 
ai 
as 

2.59 
2.53 
2.51 

NB 

Calm... 
N.NW. 

1.5 

ao 
ai 

a.  49 

2.55 
3.66 

3 

39.610 

71 

29.448 

0 

39.097 

73 

39.583 

S 

8.  SW.. 

a  6 

2.57 

E.  NB.. 

Bait!"!! 

Calm  .. 
Calm . . . 

ae 

'i.'i 
ao 
ao 

2.69 

*2.'63* 
2L63 
2.57 

39.a'H 

81 

29.583 

67 

W.  NW. 

Calm... 
Calm... 

1.7 

ao 
ao 

2.52 
2.59 
2.60 

4 

39.135 

72 

29.586 

S9 

29.210 

72 

29.702 

59 

SB 

W.NW. 
Calm... 

a? 

'i.'2 
as 
ao 

2.66 

'i*65" 
2.50 
2.54 

SW.... 

1.1 

2.56 

29.222 

75 

29.660 

70 

SW.... 

s.  sw.. 
sw.... 

1.4 

ae 
a  7 

2.55 
2.56 
2.56 

5 

29.225 

68 

39.639 

64 

f 

29.405 

63 

29.661 

6S 

NW.... 

Cairn!!! 
Calm... 

a  2 

ao 
ao 

2.59 

2.'67* 
2.63 
2.71 

sw.... 

2.7 

3.73 

29.433 

70 

29.495 

73 

sw.... 
sw.... 

N.NB.. 

2.6 

a  a 

1.0 

3.75 
2.65 
3.68 

... 

6 

29.458 

66 

29.478 

e 

29.543 

65 

291 535 

6$ 



2.60 

NB..... 

ne!!"! 

N.NB.. 

2L5 
*2."8 

ai 

3.65 

2."58* 
2.53 
2.57 

29.4rj 

72 

29.493 

71 

2.65 
2.' 48* 

.... 

7 

sw"!!!! 

'a4 

29.373 

68 

29.451 

GO 

29.340 

79 

.... 

29,436 

60 

SW.... 

a? 

2.57 
2.' 53* 

SE 

SB*!!!!! 

SW.... 

w.  sw. 

ae 

*i.'7 
a  3 
ai 

2.59 

2.62" 

2.61 
2.63 

29.294 

90 

29,378 

7« 

29.247 

82 

29.393 

70 

8 

29.260 

81 

29.418 

« 

Wert... 

South  . . 
Calm... 
Calm... 

1.5 

*i."3 
ao 
ao 

2.57 

*2.'52* 
2.49 
2.51 

...» 

' 

29.569 

90 

29.387 

84 

9 

9  p.  m. 
3  a.ra. 
7  a.m. 

W.NW. 
W.  NW. 

as 
a  2 

29.104 
*29.*i86" 
*29.*258' 
"29.'278" 

91 
'66' 

io 
ii' 

29.391 

69 

'29.'388J 
2a.'358'| 

& 

9  a.  m. 
2p.  m. 
3  p.  m. 
9  p.m. 

N.  NB.. 

1.2 

SB 

as 

2.43 

73" 



..._ 

...... 

SB 

S.  SW.. 

as 
as 

2.50 
2. 45 

29.153; 

70 
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Tarlb  AA.—8hounng 

the  wind,  water,  barometer,  Sfc.- 

-Continued. 

i 

1 

WIND. 

k 

i 

i 

Date. 

i 

"s 

X 

\^  LM'. 

t 

n 

Date. 

i 

5 

it 

> 

u 

i 

5 

It 

18G3. 
Aag.     S2 

3  a.  m. 
7a.m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 

,3  a.  m. 
7  a.  m. 
9a.m. 

2  p.  m. 

3  p.  ro. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 
3p.  m. 
9  p.m. 

3  a.  m. 
7  a.  m. 
9  a.  m. 
2p.m. 
3  p.  m. 
9  p.m. 
3  a.  m. 
7  b.  m. 
9a.  m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3a.  m. 
7a.m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

W.NW. 

1.9 

2.52 

1862. 
Sept.    3 

4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

3  a.  m. 
7a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m.^ 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  A.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  D.  m. 

S.SW. 

a4 

2.75 

99.153 

69 

29.379 

57 

NW.... 

W.NW. 
W.NW. 
W.NW. 

2L3 
'2.*4 

a3 
a9 

2.56 

'i'ffi" 
2.70 
2.72 

S.SW  . 

's.'sw ! 

S.SW  . 

sw.... 

2.6 

"i'o 

2.6 
2.4 

9.79 

2.85 
2.92 

29.248 

74 

29.273 

80 

S3 

29.325 

66 

29.278 

75 

29.431 

66 

29.330 

72 

N.NE.. 

4.2 

2.62 

sw.... 
'sw!!!: 

S.SW  . 
Calm... 

2.7 

"i.'9 

0.2 
0.0 

2.98 

'3.65" 
2.97 
2.99 

29.568 

6H 

29.342 

63 

N.NB.. 
N.NE.. 
E.NE.. 

4.7 
l.l 

a2 

2.51 
2.48 
2.45 

94 

29.598 

57 

29.355 

73 

29.996 

63 

29.350 

79 

SE 

"aVsiV. 

8.SW. 

sw.... 

1.9 
*2.'4 

a5 
a4 

2.42 

*i*49' 
2L46 
2.55 

Calm... 
'calm!!! 

ao 
'ao 

2.86 

*2.'65* 
2.39 
2.32 

99.536 

73 

29.275 

76 

S5 

29.476 

67 

29.315 

60 

29.421 

69 

■• 

29.350 

57 

8W.  .. 

sw!!.'! 

8.SW. 

sw.... 

2.0 

'i*2 

a2 

0.2 

2.60 

'2.'66* 
2.66 
2.65 

29.327 

86 

.... 

29.389 

66 

29.325 

73 

9  pm. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9&  m. 

2  p.  m. 

3  p.  ro. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 
2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  ro. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  ro. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  ro. 

2  p.  ro. 

3  p.  m. 
9  p.  ro. 

29.213 

69 

26 

29.285 

73 

29.293 

69 

sw.... 

S.SW.. 
NW.... 
W.NW. 

1.1 

*2.'5 
0.3 
0.8 

2L6L 

*2.*5i* 
2.59 
2.55 

SW.... 

*s'w!!!! 

NW.... 

w.sw. 

ai 

'2.'2 
2.1 

a4 

9.62 

'2."  76* 
2.81 
2.82 

29.207 

89 

29.203 

76 

87 

73 

29.200 

73 

29.260 

68 

29.369 

58 

N.NW. 

NB.V!! 

W.NW. 
NW...- 

2.5 
'i.2 

a4 

1.0 

2L55 

'i'48* 

2.57 
2.57 

NW.... 

'n'.'nw! 

Calm... 
Calm... 

2.4 

'i.'i 
ao 
ao 

2.88 

'2l*88' 
2.82 
2.72 

29.962 

75 

29.476 

79 

98 

29.230 

66 

29.556 

59 

29.353 

66 

29.636 

57 

NW.... 

1.9 

2L67 

S.SE.. 

'se!!!!! 

Calm... 
Calm... 

'2.'3 

ao 
ao 

2.70 

'i'65" 
2.57 
2.58 

29.334 

"84" 

29.576 

69 

W.NW. 
NW.... 

N.NE.. 

2.0 
2.9 
1.2 

4  67 
2.67 
2.59 

29 

29.352 

73 

29.531 

60 

29.463 

66 

29.524 

58 

N.NE.. 

a2 

2.56 

SB 

1.1 

2.62 

29.553 

70 

29.428 

79 

NB.... 
N.NB.. 

E.NB.. 

ai 

0.7 
0.5 

2.46 
2.48 
2.47 

SE 

W.SW. 

S.SE.: 

i.8 
a  5 
a5 

2.58 
2.57 
2.52 

30 

29.545 

61 

29.368 

67 

29.581 

66 

29.228 

70 

SB 

L7 

2.52 

S.SW  . 

'sw!!!! 

W.NW. 
NW.... 

2.0 

'2.'2 
3.6 
L3 

2.62 

'aii' 

2.72 
2.66 

"29.'5W* 

rV 

29.198 

77 

SB 

Calm... 
S.SW.. 

1.0 

ao 
as 

2.49 
2.53 
2.53 

31 

29.440 

67 

29.305 

59 

29.303 

68 

29.501 

50 

SW.... 

'sw!!!! 

W.NW. 
W.NW. 

1.3 

"i3 

1.2 
1.9 

2L63 

2.60 
2.70 

N.NB.. 

n'.'ne!! 

NE  .... 
E.SE.. 

2.7 

'3.*9 
2.6 
2.0 

2.72 

*2.'73' 
2.60 
2.48 

29.097 

78 

29.697 

54 

Sept.      1 

29.058 

71 

29.717 

53 

29.090 

63 

29. 70S 

55 

North.. 

2.8 

2.60 

SB 

"sb!!!!! 

Calm... 
Calm... 

2.0 

"i.*9 
ao 
ao 

2.54 

*2.*46 
2.44 
2.49 

29.183 

61 

29.611 

69 

NE.... 
N.NE.. 
N.NW. 

4.2 

a3 

0.4 

2.58 
2.61 
2.68 

2 

29.363 

53 

29.558 

53 

29.489 

47 

29.551 

58 

E.SE.. 

*se!!!!! 

South.. 

0.8 

'i.'9 
0.2 

2.61 

2.'63' 
2.67 

SE 

's.'se!! 

S.SE.. 

a  9 
i.'e 

2.61 

i'ei' 

29.452 

60 

29.481 

69 

29.421 

54 

a  21  2. 63 

29.496 

65 

62  w Vol.  ii 
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1 

§ 

X 

WIIID. 

i 

h 

1 

1 

1 
J 

Date. 

■o 

WIND. 

ll 
f 

%2 

Date. 

1 

U 

if 

1868. 
Sept.    15 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  mu 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  p.m. 
3p.  m. 
9p.m. 
3a.m. 
7  a.m. 
9  a.m. 

2  p.m. 
3p.  m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p.  m. 
.9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9p.  m. 
3  a.m. 
7  a.ro. 
9a.m. 

2  p.m. 
3p.  m. 
9p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 

N.NB.. 

a3 

2.58 

1862. 
Sept  87 

28 

89 

30 

Oct.      1 

8 

3 

4 

Oet.      5 

6 

7 

8 

3  a.m. 
7  a.  m. 
9  a.  m. 
8p.m. 
3  p.  m. 
9  p.m. 
3  a.  m. 

7  a.  m. 
9  a.  m. 
3  p.  m. 
3p.m. 
9  p.m. 
3  a.  m. 
7a.  m. 
9  a.  m. 

8  p.  m. 
3  p.  m. 

9  p.m. 
3  a.  m. 
7  a.m. 
9a.m. 
3  p.  m. 
3  p.  m. 
9^.  m. 
3  a.  mu 

7  a.  m. 
9  a.m. 

8  p.  m. 
3p.m. 

9  p.  m. 
3  a.  m. 
7  a.  m. 
9a.  m. 
8p.m. 
3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9a.  m. 

2  p.  m. 
3p.m. 
9  p.  m. 

3  a.  m. 
7a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9p.m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  mu 
9p.m. 
3  a.  mu 
7a.m. 
9  a.  m. 
2p.m. 
3  p.  m. 
9  p.m. 
3  a.  m. 
7a.  m. 
9a.m. 
2p.m. 
3  p.  m. 
9  p.m. 

Calm... 

ao 

2:83 

'89l'336 

29.578 

59 

St 

N.NB.. 

NE 

East.... 

4.7 

*i*4 
a2 

1.1 

2.42 

iii' 

2:38 
2:39 

8.  SB... 

Ll 

2:64 

29.611 

60 

SO.S48  •  M 

S.SB... 
8.SW.. 

1.7 

a7 

2.30 
2.bO 
2.61 

16 

29.628 

56 

99.S31 

M 

89.541 

60 

29.953 

SI 

E.SE.. 

a9 

2.46 

SW.... 

a7 

2:84 

29.428 

64 

8S.948     71 

E.8E.. 
South  .. 

a4 
ai 

2.45 
2:42 
2.38 

N'rth .  . 
N.  NB.. 
NE 

as 
as 
a4 

2.60 
2.57 
2.50 

17 

29.381 

64 

29.338 

SB 

89.856 

65 

89.436 

57 

South.. 

South".! 
Calm.  .. 
W.NW. 

a2 

as 
ao 

1.5 

2:37 

i'so" 

2.40 
2.55 

NE 

a2 

2:50 

29.132 

66 

89L410 

Si 

NE 

N.NB.. 
North.. 

2.9 

a5 
as 

18 

29.075 

64 

29.416 

Si 

29.268 

S8 

29.418 

M 

W.NW. 

NW!.*.'.' 
Calm... 
Calm... 

1.5 
0.7 

as 
a.0 

2.55 

iio' 

2.56 
2.63 

N.NB.. 

a2 

29.398 

63 

«9.363 

61 

E.NE.. 
Calm... 

ai 
ao 

19 

29.501 

56 

29.330 

a 

29.612 

58 

29.383 

S9 

Sooth  .. 

SE.*!!!; 

Calm... 

w.sw. 

0.5 
1.4 

ao 
as 

2.56 

i'si* 

2.47 
2.50 

Calm... 

ao 

2.42 

29.578 

64 

29.328 

64 

SB 

B.  SB.. 
W.NW. 

a2 
a2 
ai 

2.47 
2.50 
2:53 

20 

29.548 

56 

29.883 

64 

29.489 

56 

29.323 
'29.'376 
29.388' 

c^ 

Wert.  .. 

1.7 

2L50 

N.NB.. 

as 

8L57 

29.455 

76 

6B 

8W.... 
Calm... 
Calm... 

1.0 

ao 
ao 

2.55 
2.50 
2.54 

B.8E.. 
Calm... 
8.SW.. 

as 
ao 
ai 

2.66 
2.62 
2.67 

21 

29.488 

65 

64 

29.513 

61 

29.343 

61 

S.8W.. 

2.6 

2.51 

S.SE... 

a7 

2:55 

29.405 

78 

Tff 

S.8W.. 
S.8W.. 
8W.... 

iw'.'.'.'. 
swi;!*. 

Calm... 
SW.... 

2.7 
2.6 
2.1 

S.'5 

ai 
ao 

1.0 

2.56 
2.54 
2.66 

i'TO* 

'i'69* 
2.68 
2.67 

8.  SW.. 
S.SW.. 
West... 

a4 

4.3 

a6 

2:56 
2.61 
2:76 

22 

29.400 

68 

29.010 

75 

29.429 

64 

29.268 

55 

W.NW. 

SuO 

2:88 

29.385 

67 

29.478 

9t 

W.  NW. 
W.NW. 

'Calm... 

a  9 
as 
ao 

a  00 
ao6 

23 

29.403 

65 

29.6G6 

51 

29.335 

66 

29.777 

47 

W.SW. 

2.5 

2.61 

asB... 

L8 

2.94 

29.303 

68 

29.651 

69 

W.NW. 
W.NW. 

N.  NW. 

2.8 
2L4 

a5 

2:39 
2.46 
2.54 

8.  SB... 
8.  SB... 
8.  SW.. 

2.8 
1.6 
2.1 

2.90 
2.78 
2L84 

24 

29.480 
'29.'6i9 

54 
46' 

29.516 


38 

29.188 

60 

NW.... 

wist.*:! 

SW.... 
W.SW. 

1.0 

ai 
a2 

2:66 

Hhd 
2.75 
2.77 

SW.... 

a4 

2L81 

29.578 

62 

29.061 

73 

8W.... 
SW.,.. 
SW.... 

2.5 

L8 
1.9 

2.83 
8.77 
8:76 

25 

29.521 

51 

29.010 

72 

2a  494 

49 

29.060 

70 

SW.... 

8  W '.**.'. 
SW.... 

SW.... 

2.5 

*i.'6 
as 
ai 

2.92 

'i*9i* 

2.98 
2.83 

SW.... 

a4 

2:75 

29.371 

65 

iaon 

81 

8.8W.. 
«W.... 
SW.... 

4.2 
5.5 
8.3 

2.70 
2.77 
2.73 

26 

29.396 

53 

2&230 
'2&K5' 

76 

29.419 

50 

79 

SW.... 

Ll 

2:87 

SW.... 

4.8 

2.99 

20.378 

70 

29.106  '*eb 

8.  SB... 
S.  SW.. 

2.0 

ai 

2.76 
2:73 

W.NW. 
We<t... 

1.8 

ai 

2.75 
2L94 

......    .1 

29.368 

57 

29.275 

Is 
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1 

o 

m 

wuro. 

i 

h 

33 

Is 

1 

Date. 

1 

0 

WIHD. 

i 

k 

1 

1 

h 

i 

Date. 

1 

1 

I! 

1 

1 

1862. 
Oct.       9 

3  a.m. 
7  a.m. 
9a.m. 

2p.  Bl. 
3p.  BL 

9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 
3p.  m. 
9  p.m. 

3  a.m. 
7  a.m. 
9a.m. 
'2  p.m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  BL 

3  p.m. 
9  p.  m. 
3lm. 
7  a.m. 
9  a.m. 

2  p.m. 

3p.  BL 

9  p.m. 
3lm. 
7  a.m. 
9  a.m. 

It^ 

9  p.m. 

3  a.  m. 
7  a.m. 
9  a.m. 
9p.m. 
3p.m. 
9p.m. 
3  a.m. 
7  am. 
9a,m. 
2p,nL 
3  p.m. 
9  p.  m. 
3  a.m. 
7a.m. 
9  a.m. 
2p.m. 
3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9a.m. 
2  p.  m. 
3p.  BL 
9p.m. 

Calm... 

ao 

2.84 

1862. 
Oct    21 

22 

83 

94 

25 

96 

97 

28 

99 

30 

31 

Not.    1 

3  a.  m. 
7  a.m. 
9a.  BL 

2  p.m. 

3  p.m. 

9p.  BL 

3  a.  m. 
7  a.m. 
9a.  BL 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 
3p.  BL 
9p.m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7a.BL 
9a.m. 

2p.  BL 

3  p.  m. 
9  p.  m. 
3  a.BL 
7a.  BL 
9  a.m. 
2p.  BL 
3  p.m. 
9  p.  m. 
3  a.BL 
7  a.m. 
9  a.m. 

2p.  BL 
3p.  BL 

9  p.  m. 
3  a.BL 
7  a.  nr. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 
2p.  ro. 
3  p.  m. 
9  p.  m. 
3a.  BL 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 

9p.  BL 

W.NW. 

2.0 

2.89 

29.509 

49 

2&981 

49 

N.NW.. 

ai 

2.85 

W.NW. 

w.Nw! 

NW.... 
W.NW. 

3.2 

*4."9 
3.4 
1.8 

2.96 

aos 

2.95 

ao5 

29.523 

58 

28.979 

60 

Calm... 
Calm... 
Calm... 

ao 

0.0 

ao 

2.67 
2.68 
2.S6 

10 

29.568 
29.M6' 

54 

51* 

29.139 

46 

29.369 

37 

N.NW.. 

nInw!! 

N.NW.. 

Calm... 

2.3 

i.'s 
a2 
ao 

2.SB 

2.52 
2.54 

NW.... 

Hw'.'.'.'. 

N.NW.. 

Calm... 

ao 

'ao 
a  2 
ao 

a  15 

a*io 
ao4 
au3 

29.550 

48 

29.419 

46 

11 

29.626 

43 

29.583 

35 

89.666 

38 

29.699 

;i6 

N.NE  .. 

Calm... 
Calm... 

ai^ 

as 
ao 
ao 

2.62 

2.71 
2.69 

NE.... 

s.se!!! 

8.8W.. 
W.SW. 

a7 

i's 
3.3 
a4 

2.90 

2.81* 
2.83 
2:71 

29.629 

49 

29.501 

49 

29.566 

41 

29.341 

46 

29.475 

38 

20.294 
'29.*5i4' 

47 

8.SW  .. 

J.O 

2.73 

W.NW. 

a7 

2.71 

29.353 

57 

39 

S.8E... 
Calm... 
Calm... 

1.9 

ao 
ad 

2.72 
2.72 
2.71 

W.NW. 
NW.... 
N.NW.. 

ao 
ae 
ao 

2.88 
2.93 
2.96 

13 

iasii 

45 

29.734 

32 

29.312 

42 

29.945 

?6 

SW 

iw.'.'.'.'. 

N.NE  . . 
N.NE  .  . 

n!nb.'. 

1.0 

i.'o 

4.6 
2.9 

2.70 

2."58 
2.46 
2.55 

i'55* 

North.. 

N.NE  !! 

N.NW.. 
Calm... 

a2 

a  6 
ao 

2.87 

i'79' 
2.77 
2.75 

29.283 

63 

29.937 

36 

u 

29.496 

51 

29.904 

28 

29.587 

40 

29.673 

27 

W.SW. 

1.8 

2.84 

29.591 

47 

29. 491 

39 

NE.... 

NE 

NW.... 

2.2 

1.8 

ae 

2.52 
2.32 
2.51 

SW.... 
Calm... 
Calm... 

2.2 
ao 
0.0 

2.91 
2.94 
2L92 

15 

29.648 

45 

29.411 

32 

29.642 

39 

29.358 

?9 

North.. 

a3 

2.54 

8.8 W  .. 

a2 

2.87 

20.497 

50 

29.264 

43 

w.sw. 

8W.... 
SW.... 

as 
a  6 

1.9 

2.54 
2.66 
2.80 

8.SB... 
8.8W  .. 
8.SW.. 

1.0 

1.6 

1.5 

2.73 
2.69 
2.69 

16 

29.338 

45 

29.198 

45 

29.118 

46 

29.143 

40 

NW.... 

a  3 

2.70 

W.NW. 

9.6 

2.71 

29.117 

58 

29.194 

hO' 

N.NW.. 
N.NW.. 
N.NW.. 

3.5 

a7 
as 

2.71 
2.65 
2.74 

W.NW. 

NW.... 
W.NW. 

"i8.8W."! 

ne! '.*.;! 

SW.... 

2.6 

a? 
a4 

ai 

as 
2.8 

2.63 
2L6I 
2.65 

i'86 
2.91 
2.97 

17 

29.374 

44 

29.371 

42 

29.555 

36 

29.512 

34 

NE 

8.se!.*.' 

8.8W  .. 
8.8W  .. 

a8 

'i.'s 
a« 

1.6 

2.71 

'i*7i* 

2.74 
2.85 

29.556 

50 

S9.480 

51 

18 

29.583 

44 

29.414 

54 

29.444 

49 

29.287 

Kt' 

8W 

3,9 

a  01 

W.SW. 

a  4 

2.83 

29.268 

70 

29.284 

68 

8W 

NW.... 
W.NW. 

a4 

2.9 
2.2 

3.00 
2.86 
3.03 

W.SW. 
SW..... 
SW.... 

2.0 
a  6 
2.9 

2:83 
2.76 
2.92 

19 

29.398 

-63" 

29.241 

58 

29.509 

43 

29.179 

M 

N.NW.. 

3,3 

2.92 

SW.... 

W.SW  . 

N.NE... 
NE 

4.6 

'2.6 

2.5 
2.3 

8.80 

'2.83 

2.67 
8.49 

29.616 

51 

29.140 

71 

N.NW.. 
Calm... 
Calm... 

2.1 

ao 
ao 

ao4 

2.94 
2.96 

90 

29.647 

39 

29.243 

53 

29.457 

40 

29.286 

45 

8.8  W.. 

s.'sw!! 

8W.... 

3.6 

'4.*3 
4.6l 

'2.' 96' 

'3. "13* 
9.94 

NE 

N.NB." 
N.NW.. 

1.7 

'2.'6 
I.7I 

8.60 

"2.*  72 
8.70 

29.120 

56 

29.868 

45 

iaiis* 

"55" 

89.304 

38 
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o 

wmD 

i 

1* 

1 

1 

u 

Bate. 

! 

1 

s 

WIWD. 

i 

k 

3         j: 

Bate. 

S 

0 
0 

II 

I 

1863. 
Nov       2 

3  a.m. 
7a.in. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p.m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 
3p.  m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 
3p.  m. 
9  p.m. 

3  tt.m. 
7  a.m. 
9a.m. 

2  p.m. 
3p.  m. 
9p,m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.m. 
J  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9p.  m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 
3p.  m. 
9p.  m. 

3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
2p.m. 
3  p.  m. 
9  p.  m. 

N.NW.. 

LI 

2.75 

1863. 
Nov.    14 

15 

16 

17 

18 

19 

20 

21 

22 

33 

24 

25 

3  a.m. 
7  a.  m. 
H  a.ra. 
*J  p.  III. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.  m. 
3p.  m. 
9p.  m. 

3  a.m. 
7a.m. 
9a.m. 

2  p.  m. 
3p.m. 
9p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9p,  m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 
2p.  m. 
3  p.m. 
9  p.  m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  a.m. 
9a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

Calm... 

ao 

9.96 

1 

29.330 

35 

29l778    9 

NW.... 

W.NWi 
W.NW. 
We.t  .  . 

LI 

'i*6 

2.2 

a4 

2.82 

'2.94' 
3.04 
3.08 

N.NW. 

North  . . 
E.NE . . 

LO 

'a  6 
ai 
a3 

ao6 

"aoi* 
ao7 
ao3 

29.975 

38 

afe'aj 

3 

29.298 

36 

29.M9   S 

29.394 

32 

3a  034, 9 

N.NE  .. 

N.NB.'! 
E.8E... 
Calm... 

2.6 
'l7 

ae 
ao 

2.99 

i'oe' 
a  00 

2.97 

»« 

R8E... 

SB 

SB..-. 

ae 

'as 
1.7 

007 

8.96 

29.581 

41 

29.965   36 

4 

29.506 

40 



S9.9S2   1 

29.382 

36 

29.803   36 

8.8W  .. 

8.'8W!! 
8W.... 

L5 

L8 

2.99 

2.94' 
2.82 
2.77 

8.64 

2.70 
2:86 

29.254 

55 

ciim!!! 

Calm... 
Calm... 

'd'o 
ao 
ao 

29.713   40 

5 

29.276 

48 

29. 678   « 

29.454 

38 

99.774   e 

North.. 

N.NW;! 
Calm... 
Calm... 

3.9 
*i*2 

ao 
ao 

2.82 

2.99 
3.09 

Calm... 

Cairn!".' 
Calm... 
•Calm... 

ao 

'ao 
ao 
ao 

2.93 

*i*97' 
2.93 
2L96 

29.560 

42 

9B.7SI44 

29.682 

32 

99.77S   3i 

29.474 

26 

99.611    37 

SW.... 

8W".!!'. 
North  .. 
E.NE  . . 

ae 

0.7 

a2 

L8 

3L16 

i'os' 

2.77 
2.56 

Calm... 

Cairn. "I! 
Calm... 
N.NE.. 

ao 

ao 
ao 

L3 

2.89 

'i'di' 

2.90 
2.93 

29.133 

35 

29.53649 

7 

29.324 

32 

29.411143 

29.500 

37 

29.374    39 

E.NE... 

2.S 

2;  64 

N.NE.. 

n!ne!! 

N.NW.. 
NW.... 

2.5 

*L8 

a7 

L5 

2.86 

'i'95' 

2.86 
2:88 

29.586 

39 

S9L3K   39 

NB.... 

Calm... 
Calm... 

2l] 

ao 
ao 

2L70 
2.77 
2.85 

g 

29.594 

31 

S9.271    31 

29.595 

27 

S9.2a   30 

N.NW.. 

sis.".'.*.! 

Calm... 
Calm... 

ai 

ai 
ao 
ao 

2.97 

'2."98' 
3.10 
3.06 

N.NB... 

'n.ne!".! 

N.NW.. 

3.2 

ii 
a7 

9:67 

'2.*77* 
2.75 
2:84 

29.541 

41 

89.31.  ,37 

9 

29.558 

33 

39.406   9 

29.625 

^ 

99.354    S 

W.NW. 

a4 

3.04 

W.SW. 

*W.8W.! 
W^ft... 
N.NW.. 

LS 
*L4 

ae 

L6 

8.96 

'ao3* 

ao3 

8:95 

29.631 

46 

»!2a  « 

E.NE.. 
Calm... 
Calm... 

as 
ao 
ao 

2.96 
2.98 
2.99 

10 

29.661 

35 

38.946   37 

29.592 

30 

99.40Bl3i 

E.SE.  . 

SB  *.■.!!'. 

8W.... 
SW.... 

a2 
*a6 

2.4 
3.3 

3.01 

3.00 
3.02 

North... 

N.Nw!! 

N.NE  .. 
N.NW.. 

ao 
'i'i 

L4 

a9 

8.87 

8:87 
2.88 

.19.421 

46 

99.S32   3 

11 

29.263 

50 

99L6S   3i 

29.101 

49 

29.794   il 

w.sw. 

2..^ 

2.94 

N.NW.. 

"wsw! 

W.8W.. 
W.SW. 

La 

L3 

L4 
7.8 

8.97 

a  67' 
a2t> 

29.065 

45 

99.614   3S 

NW.... 
W.NW. 
W.NW . 

2.1 

a9 
ai 

2.94 
3.04 
3.16 

12 

29.341 

34 

39.463,32 
1...- 

29.542 

25 

99l9?7'32 

W.SW. 

Weit.*.'! 
W.SW. 
W.NW. 

a7 

*a9 
ai 
ai 

3.24 

"i*2i* 

3.25 
3.25 

SW.... 

'w!fiw! 

W.NW|. 
W.NW. 

'n!nw!! 

a5 
"i*4 

L4 
L4 

1.... 

29.484 

35 

29.ia5'4J 

13 

29.535 

32 

29. 194  1  39 

29.600 

26 

;».977   34 

SW.... 

a4 

3.29 

!    .....i.... 

29.523 

38 

29.3S5I3! 

S.SW  .. 
Calm... 

ai 
ao 

a  15 

ao6 

N.NW..!  2.9 
N.NW..1L8 

29.486' 

m' 

99.426.30 
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Tablr  AA. — Showing  the  wind,  water,  barometer,  ifc, — Gontinned. 
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9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 
2  D.  m. 

Calm... 

ao 

29.354 

35 

29.595 
'29.'552' 

'^ 

SB 

flisw.'! 

W.NW 
W.NW. 

2.4 

*a3 

3.2 

a4 

aso 
'sTii" 

3.29 

a  31 

8.8  W.. 

Sou'tii*!! 
Calm... 
Calm... 

ai 

"ai 
ao 
ao 

29.046 

40 

41 

X4 

29.022 

45 

99.558 

36 

29.220 

27 

29.484 

:i5 

W.NW. 

2.9 

a53 

N.NW.. 

N.Nw!! 
N.NW.. 
N.NB  .. 

a7 

*a'7 
a7 
ao 

29.161 

25 

29.494 

36 

W.NW. 
N.NW.. 

N.NW.. 

2.1 

a7 
a-1 

a54 
a53 

3.71 

15 

29.271 

19 

29.436 

93 

29.245 

16 

24.472 
'29! 467' 

99 

N.NW.. 

n.nb;; 

Mortb.. 

1.3 
*4.'3 

a7 

a58 
'3.34' 

N.NW.. 

'North'.*! 
North . . 
NW.... 

'w.'sw! 
'w.sw! 

W.8W. 
W.8W. 

1.0 

ae 
a  2 
ai 
a  I 
a2 

"ai 
a3 
a4 

• 

29.143 

20 

29 

'^         16 

29.189 

18 

S9.619 

98 

29.236 

10 

29.484 

19 

N.NW.. 

*Nw!I!! 

Calm... 
Calm... 

2.0 

"as 

0.0 

ao 

29.324 

14 

29.354 

39 

17 

29.479 

10 

29.251 

99 

29.640 

11 

29.089 

?8 

8.8  W.. 

sisw.'! 

8.8  W.. 
8.8  W.. 

a6 
i.'s 

1.3 

a9 

W.NW. 

Weit*!!! 
W.NW. 
N.NW. 

a5 

'i."5 
as 

16 

29.678 
'29.'725' 

24 

'is' 

28.928 

40 
31 

29.704 

17 

Nw!!!! 

'i.'7 

29.288 
'29!  396* 
'29.'3i4 
'«9.'305' 
'29.*264* 

?9 

8.8  W.. 

s.'rw!! 

8.8W.. 
Calm... 

1.7 
6.'8 

as 

0.0 

29.657 

37 

31 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.  m. 
9  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  ro. 
7  a.  m. 
9  a.m. 
2  p.m. 

W.NW. 
Wert... 
8W.-. 

1.0 
a6 
a  2 

19 

29.692 

31 

99 

29.706 

28 

n 

Calm... 

ao 

W.NW. 

*North".'! 
Calm... 
S.8W.. 

wiit!!! 
'w!nw  ! 

W.NW. 
W.NW. 

'nw!!!! 

1.0 

'ai 
ao 
a2 

'ai 

'i's 
4.0 
3.2 

'i's 



29.656 

36 

33 

Calm... 
E.8B  .  . 
E.6E  .  . 

EiSBV! 

Calm... 
N.NW.. 

ao 
a3 
as 

*i.*4 

a'i 
ao 
ai 

90 



29.617 
'29,'407' 

34 
'36* 

29.231 

32 

29.911 

35 

!!!!!! 

29.374 

37 

28.988 

19 

21 

29.414 

36 

99.371 

8 

29.518 

33 

29.697 

-4 

North.. 

w.'sw! 

8.8W.. 
8.8  W.. 

ai 

'ai 
as 
ae 

a22 

'i*29* 

a  44 
a53 

29.569 

34 

29.650 

9 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  p.m. 
3p.m. 
9  p.m. 
3a.  m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

NW.... 
NW.... 
NW.... 

2.0 

1.0 
1.3 

22 

29.563 

34 

....... 

29.697 
'29.'805' 

-9 

29.421 

36 

^10 

8W.... 

Cairn!!! 
N.NB.. 
E.NE.. 

a7 

'ao 
ai 
a9 

a  70 

'aif 
a54 
a  46 

NW..-. 

*N.NW!! 

Calm... 
Calm... 

'8.*8W!! 

8.8e!!!! 

S.8W  .  - 
Calm... 

a7 

'6!i 
ao 
ao 

'a*3 

'i.'4 
as 
ao 

29.394 

38 

29.832 
'99!  892* 

3 

23 

29.421 

37 

9 

29.422 

35 

29.857 
'29!  753' 
'29.'657' 
*29."496' 

11 

E.NE.. 

8E  *.'!!! 
8.8E... 
8W.... 

as 

2.5 
2.7 
2.5 

a  42 

a  07 
a  18 

29.284 

48 

91 

24 

29.162 

38 

93 

29  237 

35 

^ 

W.8W. 

Weit!!! 
We«t... 

2.5 

'2.'i 
a  5 

N.NW.. 

*N.NW!! 
N.NW.. 

ai 

'as 
a2 

29.362 

36 

29.520 

94 

'29.515 

33 

29.496 

? 
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Table  AA. — Shotmng  the  toind,  water,  barometer,  ifc  — Oontinmed- 


i 

o 

o 

WIND. 

1 

|l 

u 

i 

Date. 

•s 

d 
0 
X 

WUD. 

If 

J 

1 

1 

Bftte. 

1 

If 

i 

1 

h 

> 

ti'.i 

§       i 

I8fj3. 
•b.       6 

3  a.m. 
7  a.  m. 
9a.iD. 
2p.  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.ra. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 
2pm 

NW.... 

8w*!!!'. 

8.8W.. 
8W.... 

0.1 

ai 

"as 
as 
as 

1863. 
Feb.   18 

19 

20 

91 

98 

93 

94 

95 

96 

97 

98 

Mar.     1 

3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 
2p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.w. 
3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  ra. 
9  a.m. 
2  D.  m. 

Calm... 

ao 

29.488 

17 

29.290     35 

8.8W.. 

Cairn!!! 

Calm... 
Calm... 

ai 

*a6 
ae 
ao 

29.352 

27 

2&177     40 

7 

39.332 

25 

29.169     35 

29.386 
'29.'486' 

23 
'35" 

29.086     35 

W.8W. 

Calm... 

N.NE  .. 

as 

0.2 

ao 
a3 

N.NE.. 

ii'.VE",'. 

N.NB  .. 
North.. 

a6 

'i'o 
2.4 

as 

!!!"! 

98.943     37 

8 

29.326 

30 

29.068  ^  38 

29.738 

■29.'a7' 

25 

'so' 

29.418     36 

NE.... 

NE  **'.!! 
E.NE.. 
E.8E  .  . 

1.5 

6.3 
1.2 

1.1 

N.NE.. 

Cairn!!! 
NB... 

N.NE  .. 

a9 

a4 
9.0 

I 

99.548  J  31 

29.531 

iJios' 

*29.'083" 

32 
'32' 
'39' 

29.657 

30 

9 

29.838 

23 

8B 

w!nw! 

W.NW. 
W.NW. 

1.2 

"as 

1.4 
1.7 

B.NE... 

2.9 

99i812 

21 

E.NB... 
E.NB... 
B.NB.. 

9.0 
9.9 

9L7 

20.474 
'29.' 695" 

27 
'i9* 

29.689 

21 

10 

99.545 
'99.'666' 

23 

W.NW. 

Ciiim!!! 
Calm... 
Calm... 

a4 

'ao 
ao 
ao 

NE 

nb!!!!! 

Calm... 
Calm... 

1.7 
*3.'6 

ao 
ao 



29.733 

96 

26 

11 

29.097 
'2i.'589' 

85 
'26' 

29.688 

'i-'Toi' 

23 

Calm... 

ao 

s'w.... 
's-'sb!!! 

Calm... 
Calm... 

ai 

d'i 
ao 
ao 

.... 

99.606 

39 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.ra. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

North.  . 
N.NB  -. 
Calm... 

a  I 
a  6 
ao 

---. 

12 

29.461 

25 

99.'a85 

9B 

29.443 

25 

29.515 

27 

N.NE.. 

N.NE.".* 

Culm... 
Calm... 

2.3 

"i.'s 
ao 
ao 

Calm... 

"sw!"! 

Calm... 
N.NW.. 

ao 

"ai 
ao 
ai 

29.612 
29.'6i6' 

27 

*2i' 

29.514 

36 

13 

!!!"! 

29.517 

36 

29.668 

24 

29.491  133 

SB 

8.8b'.*.! 
8.8B... 
8.SE... 

ai 
"i.'2 

2.2 

2.9 

Calm... 

'sb!!!!! 
b,ne... 

8B 

ao 

'ai 
as 
as 

29.710 
'29."  472' 

31 
'34 

29.439 

37 

14 

29.238 

36 

29.174 

36 

2a  879 

41 

8.8E... 

wiit!!! 

Wert... 
W.NW 

2.7 

'5.*3 
6.0 
3.1 

8W.... 

'wirt!!! 

W«rt... 
W.NW. 

9:1 

'i'7 
a4 
a7 

28.811 

44 

9&929 

99 

15 

29.118 

31 

29L143 

37 

29.506 
*29.'597" 
'29.*  752* 
'29.'86i' 

18 
'36" 
*26" 

'is" 

29.3S5 

31 

W.NW. 

wiNw! 

W.NW. 
Calm... 

Cairn!.'! 

's.8e!!! 

8.SB... 
8.8E... 

1.9 

'i.'o 
ai 
ao 

"ao 

'ai 
ai 
a2 

NW.... 

a9 

2a  481 

38 

E.8E  .  . 
Calm... 
Calm... 

e!8eV! 

a2 
ao 
ao 

ai 

16 

29.566 

34 

99.520     34 

29.750 

31 

99.386 

41 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 

8.SE... 
Calm... 
Calm... 

w!nw! 
"w!n'w! 

Calm... 

ai 
ao 
ao 

'a4 

"a9 
aol 

17 

29.642 

33 

99.945  •  36 

29.505 

32 

!!!!!! 

99.151 

35 

S.SE... 

s.8e!!! 

Calm... 

a2 

"ai 
ao 

29.426 
'29.'389' 

41 
'35' 

29.906 

39 

99.941  f 

36 
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Tablb  a  a. — Shotting  the  tifind,  wafer,  barometer  f  ifc. — God  tinned. 


if 

u 

1 

WIND. 

1 

h 
1 

i 

1 
! 

Date. 

i 

d 
0 

WIND. 

II 

2  0 

B 
g 

S 

•2 

Dftte. 

1 

II 
& 

i 
§ 

> 

II 

1 

•0 

1 

1863. 
March    2 

3  a.  m. 

7  a.  m. 
9  a.  m. 

2  p.  HI. 

3  p.  m. 
9  p.  m. 
3  tk  m. 
7  ^k  m. 
9  n.  m. 

2  p.  m. 

3  p.  tn. 
9  p.  m. 
3  Ik  ni. 

7    11     tn 

E.SE  .. 

O.l 

'29.' 096* 

'34' 

•   1863. 
March  14 

15 

16 

17 

18 

19 

30 

21 

23 
34 
S5 

3  a.  m. 
7  a.  m. 
9  u.  m. 

2  p.  m. 

3  p.  m. 
9  p.  ra. 
3  a.  m. 
7  a.  m. 
9  a.  m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  in. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m, 
3  am. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  ml 
7  a.  m- 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  OT. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

Cilm . . . 

0.0 

*29'3i8' 
*29.i6i' 
'29,'ii6' 
*29"672' 
'29.  i98* 
29.' 391' 
*29.*5i9* 
*29.'60r 
*29.'376* 

*29.*a9i* 

'29.359" 
'29.'496' 
'29.'69i' 

"w" 

E.NE-. 

2.2 

S.SE... 

B.'si'V. 

SE 

SE 

1.2 

0.1 
0.2 

29.098 

33 

37 

N.  NE  . . 

N.NE.. 

N.  NE  . . 

6.7 
5.5 
1.1 

3 

29.309 
'29.'525' 
'29.554' 

30 

'ii* 

*27' 

36 
34' 

North  . . 

0.2 



Eaet.... 

'n'e]!]" 

Calm . . . 
Calm . . . 

0.1 

'6."3 
0.0 
0.0 

39 

Calm . . . 
Calm... 
CHlm... 

ao 

0.0 
0.0 

4 

29.516 
'29."782" 

21 

*i2* 

34 
'36' 

9  a.  in. 

North  . . 

0.1 

SE 

0.1 

2  p,  m, 

3  p.  ni. 
9  p.  u. 

5    3  Ik  m. 

29.800 
*29.'746* 
'29.'i84' 

25 
26* 

41 

Calm . . . 
Calm... 

s.sw .. 

0.0 
0.0 
0.8 

SE 

Calm... 
Calm . . . 

0,3 
0.0 
0.0 

ii* 

i  A  A.  in 

.isvv-. 

S.SW*! 

s.  sw.. 

W.NW. 

2.2 

'2.*9 
2.5 

2.4 

NE 

N.NE.. 
N.NE.. 
N.NE.. 

0.5 

*3.'6 

4.8 

14.6 

2  p.  m. 

3  p.   ID. 

9  p.  m. 
3  u.  m. 
7  a.  in. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  HI. 
3  a.  m. 
7  a.  m. 
9  a.  m, 

.2  p.  m. 
*3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  ra. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a,  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m, 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m, 
9  a.  m. 
2  D.  m. 

39.184 

34 

39 

6 

28.972 

37 

34 

29.260 
*89.'434' 
'29.'466* 
"29.'393' 
"29.'369" 
'29.'2i6' 
'29.'67e 
*29.'668" 
'29.*i96' 
'29.'365* 
'29.464' 
'29.' 477" 
'29.325' 
'99.'i73 

39 
'28" 
'25* 
'22' 

32' 
'33' 
'33' 
*36' 
'21' 

'is* 
'25* 
'22 
'26' 
'■ii' 

27 

NW.... 

Nw!!!! 

Calm... 
Calm... 

1.6 

o.'s 

0.0 
0.0 

N.  NE . . 



NE 

NE-.... 
E.SE  .. 

a2 

*i*8 
2.1 
1.3 

29.711 

33 

7 

29.719 
'29.765' 

29.*  649* 
*29.'e24' 

33 
33* 

East..., 

0.2 

E.8E.. 

1.2 

37* 

8 

Calm  . . . 
Calm . . . 
S.SW.. 

0.0 
0.0 
0.1 

E.NE.. 

E.SE  .. 
SE 

1.0 
1.8 
a2 

"37* 

29.481 

rw 

W.NW. 

0.6 

E.SE  .. 

2.9 

29.467 

34 

W.NW . 

W.NW. 
Went... 

1.7 
2.0 
1. 1 

E.SE.. 

SE 

E.SE  .. 

a6 
3.6 
0.8 

29.413 
'29.'370' 
*29.*394* 
'29.'453' 
*29.*387* 
'29.'26i* 

33 

*3«' 

10 

W.NW. 

W.NW ', 
Calm... 
SW  . . . . 

1.6 

i.*6 
0.0 
0.1 

Calm . . . 

Calm'.!! 
E.SE  .. 
E.SE.. 

0.0 

'6,'d 
0.1 
1.2 

40* 
'37' 

*36* 

W.  SW . 

1.1 

E.  SE  . . 

0.2 

39* 

Went... 
W.NW . 
NW.... 

0.9 
0.1 
0.2 

SE 

SE 

Calm . . . 

0.4 
0.2 
0.0 

n 

29.218 
"29.*395' 
'29,'429' 

35 

*29' 
*30' 

29.236 
'29.'i87* 
'29'28i' 
'29."  196* 
'29.' 068' 
'29.' 652' 
'29.'ii9* 

39 
39 

KW.--. 

0.4 

SE 

's."se!" 

N.NW. 

N.  NW  - 

0.3 

'6.*3 

1,0 
1.0 

*40' 

3p.  m. 

9  p.  ID. 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  ID. 

9  p.  m. 
3  K.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p,  m. 

NW.... 

NW.... 

Calm  . . . 

as 

1.8 
0,0 

12 

29.548 
*29."635' 
'29.' 694' 

29.' 691 ' 
'29.*  6.1 1* 

'sg.'eie' 
'29.'5ao* 

21 

22 

*i9" 
'is' 

'28' 
'27" 

39 

ii* 

NW.... 

1.7 

NW.... 

1.5 

45* 

13 

NW.... 

Calm  . . . 
Calm . . . 

NW*.!!! 

1.9 
0.0 
0.0 

*0.'2 

W.NW . 
W.NW. 
KW 

2.7 

1.4 

0  "V 

35" 

29.156 

29*  in* 

'29'286' 

31 

N.  NW  . 

'n'."n'w'! 

N.  NW  . 

1.1 
"uit 

0.8 

*33* 

SE 

Calm... 

0.1 
0.0 

*3**0 
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i 

■s 

i 

X 

WIN  11. 

If 

Ik 
z  s 

1 
1 
1 

Date. 

D 
0 

X 

WUIIl. 

i 

li 

3 

1 

li 

Date. 

> 

II 
& 

1 

1               ^ 

1863. 
Mar.     26 

3  a.m. 
7  a.  DO. 
9  a.m. 
9  p.  m. 
3  p.  m. 
9p.iii. 
3  a.  in. 
7H.m. 
9  a.m. 
2p.  m. 
3p.in. 
9p.in. 
3  a.  m. 
7a.m, 
9a.in. 
2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 
3p.  m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 
9p.m. 
3  p.  m. 
9  p.m. 
3  &m. 
7  a.m. 
9  a.m. 
2p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7a.m. 
9  a.m. 
2p.  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 

N.NW. 

as 

186a 

April    7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  ra. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 

N.  NE.. 

2.1 

aao 

29.378 

24 

S».«64  •  » 

N.NW. 

ifw'.'.V. 

8.8W.. 
Calm... 

as 

'a3 
a  2 
ao 

N.NE.. 

n'b!;!*; 
NE  .... 

E.  8E.. 

4.6 

4.*3 

2.8 
1.9 

ass 

aii" 
asa 
ass 

29.374 

35 

».672  Is 
*».'7i2'  '» 

27 

29.437 

31 

29.435 
'».'329' 
'».*23i* 

31 
'46' 
36' 

99.739     35 

S.8W.. 

1.2 

B.  8E.. 

b.8b!; 

Calm... 
Calm... 

1.3 

"l6 
ao 
ao 

aso 

3.47' 
aso 
a4S 

99.701     » 

8.  SB  .. 
Calm... 
N.  ME.. 

1.6 

ao 

L6 

28 

99.666     S 

29.237 

31 

99.690  1  35 

M.ME.. 

a3 

8E 

2.0 

a54 

L... 

2*337 

32 

99.497  '  46 

N.NW. 

N.NW. 
North  .. 

3.3 
4.2 
2.5 

8.8E... 
8.8E... 
8.8E... 

2.6 
1.7 
a3 

a  49 
ass 
as9 

29 

29.482 

25 

99.344     44 
........  ---. 

20.634 

22 

99.130     46 

NW.... 

e;*ne.*-" 

Calm... 
Calm... 

1.0 

ai 
ao 
ao 

8.8B... 

a5 

a  45 

29.676 

31 

99.CSB     4e 

8.  8W.. 

asw.. 

SW.... 

a7 
a4 

2L8 

as^ 
ass 
a4i 

30 

29.721 

28 

99.'666     « 

29.681 

28 

2a9e8     58 

8W.... 

Ll 

9  a.m. 

2  p.  m. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 
2p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7a.m. 
9  a.m. 
2p.  m. 
3p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.  m. 
9p.m. 
3  a.  m. 
7a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 

W.  8W. 

a9 

a4i 

29.467 

45 

99.066     SO 

8W.-.. 
W.NW. 
North  .. 

2.1 

L4 

a  4 

W.NW. 

N.NE.. 
N.NB.. 

a6 
a7 
a7 

a46 
ass 
a38 

31 

.!!!!! 

29.274 

39 

99.SS6     39 

29.340 

30 

99.559     33 

North  .. 

5.2 

N.NE.. 

nb!*.!!*. 

N.NE.. 
Calm... 

a6 

ii 
a4 
ao 

a37 

ass" 
ass 
a  42 

. ... 
29.462 

30 

99.  S64  '  30 

N.NW. 
B.  NE.. 
8.8W.. 

3.0 

ai 
ai 

Apra      1 

aa 

29.496 

27 

99.SS6  1  33 
1 

29.305 

29 

29.555 

-M 

8W.... 

a3 

a  71 

E.  8B.. 

a5 

a  41 

28.971 

50 

99.S97 

45 

W.8W. 
8W..-. 
W.NW. 

4.3 
3.0 
4.8 

a84 
a9o 
a  71 

8E 

E.  NE.. 
Eart.... 

a6 
a3 
a2 

a4o 
ass 
ass 

2 

28.768 

49 

99.499 

38 

28.863 

47 

99.478 

40 

NW.... 

NW.ir. 
NW.... 

North.  . 

4.4 

'4.2 

1.8 

a5 

a86 

aw" 
a72 
asa 

E.  NE.. 

neV.".! 

NB..  .. 

N.NE.. 

L6 

*a7 
a2 
a6 

a32 

aso' 
a2s 
a2s 

29.010 

50 

99. 416  '  46 

3 

29.138 

49 

29.399 

41 

29.452 

30 

29.370 

44 

N.  NE.. 

6.1 

a42 

NE 

a3 

aso 

29.684 

33 

99.394 

59 

NB 

NB 

Calm... 

a5 
a2 
ao 

a39 
a  46 
a  43 

NE 

NE 

Calm... 

as 
a2 
ao 

a34 
a  31 
a36 

4 

29.722 

30 

29.306 

49 

29.746 

30  1 

29.368 

41% 

8B 

as 

a48 

E.NB.. 

8E.VI.* 
Calm... 
Calm... 

a7 

'0*9 
ao 
ao 

ass 

aie' 
a  31 
a37 

29.644 

42 

99.364 

99 

8E 

8.8E... 
Calm... 

2.2 

a2 
ao 

a  45 
a49 
a45 

5 

29.556 

37 

99.396 

44 

29.429 

38 

99.390 

45 

8W.... 

ae 

a52 

8B 

LS 

a39 

29.319 

35  1 

29.976 

99 

NB 

N.  NE.. 
North  .. 

1.2 
ao 
2.9 

a  43 
aso 
a  41 

8e" 

SB 

S.8B... 

1.3 
a5 
1.6 

a39 
as2 

6 

29.433 

41 

99.998 

49 

29.450 

38  , 

99  146* 

4Q 

N.  NE.. 
NB '.*!!! 

5.4 
4.6 

a  45 

aso' 
a35 

8B 

8b' ".!'.*.'. 
W.NW. 

a2 
a6 

ax 

a  23* 
an 

29.536 

40 

99. 119     60 

»p.  m.    NB 1 

29.632 

35  1 

39.133 

55 
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1 

•3 

X 

WIWD. 

9 

li 

1 

1 

1 

1 

1 
Date. 

•a 

O' 

0 

1 

WIItD. 

i 

s 

■0 

1 

i 

Date. 

i 
1 

0 

ii 

11 
I 

1 
i 

1663. 
April    19 

3  a.m. 
7  a.  lu. 
9  B.nj. 

2  p.  rn, 

3  p.  m. 
9  p.  m. 
3  a,m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m, 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.  m. 
2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  8.m. 
9  a.ra. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.ra. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a,  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.ro. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m, 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a,  IP. 
7  a.  m. 
9  a.m. 
2p.  ra. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
6  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

W.NW 

1.6 

3.14 

1863. 
May      1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m, 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  ra. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  R.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p,  m. 
3  a.  m. 
7  H.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a,  m. 
9  a.  ra. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.to. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  ro. 
3-  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p,  ra. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m, 

3  p.  m. 
9p,  m. 

Calm  . . . 
BWV." 

S.  SE  .. 
NE 

0.0 

'i.'7 

"i'o 
0.1 
1.3 

a  30 

a28 

'a  36' 
a3o 
a  35 

29.259 

48 

29.327 

'^ 

W.  NW. 

beV.'.'.', 

SE 

E.  NE.. 

0.4 

0.5 
1.0 

3.18 

a  12 
3.22 
3.25 

39,312 

52 

29.236 

63 

SO 

29.391 

43 

29.253 

63 

29.418 

42 

S9.306 

44 

NE 

si'.V.V, 

NE 

SE 

2.3 

1.7 

1.6 

a37 

'i"24' 
8  19 
3.15 

NE 

'ne'.V!; 

NE..  .. 

NE '.'."!! 

'ne'"." 

NE  .... 
NE 

'ne  .'."! 

n.'ne!! 

N.NE.. 

N.NE.- 

4.1 

'ao 
2.0 

i.'s 

"i'o 

2.9 
2,5 

2.4 

2.*9 
2.9 
4.1 

ail 

2,90 

2.95 
2.95 

2.' 95' 

2.' 85' 

2.88 

2.80 

'2.84' 

2.*  88' 
2.91 
2,83 

29.409 

45 

29.  319 

44 

21 

29.436 

42 

29.304 

45 

29.371 

45 

29.270 

4*? 

SB 

'be'.V.V. 

E.  SE.. 
NE 

1.6 

"l7 
0.7 
0.9 

3.01 

i'oo' 

2.97 
2.97 

29.402 

47 

29.  2K 

44 

22 

29.459 

43 

29.229 

42 



29.400 

46 

29.175 

42 

NE 

1.6 

3.06 

29.376 

50 



29.171 

41 

N.  NE.. 

NE 

N.  NE . . 

n!ne!! 

a7 

2.7 
1.3 

*4.'2 

3.06 
3.11 
a  15 

"a  28" 

23 

29.:»8 

42 

29.224 

43 

29.402 

47 

29.225 

40 

N.NE.. 

n.'ne!! 

NE  ,.  .. 

e.ne.. 

6.7 

'7.*9 
5.1 
2,2 

2.74 

2.' 60* 
2.72 
2.81 

29.351 

60 

29.314 
'29.*  424* 

-w 

N.NE.. 

N.NE.. 

4.1 

0.4 

a  25 

a27 
a  25 

24 

29.356 

57 

40 

29.387 

54 

29.400 

48 

N.NE.. 

n.ne!; 

N.NE.. 
N.NE.. 

rne!] 

ne!!;;; 
NE 

Calm... 

2.7 

•4.-5 
5.5 
4.0 

'i.'u 

'3.*6 
0.5 
0.0 

a  32 

a  26' 
a  18 
a  13 

aii' 

a  16* 
a  15 
a  18 

NE  .... 

n.n'e'.! 

N.NE.. 

N.NE.. 

'n'.'ne!! 
n.ne" 

NE.... 

N.NE.. 

'w.'n'w* 

w.'nw! 
w.nw. 

N.NE.. 

6.9 
a  9 

0.4 

'a2 

'4.*2 
0.4 
0.1 

'i.'s 

*2.'6 
0.8 
1.0 

2.92 

ass' 

a  02 
a  05 

aii' 

'aiV 
a  15 
a  12 

"a  is' 

a  if 
a  15 
a  12 

29,434 

61 

29.429 

46 

25 

29.459 

45 

29.432 

47 

29.537 

44 

29.452 

45 

29.567 

47 

29.407 

58 

26 

29.546 

49 

29.394 

49 

89.577 

44 

29.450 
'29*3*18' 

54 

E.  NE.. 

e'MUV. 

Calm... 
Calm... 

0.5 

a  3 

0.0 
0.0 

a  20 

an 
a22 

29.577 

44 

73 

27 

29.511 

45 

29.448 

63 

29.467 

56 

29.384 

59 

Calm... 

nb!1!" 

Calm.., 
NE..  .. 

NB.V!*. 

n.'ne!* 

N.NE.. 

N.  NE  . . 

0,0 

*i*6 

0.0 
0.7 

*3.'4 

ri 

7.0 
5.9 

a  22 

'a28* 

a  20 
a  20 

'aii' 

'3.64' 

2.95 
a  01 

NE  . .  . . 

E.NE*! 
NE  .... 

sw.... 
iviV.y. 

'nb  .*.'" 
N.NE.. 
NB..  .. 

NE '.".*!; 

e'ne" 

N.NE.. 

Calm... 

2.1 

'i.'o 

0.4 
0.8 

'":'' 

6.8 
4.0 
2.1 

"i.*2 

*C."8 
0.3 
0.0 

a  14 

'a  is' 
a  07 
a  05 

aos* 

a  03* 

2.98 

aoo 
"a  05* 
'a  63' 

2.98 
2.97 

29.374 

56 

29.301 

53 

28 

29.293 

49 

29.264 

45 

29.233 

52 

29.177 

59 

29.196 

51 

29.214 

63 

S9 

29.216 

52 

29.286 

45 

29.272 

44 

29.391 

47 

N.  NE . . 

5.3 

a  05 

29.302 

55 

29.309 

ffO 

N.NE.. 

3-4 

a  14 
a  15 
a23 

30 

29.344 

49 

29.431 

48 

29. 401 

50 

29.477 


52 

E.NB.. 
OUm - . . 

as 

0.0 

a20 

a  93* 

a  16 

W.NW. 

'nw*'." 

W.NW. 

1.5 

'i'o 

0.1 

a  06 

aii' 

a  04 

29.389 

56 

29.449 

67 

29.339 

51 

29.459 

55 
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Table  AA. — Showing 

the  wind,  woter,  barometer^  ^.- 

-Continued. 

c 

WIND. 

i 

li 

r 

t2 

1 

Date. 

\ 

■n 

WIKD. 

i 

li 

t5 

i 

Bate. 

1 

> 

11 

1 

1863. 
May     13 

3  a.m. 
7  a.  m. 
9  B.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  D.  ro. 

NW.... 

as 

3.12 

186a 

May   25 

36 

27 

S8 

29 

30^ 

May   31 

June    1 

2 

3 

4 

5 

3  a.m. 
7  a.m. 
9  a.m. 
2  D.  m. 

W.NW. 

a5 

S.96 

29.392 

54 

29.293 

% 

E.NE.- 

LO 

3.04 

NE.-.. 

L9 

2.98 

29.367 

55 

2t.984 

Vi 

NB.... 
N.NE.- 
N.  NW. 

C.9 
2.2 

LI 

3.02 
2.90 
3.05 

3  p.m. 
9  p.nu 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 

NE.... 

Calm  .. 
N.NE.. 

2.4 

ao 
1.4 

2.98 
2.95 
2.93 

14 

29.392 

49 

29.311 

54 

29.532 

50 

29.339 

.M 

NE.... 

L8 

a  01 

NE.... 

2.4 

2.94 

29.567 

53 

29.374 

44 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 

E.  NE.. 
Calm... 
Calm... 

L7 
0.0 

au 

NE.... 
NE.... 
NE.... 

2.1 
a9 
2.5 

2.89 
2.88 
2.91 

15 

29.554 

47 

99. 3n 

55 

26.480 

48 

29.439 

M 

9  a.m. 
2  p.  m. 

W.8W. 

L7 

9  a.m. 
2  p.m. 

NE.... 

2.4 

2.91 

29.214 

66 

29.434 

64 

3  p.m. 
9  p.m. 
3  a.m. 
7a,m. 
9  a.m. 
2  p.m. 

8.SW.. 
8W.... 
N.  NW. 

4.5 
3.2 
L5 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 

NE.... 
NE.... 
N.NE.. 

as 
1.6 
a9 

2.92 
2.89 
2.94 

16 

29.006 

60 

29.386 

56 

29.182 

55 

29.446 

W 

NW.... 

3.7 

9  a.m. 
2  p.m. 

NE.... 

L6 

2.94 

29.214 
*2i."296' 

61 
'47* 

29.229 
'29.346 

5R 

17 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 

NW.... 
E.NE.. 
NW.... 

4.3 

0.4 
1.2 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 

NE.... 
N.NE.. 
NW.... 

2.5 

L2 

a9 

2.94 
2.91 
2.98 

"i\ 

29.357 

48 

29.266 

57 

9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a,m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m- 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  p.m. 

N.  NW. 

2.5 

E.NE.. 

a8 

2.95 

29.449 

53 

99.206 

5P 

fi.SE.. 
E.NE.. 

Calm... 

a5 
a2 

0.0 

3.21 
3.14 
3.11 

8E.... 
NE.... 

N.  NW. 

as 
2.3 

2.99 
2.94 
2.94 

18 

29.524 

46 

29.088 

GO 

29.595 

50 

9&965 

.9 

NW.... 

LO 

3.15 

N.NE.. 

w.'nw! 

W.NW. 

N.NE.. 

L3 

'ai 
ai 
2.9 

2.97 

'2J99 
2.94 
2.99 

29.554 

63 

96.998 

66 

8.  SE.. 
S.8W.. 

sw.... 

L8 
0.9 

a6 

3.14 
a  21 
a  21 

19 

29.529 

54 

98.912 

60 

29.514 

60 

9a  895 

49 

sw.... 

3.3 

a  24 

NE.... 

'sw*.**.'. 

W.NW. 
W.NW. 

L8 

I'.'S 
2.4 
2.6 

a  04 

'ao7* 
a  08 
an 

29.406 

76 

28.875 

53 

8W.... 

sw.... 

SW... 

3.2 
2.2 
L6 

a25 
a25 
a23 

20 

29.373 

66 

28.918 

" 

29.428 

66 

28.943 

53 

sw.... 

2.9 

a29 

W.NW. 

6.4 

a25 

29.405 

82 

29.046 

59 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 
2  p  m. 

8W.... 
S.8W.. 
SW.... 

2.8 
L2 
L2 

a  21 
a  21 
a  14 

W.NW. 
W.NW. 

5w4 
1.3 

a  18 
a  14 
a23 

21 

29.425 

70 

29. 1» 

53 

29.518 

69 

29.212 
"99.'254' 

54 

SW.... 

2.1 

a  10 

9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  p.  m. 

W.NW. 

'North'!." 
NE.... 

Calm... 

2.5 
2l'4 

a2 
ao 

a24 

"a  16" 
ao9 
aoo 

29.515 

73 

ei 

SB 

8.  SE.. 
Calm... 

2.4 

as 
ao 

2.98 
2.99 
2.95 

22 

29.511 

60 

29.366 

49 

29.538 

64 

29.442 

54 

SE 

L2 

2.99 

SB.... 

SB.*.*!! 
W.SW 
W.SW 

LI 

i.*5 

a  9 
a8 

a  07 

aos 
a  06 
ao6 

29.461 

73 

29.408 

60 

SB 

Calm... 
SE 

L8 

ao 
ai 

2.96 
2.96 
2.92 

23 

29.388 

61 

29.3S9 

56 

29.303 

57 

99.312 

SB 

SW.... 

L2 

2.96 

W.SW. 

2.0 

ao8 

29.286 

70 

29.236 

71 

3  p.  m. 
9  p.  m. 
3  a.ro. 
7  a.m. 
9  a.m. 
2  p.  m. 

West... 
SW.... 
W.SW. 

as 

2.6 
L6 

2.96 

aoo 
aoo 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 

Wt^t... 
NE..  .. 
E.NE.. 

2.6 

LO 
LO 

2.97 

2.96 
2.93 

... 

24 

29.316 

63 

29.388 

55 

29.243 

61 

99.334 

48 

W.  SW. 

2.2 


ao4 

9  a.m. 
2  p.  m. 

NE.... 

2.4 

2.98 

29.183 
29.226 

70 
61' 

99.481 

i\ 

3  p^m. 
9  p.m. 

W.  N  W. 
W.NW. 

2.6 

a5 

2.98 
2.98 

3  p.  m. 
9  p.m. 

NE.-.. 
NE.... 

ai 

L3 

2.97 

"29.499 

48 
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Table  AA. — Showing  the  unnd,  water,  barometer,  ifc, — GontinnecL 


i 

"3 

WIND. 

i 

*5 

£ 

1 

S 

H 

Date. 

i 

3 
C 

WI5D. 

li 

1 

-i 

Dute. 

> 

II 

t 

a 

5 

i 

1-2 

i 

Jane      6 

3  a.m. 
7  lum. 
9  a.  ID. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  lu. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  iLm. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 
2p.ro. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.ro. 

2  p.m. 

3  p.  ro. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9p.  m. 
3  a.  m. 
7  a.  m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  p.  m. 

NB 

9b 

1963. 
June  18 

19 

30 

31 

23 

33 

84 

25 

36 

37 

88 

89 

3  a.  ra. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 

W.  NW. 

0.5 

ail 

29.627 
'29."6tt2' 

47 

"m" 

39.148 

73 

NE 

n'b"!!!". 

N.  NE.. 
N.  NB.. 

3.2 

*4.'i 

2.1 
2.5 

2.' 88" 
3.97 
2.94 

W.NW. 

w.'nw. 

W.NW. 
Calm... 

ao 

4.0 
1.1 
ao 

a  16 

3.08" 

ac^ 

2.96 

29.077 

81 

7 

29.724 

50 

29.138 

65 

29.730 

51 

29.121 

63 

E.NE.. 

2.1 

3.00 

Wert... 

w!nw. 

N.NW. 
W.NW. 

SLl 

'as 
a  4 
1.3 

aoi 
'i'M 

2.96 
2.96 

29.712 

50 

29.060 

72 

NE 

N.  NE.. 
N.  NB.. 

2.7 
1.3 
1.0 

2.96 
3.00 
3.01 

8 

29.674 

50 

29.133 

58 

29.697 

56 

29.156 

54 

NB 

3:9 

a  01 

W.NW. 

'w.'nw 

W.NW. 
W.NW. 

8.3 
'i.*8 

a9 
1.3 

ao3 

'2.' 96* 
2.99 

ao3 

29.646 

64 

89.306 

61 

E.  NB.. 
E.  NB.- 

Calm... 

1.1 
0.1 
0.0 

ao4 

3.02 

ao5 

9 

89.541 
*S9."558' 

53 
'56" 

29.228 

56 

29.211 

57 

E.NB.. 

as 

ao3 

W.NW. 

W.Nw". 
W.  NW. 

NW. ... 

1.5 

"6.'3 

1.8 
1.5 

aio 

are 
a  05 

2.96 

29.459 

64 

29.218 

67 

SB 

Calm... 
Calm... 

1.5 

ao 
ao 

ao5 

.1.02 

ao5 

10 

39.414 

57 

29.341 

58 

29.352 

56 

29.306 

55 

SB 

8b'.'!II; 
Calm... 
Calm... 

as 

6.'3 

ao 
ao 

aoo 
*ao5 

2.96 
2.98 

N.NW. 

'sE.'!!!! 

8.  SB.. 
S.  SB.. 

1.5 
*L5 

ai 
a4 

ao2 

'aw 
ao5 
a  10 

# 

29.298 

70 

89.371 

63 

11 

29.273 

60 

89.341 

57 

29.281 

65 

39.514 

56 

E.SB.. 

SB.il*! 

NB 

N.  NE.. 

a7 
'l2 

0.1 

a8 

3.95 

2.*  98' 
2.92 
2.97 

9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9a,  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

East.... 

SB.*!!."; 

8.  SB.. 
Calm... 

■■•: 

a2 
ao 

a  12 

'aw 
aoi 
aoo 

29.375 

75 

39.516 

63 

12 

29.341 

61 

29.534 

57 

29.461 

58 

99.544 

60 

E.NB.. 

Eisif!! 

Calm... 
Calm... 

1.9 
'6.'8 

ao 
ao 

8L9e 
'3.*62" 

ao2 
a  06 

SB 

'sB.'.::: 

Calm... 
Calm... 

1.7 

'i'o 
ao 
ao 

aoo 
'aoi" 

2.98 

aoi 

89.471 

64 

29.491 

71 

13 

29.498 

58 

89.481 

62 

29.518 
*29.'5i6 

63 
'73' 

29.489 

61 

SB 

SB."!'.'.'. 
Calm... 
Calm... 

a7 

as 
ao 
ao 

a  01 

aoi' 
aoo 

2.99 

E.SE... 

'sB."!!;: 

Calm... 
Calm... 

a9 

V.'i 
ao 
ao 


a  02 

3.'03 

aoo 
ao4 

29.441 

78 

14 

29.508 

.68 

29.443 

64 

29.531 

70 

29.449 

66 

S.SW.. 

SW .'!."." 
W.SW. 
W.  N>V. 

a  9 

*L9 

11 

ao7 
aoe* 

«.14 

a2o 

E.SE.. 

a7 

2.99 

26.460 

89 

29.398 

73 

SB 

Calm... 
Calm... 

e!se'!! 
"sB*.*!!!! 

Calm . . . 
Calm... 

'sb!".!!*. 

a  9 
ao 
ao 

'i.'9 
ao 
ao 

;i."6 

aoi 
2.94 
2.99 

'i'if 

*a66' 

2.96 
2L98 

'i'w' 

15 

29.407 

76 

29.378 

70 

29.445 

79 

29.398 

69 

W.NW. 

NB."!!!'. 
N.NE.. 
NE 

3.3 

*i*i 
a5 
a4 

a  15 
aoi" 

2.97 
2.88 

89.448 

71 

39.345 

74 

16 

29.440 

65 

89.335 

71 

29.485 

65 

89.293 

78 

SB 

aiB 

a7 
*i."4 

1.0 
1.8 

3.89 

*2.*83* 

2.88 
2.89 

29.368 

79 

29.205 

77 

SB 

W.NW. 

N.NW. 

1.3 
a7 
a7 

2.98 
2.95 
2.90 

17 

9  p!  m!  ,  Wl  8W! 

3am  1  'vv.  RW 

29.264 

79 

29.155 

72 

7  a.m. 
9  a.m. 
2p.  m. 



29.242 

77 

29.065 

68 

North.. 

2.4 

2.97 

NB 

'b!ne"-." 

E.NE.. 

1.0 

'i.'i 
1.8 

2.88 

"2.' 86* 
3.83 

29.258 

83 

29.063 

T7 

N.  NW 

2.1 
1.0 

ao4 

a  10 

9  p.m.  IW.NW. 

89.245 

71 

29.ii3 

64 
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Tablb  a  a. — Shtwfing  the  wind,  watery  barameiett  ifc. — Continaed. 


•s 

1 

WIHD. 

i 

k 

¥ 

1 

pa 

1 

Date. 

i 

d 
0 

WINB 

• 

i 

h 

•  1 
i  0 

• 

Data. 

i 

1 

it 

i 

% 

0 

r 

s 

1 

b 

! 

1R63. 
Jane    30 

3  s.m. 
7  a.  m. 
9  luni. 

2  p.m. 

3  p.  lu. 
9  p.  in. 
3  a.  111. 
7  a.m. 
9  lum. 
3  p.  m. 
3  p.  in. 
9  p.  m. 
3  a.iu. 
7  a.  rn. 

NE 

*b."8e!! 

8E    .... 
8.8E... 

as 

6.*2 

'i.'2 
as 
a7 

8.91 

8.'99 

i'62 
3.04 
0.99 

1863. 
July   13 

13 

14 

15 

16 

17 

18 

1 
19 

30 

81 

88 

83 

3  a.m. 
7  a.ro. 
9  a.m. 
3  p.m. 
3  p.  ra. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
3  D.  m. 

NB 

VE.V.'.'. 

He'.'." 

NB 

N.NW. 

4.4 

"i'i 

"4.'7 
1.3 

ai 

2.72 
i'TS' 

2.' 74 

2.78 
2.87 

29.191 

67 

29.601    a 

29.331 

69 

89.ebi  e 

July       1 

39.36:* 

64 

29.*554    57 

39.333 

66 

S9.48i  '9 

8E 

1.3 

3.93 

B.8E.. 

"sis'.*!!*.! 

Calm... 
W.  NW. 

a9 

"i.'i 
ao 
ai 

2.87 

'2.' 95* 
2.93 
2.99 

39.155 

78 

29.406  1  73 

Went   .. 
W.  8W 

sw.... 

1.8 

as 
a9 

2:85 

3 

39.944 

73 

».336,'» 

39.288 

71 

89.S99  iG 

9  H.m. 

2  p.m. 

3  p.  ni. 
9  p.m. 
3  a.m. 
7  a.ra. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.iu. 
2p.  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
Sp.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.m. 
3  p.  m. 
9  p.m. 

W.  NW. 

KW'.'.V: 
W.  NW. 
W.  NW. 

2L3 

i.8 
ai 
as 

8W.... 

1.9 

2.99 

29.313 
"39.375 

79 
72 

29.208 

ff 

3  p.m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
?a.m. 
3  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 

7  a.  m. 
9  a.m. 

8  p.  m. 
3p.  m. 

9  p.m. 
3  a.m. 

7  a.m. 
9  a.m. 

8  p.m. 
3  p.  m. 

9  p.m. 
3  a.m. 

7  a.m. 
9  a.m. 

8  p.  m. 
3  p.  m. 

9  p.  m. 
3  a.m. 
7  a.  m. 

Wwt   .. 

N.NE.. 
N.NW. 

*n'b.*!!1'. 

3.0 
4.1 

1.5 
2.7 

2.93 
2.82 
2.05 

2.94 

3 

89.343 

SI 

39.428 

70 

SSL  483 

ff 

W.  NW. 

w.Niv. 

Calm... 
Calm.   . 

3.4 

'i.4 
ao 
ao 

3.97 

8.*86 
2.94 
2.89 

29.426 

82 

39.534 

IS 

SB 

SE 

Calm... 

1.3 

a2 
ao 

aoo 
a  01 

3.09 

4 

89.445 

72 

29.588 
*».e75 

57 

29.435 

72 

.VI 

8E 

a7 

2.96 

SB 

BE.'.'.'.'. 
E.  8E.. 
Calm... 

1.6 

i*s 
a4 
ao 

ail 

i'oe* 

ao7 

2.96 

29.415 

83 

29.fl» 

fiS 

SE 

Calm  . . . 
Calm . . . 

1.2 

ao 
ao 

2.86 
2.97 
2L87 

5 

29.406 

73 

29.546 

57 

89.406 

73 

89.549 

!i7 

8B 

e!'ne!.* 

Calm... 
N.NE.. 

e".'ne!. 

ke".'.'.'. 
e.ne.. 

Calm... 

1.3 

"i.'i 
ao 
a  2 

i's 

L9 

a2 
ao 

2.97 

2.'92' 
2.92 
2.89 

2."  93 

2.'86 
2.87 
2.80 

B.NE.. 

"e!nb!.' 

E.  NE . . 
Calm.  .. 

1.2 

"ls 
a6 
ao 

aoo 

2.92 
2.93 
289 

29.385 

78 

89.638 

GS 

6 

29.455 

71 

89.601 

SB 

29.332 

73 

39L634 

60 

8E 

SE.'.'.'.'. 
E.  SB.. 
Calm... 

*8b'.;!!! 

SE.'.'.'.'. 
8.  SB... 
NE 

8.0 

i'3 
as 
ao 

Li 

"i.'i 
a3 
8.3 

29.358 

81 

2i'5W 

71 

7 

29.325 

74 



89.508 

63 

29.343 

74 

3.14* 
a  14 
296 

89.456 
si  398 

f?t 

NE 

*e."ne"! 

EaMt... 

Calm... 

Bait.'*.'." 

s.'se!!.' 

NB 

N.NE.. 

3.3 

6.8 

ai 
ao 

6.9 

i.i 

0.5 

as 

29.335 
■29.'326 

81 
■72 

70 

8 

89.306 

0 

29.335 

75 

29.181 

fi3 

9  a.m. 

8  p.  m. 
3  p.  m. 

9  p.  m. 
3  a.m. 

7  a.m. 
9  a.m. 

8  p.  m. 
3  p.m. 

9  p.  m. 
3  a.  m. 

7  a.m. 
9  a.m. 

8  p.  m. 
3  p.  m. 

9  p.  m. 
3  a.m. 

N.  NE . . 

'ilE.'.'.'.'. 

NB 

N.NE.. 

6.6 

6.'2 
4.6 
2.7 

295 

'a.*  92' 

288 
2.94 

i'is 

3.10 
3.13 

29.289 

88 

89.3S3 
■29."446 

6B 

9 

29.304 

75 

a 

29.330 

68 

89.496 

m 

N.  NW. 

e.'ne!". 

Ctdm... 
Culm... 

a  4 

"ai 
ao 
ao 

3,07 

x'oe 

3.03 
3.11 

NE 

'i'E.'.'.'. 
NB 

Calm... 

8.7 

"i"6 
a8 
ao 

ao2 

'aoi' 
an 
ao9 

29.282 

77 

89.478 

a 

10 

29.258 

68 

89.444 

55 

39.251 

66 

S9.456 

SR 

W.8W 

w!  N  W. 
W.  NW. 

N.NE.. 

a  I 

'as 
ai 

&4 

ao9 
".i*i2' 

.^02 
2.89 

E.  SB.. 

*8e';!'! 

SE 

8.SW.. 

1.3 

s.'6 
as 
a6 

iu 



ac9 
ao9 
a  12 

29.204 

86 

99.431 

m 

3 

29.807 

76 

89.391 

64 

29.395 

65 

89.896 

(>7 

NB 

nb!!!!! 
NE 

5.8 

'5.'4 
5.3 

2.78 

'i'so' 

2.77 

9  a.m. 
3  p.m. 
3  p.  m. 
9  p.  m. 

W.  NW. 

3.0 

an 

39.491 

59 

99.287 

R5 

W.  NW. 
W.  NW. 

3.9 
ai 

an 
ao9 

89.556 

57 

'S9L348 

70 
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Tablb  a  a. — Showing  the  wind,  wateTt  barometer,  ^.— OontiDued. 


•o 

WIND 

i 

r 

n 

1 

t 

Date. 

i 

o 

§ 

WWD. 

i 
*  • 

0  sc 

2^ 

X 
3.04 

i  16 

3.06 

an 
3!  64 

io2 

2.9a 

2.9.-5 

2.93' 

2!  94 
2.93 
2.96 

3!  09 

i'oi' 

3.  UI 

ii'lm 

i'oy' 
2. 93 
2.99 

2!  93 

2.' 93' 

2.78 
2.91 

2.' 95 

2!  98 
2,99 
3.13 

i't>9' 

3!  "12' 
2.  92 
2.93 

2!  93' 

2!  94' 
2.89 

3."09* 

1 

0 

1 

B 
S 

gs 
X 

1 

Date. 

1 

i 

1^ 

1  1 

i 

§ 

it 

► 

II 

s_ 

1. 8 

i.3 

'i.'s 

(J.0 
1,0 

3.2 

'i'3 

o.« 

0.2 
6.2 

"i.'7 

a  2 
a  1 

i.'u 

'4.0 
1.4 
1.4 

"2.'i 

(1.2 

a  J 

'0.9 

"i.6 
1.3 

4.2 

'5.'0 

3.2 
3.3 

ao 

"as 

"i.? 
ao 
ao 

'i.'8 

as 

a? 

2.1 

'i.'g 
1.9 
1.4 

1 

]863. 
July     24 

3  a.m. 
7  a,  ni. 

W.NW. 

0.2 

3.14 

1 

1863. 
Ang.    5 

G 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

3  a.m. 
7  u.  m. 
9  a.  m. 

2  p.  m. 

3  |t.  m. 
9  p.  m. 
3  a.  m. 
7  a.  ra. 
»  a.  m. 

2  p.  m. 
;j  p,  m. 
9  p.  m. 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  ui. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
^  a.  m. 

2  p.  ra. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m, 

3  p.  m, 
9  p.  m. 
3  a.  in. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m, 
9  p.  m. 
3  a.  ra. 
7  a.  111. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  ra. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  ra. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.fD. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

s.  sw.. 

W.NW ! 

w!nw' 

Calm    . . 
N.  NW 

ne!!!!! 
"ne!!!!! 

NE 

S.SE... 

W.  SW '. 

Nw!!!! 

SE 

NW.... 

s  w  ! ! ! ! 

sw!!!! 

S.SE... 

s.sw.. 
w.'sw! 

W.NW. 

w.sw. 

West... 

se!!!!! 


s.'s'e!!! 
s.se... 
sw  . . . . 

w!n\v. 

w!n\v! 
nw.... 

Calm... 

se!!."!. 

s.'se!!! 

Calm... 
Calm... 

*sw!!!! 
s.sw!! 

8  W  . . . . 

w.sw 
'w^st!!! 

's.'se!!! 

NB 

NE 

29.355     70 

29.288 

71 

9  a.m. 
2  D.  m. 

NE 

as 

3.14 

29.355     67 

29.334 

82 

3  p.  m. 
9  p.m. 
3  a.m. 

NE 

NE 

E  NE.. 

].3 
0.7 

a3 

3.13 
3.19 
3.07 

35 

29.398     62 

29.374 

75 

29.206     64 

28.480 

67 

9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.  m. 

3  p.  m. 
9p:  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  ui. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7a.ra. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  111. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9p.  m. 

N.NE.. 

NE*.'.!!! 
8W..  . 
W.8W. 

1.6 

L's 
a3 

U.6 

3.06 

aoi' 

3.02 
3.06 

3.16' 

*3.*25* 
a23' 
3.34 

70 

29.463 
29! 435 

71 

96 

29.346  1  63 

66 

29. 188  j  67 

29.268 

66 

W.NW. 
W.NW. 

!2.*5 
2.1 

29.163 

74 

29.230 

76 

S7 

29.193 

63 

29.230 

72 

29.218 

62 

29.198 

74 

NW.... 

*NW*.!!! 
NW.... 
8W.... 

2.8 

'i.*9 
a6 

0.6 

3.28 

i*28* 
3.28 
3.28 

29.315 

76 

29.069 

90 

28 

99.295 

67 

29.155 

72 

99.326 

66 

29.203 

70 

W.NW. 

w.sw! 

NW.... 
B.8W.. 

siEs!!!!! 

8!8e!!! 

SB 

NE 

e!8e  !! 

SB*!!!!! 
SB 

8.8W.. 

2.0 

"ui 

0.6 

as 

"Li 

'i."3 
a2 
ai 

as 

*i.*2 
a5 
1.1 

3.16 

aii' 

3.11 
3.06 

'i*07' 

3.07 
3.09 

iis 
i'os" 

2.98 
2.98 

29.338 

74 

29.190 
29.262 ' 

80 

29 

29.331 

64 

74 

29.969 

68 

29.293 

72 

29.235 

75 

29.232 

87 

30 

29.290 

67 

29.145 

73 

29.298 

68 

29.063 

70 

29.318 

77 

29.275 
'99.*388* 

77 

31 

29.363 

69 

69 

29.173 

70 

29.538 

63 

W.8W. 

w.Nw! 

SB 

Weat... 

w.'sw! 
sw!!!! 

8W.... 
8W.... 

1.9 

*i.'9 
a  2 

3.3 

'i.*8 

2.1 
1.9 

ao6 
aoi* 

3.05 

ai.00 
i'ii* 

2.99* 

29.169 

87 

29.525 

74 

Aug.      1 

29.187 

74 

29.  495 
29.'43i' 
'26.'329 

68 

29.265 

76 

70 

29.281 

89 

86 

2 

29.247 
29.*  317* 

82 

'so' 

29.369 
'29.'376* 
29!  397' 
99."377 

75 
72* 

w.sw. 
Nw!!!. 

NE 

N.NE.. 

2.8 
i"3 

ai 
a9 

29.374 

86 

82 

3 

3.34 
3.17 

29.480 

71 

77 

29.606 

69 

29.480 

66 

E.NE.. 

e!'ne!! 

E.NE.. 
Ciilm... 

1.4 

'i.*3 
as 
ao 

3.19 

a  09* 
3.11 

a  01 

B.8B.. 

'sk*!!!!! 

8W.... 

sw.... 

1.9 

*6.'8 

a  4 
as 

2.93 

3!  08' 
a  19 

29.565 

76 

99.413 
'99.*388' 

75 

4 

99.538 

68 

79 

29.443 

71 

99.388 

74 

8E 

8w!!!! 

8.  sw.. 

a? 

ai 
a9 

3.09 



3.09 
3.01 

North  .. 

*nb!!!!! 

NB 

a4 
'i.'7 

3.3i 

a  18 

aio* 
a90 

29.317 

90 

99.380 

80 

29.'254* 

82 

99.440 

67 
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Table  AA. — Showing  the  wind,  water,  haronuter,  kc, — Continued. 


1 

I 

WWD. 

i 

li 

if 

a- 
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t 

1 

Date. 

•0 
0 

1 

WIKD 

ii 

5 

1 

1 

i 

Dftte. 

o 

« 

> 

1 

1 

it 

e  — 
I 

2.2 

1863. 
Aug.     17 

3  a.m. 

7  a  ID. 
9  a.  tn. 

NE.... 

1.8 

a25 

186a 
Aug.  29 

30 

31 

Sept     1 

2 

3 

4 

5 

6 

7 

8 

9 

3  am. 
7  am. 
9  am. 
2  p.  m. 

NW.... 

a  13 

1 

29.538 

67 

SS1300    C 

Kaat  ... 

1.0 

3.17 

N.  NW. 

3.9 

ail 

29.565 

71 

29. 501,  S 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a-  m. 
9  am. 

K.  NE.. 

8E 

S.SW.. 

i.'i 
a? 
as 

a  24 

3.19 
3.27 

3  p.  ai, 
9  p.m. 
3  am. 
7  a  m. 
9  am. 
2  p.  m. 

NW.... 

Calm.., 
Calm... 

a? 

0.0 
0,0 

a  10 

2.96 
2.95 

{•••. 

le 

*29.*66e' 

68 

89.579    47 

29.583 

71 

S9.691    47 

8.  SE.. 

1.7 

3.16 

W.  8W. 

1.3 

2.96 

.. 

29.523 

77 

29.646   G 

3  p.  m. 
9  p.  m. 
3  a.  m. 

SE..... 
S.SW.. 

Calm... 

1.8 
0.4 
0.Q 

3.03 
3.05 

3  p.m. 
9  p.  m. 
3  a  m. 
7  am. 
9  am. 
2  p.  m. 

8,  SE.. 
Calm... 
SW.,-. 

2.S 
0.0 
0.4 

2.99 
2.96 
a  03 

19 

29.438 

72 

a."8S6   S 

29.473 

73 

a.GM,5l 

9  a,m. 

W.NW. 

1.8 

ao7 

SW.... 

1.9 

ao3 

1.... 

29.407 

8.^ 

99.538'^ 

3  p.m. 
9  p.m. 
3  R.  m. 

S.  SR.. 
K.NE.. 
N.NE.. 

'i."9 

1.2 
1.5 

'3,' 14' 
3.09 
3.21 

3  p.m. 
9  p.  ni. 
3  am. 
7  a,  m. 
U  am. 
2  p.  m. 

S.  SE.- 
S.SW.. 
SW.... 

2.8 
0.7 
0.5 

3.07 
2.97 

a39- 

'..., 

20 

29.395 

69 

29.596   56 

29.415 

70 

S9.509;S 

9  a.  m. 

NE..-. 

1.6 

3.25 

S.SW., 

i.2 

a40 

29.428 
*29.'383' 

74 
'66' 

S9.40B   ffi 

21 

3  p.m. 
9  p.m. 
3  a.  m, 
7  a.  m. 
9  a.  m. 
2  p.m. 

East  . . . 
Calm . . . 
Calm . . . 

0.7 
0.0 
0.0 

3.24' 

a  15 
a  14 

3  p.  m, 

9  p.m, 
3  am. 
7  am. 
9  am. 
a  p.  m. 

S.  SE,, 
8.  SE  . . 
N.NE.. 

1.6 
0.2 
4.3 

3.42 
a  45 

a  68 

a'30  e 

29.381 

68 

89.499   M 

w.  sw. 

1.9 

a  10 

NE.... 

6.2 

a77 

29.232     85 

JiSTi   57 

22 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  am. 
3  p.m. 

2.4 

0.8 
1.4 

3.06 

ao7 
3.00 

'29.232* 

'72* 

3  p.  m. 
9  p.m. 
3  am. 
7  am, 
9  am, 
2  p.m. 

N  E 

NE.... 
NE.... 

6.5 
4,5 
2.6 

3,83 

a  77 
a  83 

'29.'eoi'  ii" 


29.238 

68 

2a649   55 

KE.... 

3.1 

a  16 

E.NE-. 

2.6 

a  75 

29.333 

63 

29.686   5B 

23 

3  p.  m. 
9  p.m. 
3  am. 
7  am, 
9  am. 

2  p.m. 

3  p.m. 
9  p.m. 
3  am. 
7  am. 
9  am. 
2  p.m. 

KE 

E.  NE.. 
SE 

2.4 

0,5 
1.4 

a  16 
a  16 
a  19 

'29."396" 

*66" 

3  p.  m. 
9  p.m, 
3  am. 
7  am. 
9  a.  m. 

2  p.m. 

3  p.m, 
9  p,  m. 
3  am. 
7  am. 
9  am, 

2  p.  m. 

3  p.m. 
9  p.m. 
3  am. 
7  a.m. 

N  E  -  . . , 

NE.... 
NE..., 

3,i 
0,4 

ai 

3,67 

a.-i? 
a  56 

'i'swis' 

29.376 

60 

i.iiejj 

SE 

'e/neI. 

SW... 

nvv.... 

1.1 

'2.8 
1.8 
4,0 

a  25 

ass' 
a  18 
a  28 

29.' 221 

'ei* 

8.SE., 

2.8 

*29.'3«V« 

S.SE  .. 

S.8E.. 
W.NW. 

ao 
0.7 
1.2 

24 

28.975 

68 

a  81 
a  73 

29. 353   e 

29.241 

53 

29.S68 

S) 

N.  NW. 

a2 

a53 

'29."  444' 

*66' 

w.'nw. 

2.3 

3.87 

*«.'» 

78 

3  p.  m. 
9  p.m. 
3  am. 
7  am. 
9  am. 
2  p.m. 

nw.... 

NW... 
N.  NW. 

2.4 
0.7 
a9 

a  36 
a  24 
a  16 

29.569 

'52" 

N.  ^. 
N.NW. 

NE  .  . . . 

2.9 

0,9 
2.5 

3.75 
a  69 

a  73 

'aii' 


eo 

25 

29.655 

49 

29.568^5* 

n.  KW. 

1.] 

a  24 

'29.' 629' 

62 

9  a  in, 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  ft.  m, 
9  a,  m. 
2  p.  m. 

NE . . . . 

2.7 

3.70 

'29:578  '  9 

26 

3  p.m. 
9  p.m. 
3  am. 
7  a.  m. 

SE 

SW.... 

w.sw. 

1.5 
0.1 

L2 

a  20 
a  19 
a  10 

'29.'596" 

'53' 

E.  NE.. 

SE 

S.  SE  . . 

1,6 
0,6 
0.5 

3.69 
3  72 

a  76 

'i'se's' 

29,560 

55 

*29.5i4   M 

9  am. 
2pm 

w.sw. 

3,0 

a  15 

'29.446' 

'74' 

S.SE., 

i.4 

3.74 

aaaw'  'S 

3  p.m. 
9  p.  m. 
3  a.  m. 
7  am. 
9  am. 

2  p.m. 

3  p.in. 
9  p.in. 
3  am. 
7am. 
9  am. 

2  p.  m. 

3  p.m. 
9  p.m. 

Wt-14t... 

sw... 
w.  sw. 

3."  4 
0,8 
1.5 

a  14 
a  19 
a  14 

3  p.  in. 
9  p.m. 
3  am. 

7  a  m. 
9  am. 

8  p.m. 
3  p.m. 

9  p.m. 
3  am. 
7  am- 
9  a  ro. 

2  p.m. 

3  p.m. 
9  p.m. 

8.  SE.. 

SE 

N.  NW. 

T.7 
0.1 
0.2 

3.64 
a  75 
a  68 

»'296'63' 

29.423 
'29.' 391' 
'99.256 

62 
*6i' 
69 

27 

*»  4«   0 

w.  sw. 

1.6 

a  23 

NE... 

4.3 

a  78 

'&«»]'» 

•     28 

8.SE.. 
8.  8W. 
W.NW. 

3.2 
2.2 
1.8 

a  16 
a  06 
ao6 

'29.i68* 

'57" 

NE . - , . 

NE.... 
E.NE.. 

4.7 
2.7 
2.2 

3.68 

a  64 
aeo 

'^W"S6 

28.971 

58 

29. 745;  55 

W.NW. 

*Nw!'.!. 

N.NW. 

4.2 

"i.'9 
2.4 

ao8 

'a94* 
a20 

29.' 694' 
'29.'278" 

■58' 
*46 

e'.ne.. 
eVne!! 

Calm... 

2.6 

*i.*6 
ao 

a  66 

ail' 
a  69 

89:©i": 

S8 

i' 
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Tablb  AA. — Shotting  the  wind,  water,  barometer,  dfc. — Gontmned. 


1 

o 

WIND. 

i 

k 

Si 

K 

•0 

1 

ta 

i 
1 

IS 
-a 

Date. 

0 

WIKD. 

i 
li 

•0 

V 

i 

Date. 

i 

O 

it 

'Z 
X 

i 

0 

it 

1 

•a 

1863. 
Sept.    10 

3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  ni. 
7  a.  ra. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m, 
3  a.m. 
7  a.  m. 
9  a.  in. 

2  p.  m. 

3  p.  ra. 
9  p.  m. 
3  a.  rn. 
7  u.  m. 
9  a.  ni. 

2  p.  m. 

3  p.  m. 
9  p.  in. 
3  a.  m. 
7  a.  ni. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  u\. 
3  a.  ni. 
7  ft.  in. 
9  a,  m. 

2  p.  m. 

3  p.  m. 
9  p.  ni. 
3  u.  in. 
7  a.  m. 

Calm... 

s.  sw . . 

W.  SW  - 

0.0 

1V7 
i.'e 

3.70 
*3.'69' 

1863. 
Sept  22 

23 

24 
25 

26- 
27 

28 
29 

:jo 

Oct.      1 

2 

3 

3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  in, 
7  a.m. 

SE 

s'sE.'!! 

S.SE." 
8.  SE... 
8.  SW . . 

s  w .... 

w'sw! 

N.NE  -. 

N.NE.. 

N.NE  i! 

*n!'ne]! 

N.NE.. 
E,NE.. 

0.3 

"a'i 
2.7 
ai 

"as 

*2."8 

a  8 
as 

"as 

*4.*6 

a  7 
2.4 

a  52 

"a  49" 

*a44* 
a  47 
a  30 

3.34 

3.42 

a  66 
a  58 

3,74* 

"a"74* 

3.  7;-> 

a  70 

29,612 

55 

29.828 

44 

29.508 

63 

29.759 

59 

11 

2.  5i  3.  67 
2.  9|  3.  63 

29.  .348 

65 

29.576 

61 

29.306 

69 

29.456 

57 

W.NW. 

W.N  W '. 
N.NW.. 
NE 

2.9 

*2.'5 
1.7 
3.9 

3.63 

3.59 
a63 
3.64 

29.368 

76 

29.358 

77 

12 

29,425 

66 

29.478 

55 

29.496 

57 

29.652 

45 

NE 

NF.V..'.'. 

Calm... 
Calm ... 

8 W  V.,. 
SW... 
8.  8W . . 

4.3 

'2.3 

0.0 
0.0 

"I'.S 

*2."9 
0.7 
0.1 

3.74 

'3.' 73' 
3.71 
3.65 

'3.' 67" 

3.' 53* 
3.56 
3.52 

13 

29.486 
29.443 

61 
'53" 

29.679 
29.*  729 

48 
48' 

29.429 

52 

29.730 

48 

9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a,m. 

2  p.  m, 

3  p.  m. 
9  p.  w. 
3  a.ra, 
7  ».  m, 
9  8.m. 

2  p.m. 

3  p.  Dl. 
9  p.  ra. 
3  a.  ra. 
7  a.  ra. 
9  a.m. 

2  p.  m. 

3  p.  ra. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  ra. 
9  p.m. 
3  a.m. 
7  a.  m. 

E.  NE  . . 

e/nb!! 

E.SE  .. 
Calm . . . 

S.sw!! 

s.'se!!! 

8.  SE... 

S.SE... 

sw!!!! 

sw!!!! 
s  w . . . . 

W.SW. 

w.*sw* 

se!!!!! 

8.  SW . . 
W.SW 

"se!!!!! 
"s.'sE."!! 

Calm . . . 
Calm... 

2.2 

L7 

ai 
0.0 

2.'i 

a  2 
1.4 
J. 3 

'2.*i 

"i'i 

1.3 

1.1 
a? 

0.2 
0.1 

a4 

"i.'s 
0.0 

3.T2 

a  57 
a  56 
a  48 

3.56 

.a  43' 
a  47 
a  45 

a  47 

a  56" 
a  49 
a  51 

ase 

a  44 
a  34 
a38 

a  41 

a  47* 
a  46 
a53 

29.341 

73 

29.699 
29."  636* 

I» 

14 

29.328 

64 

€1 

29.378 

61 

29.ii82. 

42 

s.sw.. 

s'swi." 
sw.... 
sw.... 

s  w  y... 

se".!!! 
s.sw.. 

S.SE... 

2.5 

"i'b 

2.5 
2.3 

*2."5 

i'o 

1.2 
0.2 

a  48 

3.' 56' 
3.44 
a  42 

'3.' 43" 
2.  .36 
3.46 

29.315 

62 

29.47* 

aa"^r 

'29^306' 

58 

15 

29.343 

71 

55 

29.393 

m 

51 

29.339 

86 

29.225 
29."  265* 

80 

16 

29.342 

1 

71 

69 

29.318 

66 

29.383 

62 

9  a.m. 

South  , . 

1.3 

'3.0 
3.0 
2.2 

3.49 

3*57' 
3,44 
3.57 

2  p.  m. 

2  p.  m. 
9p.tu. 

3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  ra. 

3  p.  m, 
9  p.m. 
3  H.  m. 
7  a.  m. 

s.'sw;! 

S.  8  W  . . 
8.  S  W  . . 

29-207 

85 

29.379 

72 

17 

29.140 

73 

29.375 

67 

28.995 

69 

29.441 

58 

W.NW. 

W.N  W ' 
N.  NE.. 
N.  NW  . 

2.9 

'3.*6 
3.5 
3.6 

i's 

'2.6 
1.3 
1.6 

*i.*8 

1.0 
2,6 

3.47 

3.61' 
a  60 
a  45 

a  54' 

'a  66* 
a65 
a  60 

3.65 

a  66* 
a  48 
a  30 

29.095 

67 

29.398 

69 

38 

29.278 
29.'462' 
"29.476 

47 
38 
'43' 

29.415 

60 

29.383 

54 

9  a.ra.    N.NVV.I 

9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  in. 
9  p.m. 
3  a.m. 
7  a.m. 

SE..... 

's.'se!!! 

Wet;t . . . 
W.  SW . 

*8.*8e!!! 

8.'se!!! 

W.NW . 

Webt . . . 

0.1 

ao 
1.6 

*i.'8 

1.7 
1.5 

ass 

.a  63 
a  49 
a  41, 

a4i' 

■a46 
a  38 

a  40 

2  p.  m. 

3  p.  ta. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.ra. 
7  a.  m. 
9  a,m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  in. 

2  p.  ra. 

3  p.  m. 
9  p.  m. 

N.  NW  . 
N.  NW 
North  .. 

N  w  y.v. 

"w.'sw* 
S.sw.. 

SW.... 

29.266 

6» 

19 

29.494 

40 

99.246 
"29.*  301* 

65 

29.509 

a4 

48 

29.413 

48 

99.196 

58 

SO 

29.381 

47 

29.164 

49 

29.324 

50 

29.207 

45 

SW..-. 

w.swl 

NE 

N.NE.. 

iiE.y.V. 

"rne!! 

E.  NE  . . 

3.1 

'3."4 
L4 

1.4 

*2.'6 

'2."6 

1.0 

a  35 

'a  36* 
ass 
a  61 

aCT 

a  65' 
a  53 

9  a.ra. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

W.KW. 

Wert!!! 

Calm.. 
SW.... 

8e!'.!!! 
s!sw!! 

West... 

9l9 

'i.'e 
0.0 
0.6 

4.2 

a  41 

a  39 
a  35 
a4i 

as? 

a  64 

3t56 

29.268 

67 

29.279 
*29.'3i2' 

54 

21 

29.3^ 

58 

SO 

29.534 

51 

29.147 

51 

29.624 

57 

28.  948 

55 

29.744 

51 

3a  976 

41 

63  w Vol.  ii 
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Tablb  a  a. — Showing  the  tcind,  wafer  ^  barometer,  Sft. — Contiiraed. 


1 
•s 

§ 

WUfD. 

i 

h 

is 

pate. 

i 

■s 

WMTO. 

9 

1.1 

-2,     ! 

1*  .i 

Date. 

i 

« 

>  X 

O 

k 

It 

1883. 
Oct.       4 

3  a.  m. 
7  a.  m. 
9  a.  ni. 
9  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  zn. 
7  a.  m. 
9  a.  m. 
S  p.  m. 
3  p.  m. 
9  p.  in. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  in. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  ni. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  zn. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  in. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

W.NW. 

4.2 

3.95 

1863. 
Oct.     16 

17 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

Calm... 

ao 

1 
aes  1      -  1 

29.084 

38 

^  14i   E 

W.NW. 

W.NW ! 
W.NW. 
W.NW. 

4.0 

3.*6 
2.4 
2.1 

3.67 

'i*64* 
3.55 
a  47 

CBlm... 

'eVne!'. 

Calm... 
E.SE  .. 

0.0 

*a4 

0.0 

0.1 

a72 

a  78* 
a73 
a© 

29.211 

50 

29. 001   S 

5 

29.344 

^^1 

28.!nO|a 

29.450 

39 

2g.OQ5  s 

W.NW. 

2.3 

a  42 

S.SE... 
's.'sVv.*. 

S.  SW.. 

2.5 

i'i 

3.3 

4.8 

aw 

._   1 

29.469 

45 

i  ^  738  '  fc 

W.NW. 

West... 
W.8W. 

2.0 
2.1 
0.1 

1  5  ^'  ™ 

3S4f 

6 

29.494 
29.392* 

37! 

'dsl 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

9  p.  m. 
3  a.  m. 
7  a.  m- 
9  a.  m. 

2  p.  m. 

3  p.  ni. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  ni. 
9  p.  m. 
3  a.  m. 
7  a,  m. 
1>  a,  HL 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m; 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

a  74 
a  49 

'  28.87818 
2fi  833  ^ 

W.SW. 

as 

&w .... 

iviV.V. 
8W  .... 

S.  .sw.. 

5.8 

'6.'i 
2.2 
0.9 

a  25 

ao9 
ail 

45.aJU|13 

29.331 

51 

28.936  fi 

sia 

NE 

NB 

L3 
1.0 
2.1 

3.76 
3.84 
3.84 

1 

7 

29.382 

48 

29.161   41 

29.417 

40  i 

29  190{£ 

NE 

ke'..'.'. 

8.SW.. 

sw.... 

2.4 

1.3 
0.1 
1.3 

3.90 

'i"78" 
a  70 
3.58 

S.  sw.. 

Souih  .. 

s.sw  .. 

1.6 

as 

4.  ! 

ao 

a  18 

a  18* 
a  23 

a  16 

29.417 

49 

....) ... 

8 

29.403 

43 

29.  Oil  1 51 

29.ti64 

45 

.  ^C94|4^ 

8.8W  .. 

N.NW.' 
N.  NW  . 
North  .. 

2.0 

ao 

1.1 

3.0 

a66 

3.65* 
a79 
3.90 

w  sw 

9.9 

3.43 

29.153 

.58    ; 

9.aoi'i^ 

W.SW. 
W.SW. 
W.SW. 

ao 
1.1 

1.3 

a25 
a  21 
ao8 

9 

29.279 

^  1 

S9. 384,7 

.     1.... 

29.454 

44 

99. SM  -S 

N.NB.. 

NE  !.'.'.'.* 

NE 

N.NW. 

4.7 

i"8 
3.9 
1.8 

4.06 

4.03 
a98 
a83 

W.NW. 

2.8 

a2o 

29.552 

48 

29.701  a 

Nw:::: 

W.NW- 
NW.... 

1.8 
1.4 
0.9 

a  19 
a26 
a35 

10 

29.638 

46 

99. 631;  7 

29.745 

34 

99.871  S 

N.NW. 

2.3 

3.86 

NW.... 

1.0 

ass 

29.725 

47 

99  7631$ 

NE  .... 
E.NE.. 

Calm... 

1.6 
0.1 
0.0 

3.77 
3.76 
a73 

N.NW. 
Calm  . . . 
W.NW . 

I.  a 
ao 
as 

a56 
atfi 
aeo 

11 

29.721 


37  1 

1 

99.754  35 

29.714 

32 

29.405|£ 

8.SW.. 

S.SE.'.'.' 

8E 

8.SE... 

1.5 

1.9 
2.6 

a79 

aT?' 
a8o 
a83 

W.NW. 

w'nw  ! 

W.NW. 

N.NW. 

2.7 
3.*7 

ai 

2.1 

a66 

ase 
a  65 
a68 

29.601 

51 

29.«5,35 

12 

29.496 

48 

si'ffii  i  a 

29.372 

49 

39.753  S 

8E 

isiNE*!! 

K.NE.. 
E.8E... 

3.8 

2.5 
2.3 

a90 

aw 
a87 
a86 

North  .. 

n.'ne!! 

North  . . 

N.NW. 

2.6 

i'9 

1.7 
1.7 

a  63 

ass" 
ass 
a  54 

29.356 

52 

99.Sl7i» 

13 

29.378 

52 

29.899  a 

29.412 

49 

. 1 

99.967  9 

E.SE  .. 

b.ne!! 

NE 

Calm... 

1.6 

i."6 

0.3 

ao 

a  79 

an 
a67 
aTO 

N.NB.. 

ne!."^*. 

Calm . . . 
NE 

1.9 

i.6 
ao 
ai 

a  61 

aei" 
a56 
a  57 

14 

29.369 
29.*37i' 

58  1 
49* 

99.994   41 
■99.*9i9*'"35 

29.374 

43 

99  m  1  31 

N.NW. 

se'!!!*.'. 

Calm... 
Calm... 

0.1 

"i.'s 

0.0 
0.0 

a63 

aim 
a53 
as9 

NE 

a  4 

aeo 

29.326 

5^ 

99.874   43 

E.  NE  . . 
E.  NB  . . 
NE 

1.0 

a  I 
ai 

a  57 
ass 
a56 

15 

29.353 

51 

99.845;3: 

29.371 

44 

99.834  i 

SB..... 
Calm... 

0.7 
"l9 

ao 

a62 

'ae7* 
a62 

N.NB.. 

QE.'.V.'. 
E.6B... 

a7 

i.'s 
a2 

a58 

*a58' 
a56 

29.264 

58 

99.757   44 

29.226 

52 

■29.729  i 
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Tablb  a  a. — Showing  the  roind,  waiety  barometer  ^  ifc. — Oontinned. 


1 

WIND. 

k 

•0 

r 

-6 

S 
•0 

1 

Date. 

i 

■s 

g 

WIKT>. 

i 

k 

r 

a 

■0 

u 

1° 

1 

Date, 

i  " 

> 

r 

i 
1 

r 

u 

1863. 
Oct.    38 

3a.m. 
7a.m. 
9  a.m. 
Sp.  m. 
3p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 
9  p.  m. 
9  p.  m. 

3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7a,m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  u.m. 
9  a.m. 

2  p.m. 
3p.ro. 
9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 

Calm... 

ao 

ado 

1863. 
Not.     8 

10 

11 

12 

* 

13 

14 

15 

16 

17 

19 
20 

3  a.m. 
7  a.  m. 

NW.... 

2.2 

a94 

29.663 

37 

29.771 

W 

S.SB.  .. 

8.8B... 
8.8B... 

1.8 

'i*2 

2.3 

a9 

a  49 

aii' 
a35 
a39 

9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 

N.NW.. 

'n!nw.*.' 

NW.... 
NW.... 

a3 

'a*i 
a  9 
a5 

a79 

3.*85' 
a  79 

a  87 

29.557 

48 

29.820 

38 

89 

29.509 

46 

29.877 

26 

29.3b0 

40 

29.728 

23 

8.8B... 

8.8W.. 
W.NW. 

1.4 

"2.6 
2.4 
2.4 

a39 

aie' 
a  52 
a  72 

SW.... 

*s*8w:; 

SW 

SW.... 

2.6 

'i'i 
4.2 
as 

4.00 

i*30 
4.20 
4.34 

29.115 

46 

29.S<;4 

38 

90 

28.967 

.53 

29.357 

37 

29.111 

36 

29.117 

41 

N.NB.. 

N.NW*! 

NW.... 
NW.... 

2:0 

'i'i 

2.9 
1.9 

a69 

3.72* 

a57 
a  58 

SW.... 

sw'.'.'.'. 

SW.... 
SW.... 

4.2 

*2.*8 
1.2 

a6 

4.41 

4.*27' 
4.12 
a95 

29.126 

38 

29.088 

58 

31 

29.163 

34 

29.115 

48 

29.502 

30 

29.096 

45 

W.NW. 

ifw '.'.'.'. 

Calm... 
Calm... 

1.1 

b'i 
ao 
ao 

a46 

a44 
a35 

a  48 

S.SW.. 

"s'sw.'.' 

SW 

S.SW.. 

a6 

'ao 
1.0 
a3 

a93 

aei' 
a77 
a  68 

29.654 

36 

28.995 

56 

Not.     1 

29.732 

31 

29.052 

49 

29.747 

33 

29.136 

54. 

SB.... 

*b!8eV! 

SB 

S.SB... 

1.8 

"2.'7 
3.6 
2.6 

a59 

aes' 
a  76 
a65 

East.... 

'n'.ne*."* 

NNE.. 
N.NW.. 

a2 

'i.*6 
a  6 
5.7 

a66 

aeo" 
a67 
a35 

29.664 

41 

29.209 

47 

2 

29.508 

44 

29.045 

44 

29.240 

44 

29.028 

40 

SW.... 

W.8W.' 
WeHt... 
Wert . . . 

3.3 

Hi 
a8 

2.0 

a64 
# 

N.l^W.. 

NNW.*! 

N.NW.. 
NW.... 

4.0 

'ao 
2.7 
1.6 

a35 

'a*45* 
a  47 
a  47 

29.161 
'29.*342' 

56 
*4i' 

29.130 

36 

3 

29.244 

36 

29.560 

33 

29.330 

a*) 

W.NW. 

W.8W. 

S.8W?. 
8.SW... 

8.*8W!! 

8.8b!!; 
w.sw. 

ao 

'2.3 
a  4 
1.1 

i.7 

'i.*9 

1.6 
4.1 

9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 

N.NW.. 

NNW!.* 
N.NW.. 
N.NW.. 

'nnw*. 
nIne!! 

N.Nlfi  .. 
N.NW.. 

2.4 

'2.7 
1.5 
2.0 

"i.*5 

'i.*2 
ai 
ai 

a  47 

'a  49' 
a52 
a  59 

'a66* 

'3*65* 

a  63 
a  61 

29.58U 

48 

29.381 

36 

4 

"i.3S 

'4**16' 
a93 
a97 

29.566 
29.465' 
'29.'256 

39 

'ii' 

'46' 

29.429 

38 

29.455 

35 

29.391 
'29.'372' 

43 

5 

28.957 

46 

35 

29.169 

45 

29.337 

38 

W.NW. 

W.SW  . 

Wert   .. 
W.NW. 

3.3 
'2.*4 

as 

2.7 

a89 

4.' 05 
4.14 
4.19 

9  a.m. 
2p.ro. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  H.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.ro. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 

SW.... 

'sw  !.'.*.' 

S.8W  .. 
S.SE... 

as 

"6.*6 

a  7 

IS 

a66 

*a*67' 
a  73 
a  79 

29.253 

55 

29.254 

44 

6 

29.296 

45 

29.186 

37 

29.402 

34 

28.933 

36 

W.SW. 

's.8w!! 

S.SW.. 
West... 

.2.0 

*i.*p 
2.1 
as 

4.21 

4."24 

4.15 
4.13 

S:SW.. 

*W*SW. 
SW.... 

ssw.. 

2.0 

'i.*i 
a6 

L4 

a  91 

'a  92* 
a  91 
a  89 

29.386 
'29*098* 

48 
...i 
44 

28.843 

53 

7 

2a920 

47 

29.107 

45 

28.918 

50 

W.NW. 

W.Nw! 
North.  . 
NW.... 

4.0 

'3.9 
1.9 
1.8 

a  95 

'are 
a  71 
ae9 

W.NW. 

*W*NW/ 
W.NW. 

Weat . . . 

2.6 

"a4 
a  6 
2.4 

a89 

'a87* 
a  90 

4.03 

29.216 

51 

29.052 

46 

8 

29.518 

40 

29.176 

39 

29.681 

32 

29.322 

31 

NW.... 

W.NW' 
NW.... 

a2 

as 
2.7 

a87 

'i.'oi' 
a  90 

SW.... 

8.*8W*!.' 
S.SW.. 

2.1 
'ao 

4.13 

*4."3i* 
4.25 

29.701 

? 

29.219 

44 

29.'73i 

30 

29.259 

38 
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Table  AA. — Showing  the  wind,  water,  barometer,  ^^t^.-— Gon^nei 


i 
1 

WIND. 

i 

^  . 

It 

r 

|5 

Data. 

i 

"S 

X 

WIITD. 

P    1 

SS                10 

I 

Date. 

1 

il 

i 

1 

i 

5.2 
i 

1  = 

1863. 
Nov    21 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a,  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  ra. 

2  p.  m. 

3  p.  m. 
9  p.  ni. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  «.  in. 
7  a.  ra. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 

SW 

s.sw"* 

W.NW" 
W.NW. 
W.SW. 

3.2 
1.3 

4.19 

'i'.m 

'4'.  02 

a  95 

4.07 

1863. 
Dec     3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

3  a,  m. 
7  a.  m. 
9  a.  ra. 
2  D.  m 

S.SE... 
*8.*SW^' 

2:1 

iVs 

' 

29.212 
"29.'2i6' 

35 
37* 



.  »L4a 

is 

3  p.  m. 
9  p.  m, 
3  a.m. 
7  a,m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  ft.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  ra. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.ra. 

2  p.  m. 

3  p.  m. 
9  p.  ra. 
3  a.m. 
7am 

S.SW... 
W.SW. 
W.SW. 

w.Nw! 

w*sw" 

NW... 
N.NE .  - 

2.8 

as 
as 

k'i 

*2.*4 

i.a 
ai 



22 

29.427 

32 

4T 

29.705 
29.' 780* 

36 

S9.3» 
^'481 

41 

Weat . . . 

Calm  ... 
N.NE  .  . 

ii'E.'.'.y. 
NE ".".'!; 

E.NE  .  . 

E.NE  .  . 

e.ne"! 

W.SW  . 
W.SW.. 

e,ne"! 

W.SW. 
W.SW.. 

s.sw.. 
s.sw"! 
s.'sw!." 

SSW-. 

SW 

1.7 

'i."2 

0.0 
2.0 

'2."3 

'3.7 
3.5 

ao 

"2.*4 

3.' 5 
2.7 
1.4 

'i."3 

'2.'2 
2.9 
1.2 

"2.'8 

i'b 

2.0 
1.1 

4.04 

4.'2r 
4.07 
a  97 

a  85 

3.73 
3.  5.3 
a  51 

a  47 

3.52 
a  52 
3.T2 

asi" 
'4.02' 

4.07 
4.07 

'4.' 28*, 

4.' 05 
4.12 
a  93 

« 

23 

29.849 

34 

msifi ,» 

29.859 

33 

sa.7ao  fi 

North  .  . 

NB.:::: 

NE  ..  -- 

Calm... 

2.5 

"i.'a 
0.1 
0.0 

29.712 

36 

S9.7BJS 

24 

29.531 

36 

'9^'^\k 

29.088 

35 

S9i8S|3: 

S.SW.. 

S'SE*!. 
S.SW.. 
S.SE... 

2.0 

2.'4 
1.4 
O.T 

29.098s 

31 

tt.79i 
«L7M 

Urn 

£ 

25 

29.328 

26 

a 

29.  .360 

21 

ii 

S.SE... 

"s.sb"..'. 

S.SE.'.. 
Calm... 

1.7 
*d."9 

a  I 
ao 

29.271 

33 

s 

26 

29.358 
29.341 

24 

si 

M 

t9L5» 

SI 

^W.SW. 

W.SW* 
WNW, 

NNW.. 

0.7 

"I'.i 
1.1 
as 

29.266 

41 

sasM 
asLsii' 

c 

27 

29.306 

38 

« 

29.260 

32 

tSLSBS 

3! 

9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  in. 
3  a.  m. 
7  a.  in. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  tn. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 

SW  .... 

W.SW. 
W.NW 
W.NW 

W.NW  ' 

NNW  ." 
W.NW. 
W  .NW  . 

W  *N  W 

W.NW ; 

We«t    .. 
W.SW.. 

1.9 
2.9 

ao 

2.6 
2.9 

3.3 

3.2 
2.0 

1.8 

a  93 

a  80* 
a  83 
a  72 

3.78 

3.8-2 
a  93 
a  92 

"4.'63 

3.99 

9  a.  ra. 

2  p.  m. 

3  p.  m. 
9  p.  ra. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  pm. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  ft.  ra. 
9  a.ra. 

2  p.  ra. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  ra. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.ra. 
9  a.m. 

2  p.  m. 

3  D  m 

N.  NW  . 

'ne.V,! 
NE ..:. 

se 

0.6 

i'4 

1.4 
2.1 

29. 141 

42 

SBL7SS 

S 

28 

29.196 
29.230 

31 

3S 

SB 

2.8 

29.318 
29.456 
29.535 
29.542 

23 

ig  ' 
"7" 
"ii' 

S91541 

a^ 

S.SE... 
S.SE... 
S.SE... 

2.8 
2.9 
1.9 

29 

89L474 
99*]40' 

»«r4* 

a 
i 

SW  .... 

W.SW ! 

W.SW. 

Calm  - . . 

0.7 

"i.'i 
0.4 
0.0 

•--- 

*« 

30 

29.649 
29.' 720* 
29.707 
29.' 646' 

9 

"9 

21' 

'25" 

35 

9  a.  m. 

2  p.  m. 

3  p.  ra. 
9  p.  in. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a,m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

West... 

W.SW. ' 
SW  . . . . 
W.SW  . 

"w.'sw* 
SW !"' 

West . . . 
West . . . 

w.  n'w 

NW"" 

Calm  . . . 

2.2 

*  i'.B 
1.8 
2.1 

'a  7 

'a  6 
4.9 
4.0 

2.'7 

ai 
0.0 

Calm  . . . 

n!'ne*! 

N.NE.. 
N.NE... 

0.0 

'i.*8 
4  3 
5.1 

Dec     1 

2».lff 

i' 

29.500 

27 

29.119 

St 

N.  NE . . 

n!ne!! 

N.NE.. 
North  .. 

&3 

7.9 
7.7 
5.3 

2 

29.402 
29.' 337 
29.' 460' 
'29.'57i' 
29.*  626 

43 
43 
32' 

42 

32' 

SSL  OSS 

91 

m,m 

n 

NW.... 

ae 

n.on 

B 

vnr 

as 
1.4 

9p.  m.    NW...J 

mm 

» 
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Tablb  AA. — Showing  the  wind,  water,  barometer,  Sfc. — Oontinned. 


1 

1 

WIND. 

ii 

It 

1 

r 

1 

Date. 

WIND. 

II 

^5 

t 

Data. 

1 

1^ 

1 

ll 

% 
1 

1 

1863. 
Deo.      15 

3  a.  m. 
7  a.  m, 
9  a.  in. 

2  p.  m. 
3|).  m. 
9  p.  ni. 

3  a.iu. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  u.  m. 
7  a.  m. 
9  n.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m, 
7  a.  m. 
9  a.m. 

2  p.  m, 

3  D.  m. 

NW.... 

n!nw! 

KW.... 
E.NE.. 

0.9 

i.'o 
as 

0.6 
2.4 

- 

1863. 
Dec.    27 

28 

29 

30 

31 

1864. 
Jan.      1 

2 

3 

4 

5 

6 

7 

3  a.in. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  It.  m. 
7  a.  in. 
9  a.m. 

2  p.  ni. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  ni. 

3  p.  m. 
9  p.  ni. 
3  a.m. 
7  a,  m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  &  m. 
7  a.m. 
9  a.ra. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 

E.NE.. 

ad 





29.555 
'29.657* 
29.725' 

10 
"f 
'12' 

29.510 

35 

E.NE.. 

"e.'ne".! 

NE 

E.  SE  . . 

as 

as 

4.7 
a7 

S9.369 

36 

16 

29.134 

36 

29.675 

26 

28.698 

37 

E.NE.. 

EiNE']! 
E.NE.. 

E.NE.. 

a7 

6u3 
5.S 

South  . . 
West    . . 

w.  sw. 

a.5 

*i.*2 

4.5 

a  7 

29.562 

29 

2a  607 
'28.'735* 

35 

17 

29.314 

29 

30 

28.961 

31 

2a  966 

19 

E.  NE . . 

s.'sw'.* 

S.8W.. 
Wert... 

4.0 
0.7 

a2 

w.  sw 

'iv'vli'.V. 

West ,  . . 

w.sw 

as 

'4.0 
2.1 
1.3 

28.858 

30 

29.060 

is'.hii 

'29.606' 
'29.647 

23 

1£ 

28.898 

24 

IS 

28.956 
'29.*  174 

16 

'is' 

11 

KW.... 

1.6 

NW.... 

w.sw! 

W.  NW. 
N  NW. 

Nw'.i" 

n.'nw! 

NW.... 

0.6 
a4 

0.S 

1.9 

4.6 

"as 
6.3 

'94 

NW.... 
W.  NW. 
W.  NW. 

2.0 
2.2 
2:2 

19 

29.406 

24 

29.630 
'29.'386' 
29.056' 

IS 

29.583 

5 

15 

W.NW. 

2.1 

29.642 

13 

IS 

*20 

9  p.  m. 
3  a.111. 
7  a.ni. 
9  a.m. 
Sp.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 

.... 

29.643 

5 

28.990 

1 

29.604 

3 

29.961 

?7 

29.550 

18 

.... 

29.361 

S3 

21 

.... 

29.450 

17 

9  p.  m. 
3  a.  m. 
7  &  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  ra. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  ra. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  ft.m. 
2  p.  m. 

Weit    . . 

West  - . . 

ai 
ao 

29.526 

S3 

7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a,  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 
2p,  ra. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  ft.  m. 
9  a.iii. 

2  p.  m. 

3  p.  m. 
dp.  tn. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p,  m. 
3  a.in. 
7  a.  m. 
9  a.  in. 
2  p.  m. 
3p.  m. 
9  p.m. 

.... 

29.266 

22 

29.619 

25 

W.sw 

w.sw. 
w.sw. 

2.8 

i.'3 
1.3 

1.1 

Nw!"; 

N.NW. 
N.NW. 

N.NW.' 

North".* 
N.NW. 
N.  NW  . 

'l2 
0.7 
0.5 

*a9 

i.4 

1.1 
1.1 

29.163 

29 

29.669 

18 

22 

::::;: 

29.317 
'29.' 423* 
'29.*467' 

29.' 538' 
'29."667' 

22 

*26' 
32' 
■31' 
"36* 

29.636 
*29.'66i* 
'29.'S25' 

'ai.'eis' 

*29."673' 
■29."576' 

IS 

^ 

w.sw. 
w.  sw* 

W.  NW, 
Calm  - . . 

1.8 

i.*3 

a7 
ao 

"6* 
"3* 
io' 

E.NE.. 

e"se!! 

SE 

8.  8W.. 

a7 
*i."3 

1.7 
1.3 

W.  NW. 

kw'/.V. 

NW.... 
W.NW. 

a  2 

"as 
a9 
1.1 

29.628 
'29.'Gi9' 
'29.' 639' 
'29.'658' 
'29.'556' 
'29.'54i* 

29.' 524* 
"29.' 578 

34 
'31 
'25" 

ii 
'36' 
'36* 
'37 
'34' 

0 

34 

29,491 
'29.'443 

3 

'3* 

s.  sw.. 

South  .. 
South  .. 
S.SB... 

1.7 

hi 

0.4 
I.O 

W.  NW. 

'w  .*  'nw. 

W.  NW. 
W.  NW. 

2.0 

"I'i 
as 
ai 

25 

29.528 
*29.*656* 

29.743' 
'29.'864' 

2 
"0 

\i' 

S.8E... 

S.'SB"]i 

Calm  ... 
South  . . 

RSE.. 

n.'ne"! 

N.NE.. 

0.9 

"a9 

0.0 

as 

'l2 

i.2 

2l8 

W.  NW. 

"w.NW. 

Calm . . . 
Calm... 

a  7 

b'i 
ao 
ao 

"0 

36 

29.868 
*29.'828* 
29.800 

8 

29.527 

37 

4 

West... 

ai 
0.  i 

29.435 
'S9.'496 

36 
36' 

2 

9  pirn.    Calm...] 

aoi 

39.493 

S 

»  Anemometer  oat  of  order  from  December  90  to  21,  inoiiuiTe. 
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Tablb  a  a. — Showing  the  wind,  water,  barometer,  dfc. — Oontinnei. 


1 

o 

X 

>VlffD. 

>  ^ 

|: 

1 

u 

1 

Dat^. 

i 
1 

S 

wiini. 

Ii 

II 

II 

1 

Ii 

Date. 

o 

> 

1- 

i 
1 

ll 

i. 

r  i 

1864. 
Jan.       8 

3  a.  m. 
7  a,  m. 
»  a.m. 

2  p.  m. 

3  p,  m . 
9  p.  m. 

W.  NW. 

0.5 

*29.'503" 

io 

1864. 
Jaa.    20 

21 

88 

83 

24 

35 
86 
87 
88 
29 
30 
31 

3a.ro. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 

7  a.  ni. 
9  a.  m. 

8  p.  m. 
3p.  m. 

9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 
8p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 

7  a.m. 
9  a.m. 

8  p.m. 
3p.  m, 
9p.  m. 
3  a.  m. 
7  a.m. 

9  a.m. 
8p.m. 
3p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  D.  m. 

SW  . . . . 

0.3 

i 

'aiSc 

1 

►   2 

NW...- 

0.3 

W.  NW. 
W.  NW. 

i.o 

0.8 

29.433 
29.493 

1 

S9L455   S 

•9 

N  W .... 
N.  NW. 

N.  NW. 

o.s 

0.7 
0.1 

'aacw  » 

7  a.m. 
9  a.  m. 
3  p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 

7  a.in. 
9  a.in. 

8  p.m. 
3  p.m. 

9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  D.  m. 

...... 

29.425 

4 

akai  i 

8.  SW.. 

's.'sw'.! 

B.SW.. 
W.  8W 

w[sw' 
s.'sw!! 

8.8W.. 
8.8W.. 

1.4 

8.9 
8.4 

1.4 

0.9 

ai 
ai 
ae 

! 

L... 

89.325 
'29.347* 

13 

ii' 

S9.SB4|S 

10 

r 

89.5ttiS 

29.373 

5 

89.907    91 

89.369 

14 

8f.484    S 

11 

.... 

29.373 

7 

S9.474    3: 

29.' 214 

2 

89.160    S 

8W.... 

8.1 

21 

89.075    £ 

•  **•  "*• 

W.SW. 
W.8W. 

W.8W. 

1.4 

a8 

L5 

/.... 

w   p.    Ui. 

9p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  D.  m. 

89.106 

15 

S9.ia   s 

12 

29.003 

81 

S9.060    » 

West... 

1.5 

.... 

28.877 

31 

99L007    « 

W.8W. 
W.  8W. 
W.8W. 

1.9 



|...- 

9  p.  m. 
3  a.m. 

7  a.m. 
9  a.m. 

8  p.  m. 

88.925 

25 

2.11 

89100719 

13 

a  5^ 

1.... 

28.970 

526 

89Ll»jS 

W.SW. 

-i 

29.003 

28 

2&967'4« 

3  p.  m. 
9p.  m. 
3  a.  m. 

7  a.  m. 
9  a.m. 

8  p.  m. 
3  p.  m. 

9  p.m. 
3  a.m. 

7  a.m. 
9  a.m. 

8  p.  m. 
3  p.  m. 

9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 
Sp.m. 
3  p.  m. 
9  p.m. 
3  a.m. 

7  a.m. 
9  a.m. 

8  p.  m. 
3  p.  m. 

9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
3p.m. 
3  p.  ra. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
8p.  m. 
3  p.  m. 
9  p.m. 

8.  8W.. 
West   . . 
W.SW. 

8.9 
3.8 

a7 

— 

(.... 

9p.  m. 
3  a.m. 
7  a.m. 
9  a.ro. 

2  p.  m. 

3  p  ro 

29.037 

28 

3&9SS    44 

14 

28.985 

34 

29.838   » 

' 

W.SW. 

's.swl! 

Went... 
W.SW. 

a  3 

.... 

89.078 

30 

3.5 
1.2 

29.177   43 

15 

9  p.*  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
2  p.m. 

.... 

29.213 

23 

99. 094  1  44 

29.356 

18 

89.' i»  1  Ti 

W.SW. 

clum!*.! 

Calm... 
Calm... 

0.J 

ao 
ao 

0.0 

.... 

...... 

89.363 

86 

saiffi 

4^ 

16 

9  p.  m. 
3  a.m. 
7  a.  m. 
9a.m. 
2  p.  m. 

.... 

89.388 

15 

99L886 

S 

89.303 

15 

29LSX   « 

North.. 

N.NE.. 

N.NE.. 

9,7 

k'i 

r.r^.u 

.... 

29.292 

33 

89l4m!s! 

17 

9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  D.  m. 

.... 

29.185 

34 

7.0 

4  5 

29.5S0    y 

29.167 

34 

89.496  131 

NE 

n.ne!! 

NE 

E.NE.. 

NE.'!".'.'. 

Caim!!! 
Calm... 
Calm... 

3.5 
'2.*7 

a7 

2.1 

\ . . . 

.... 

29.377 

38 

89.387 

34 

18 

9  p.m. 
3  a.m. 
7  a.m. 
9am 

.... 

29.542 

26 

89.395 

32 

29.564 

23 

29.196 

aa 

0.0 
0.0 

ao 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

N.NW! 
N.  NW. 
NW.... 

io 

2.6 
1.8 

29.510 

28 

89.306 

35 

19 

29.511 
89.' 424* 

19 

89.432 

SS 

89.534 
89.'354' 

34 

W.  NW. 

Weit!.*; 
8W.... 

1.2 

ai 

B.NB.. 

o.i 



29.303 

22 

3> 

B.NB.. 
NB 

8.0 
4.1 

89.295 

81 

8B.94SI 

3S 

*  Anemometer  out  of  order  from  Jaoiiary  9  to  18,  indaaire. 
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Tablb  a  a. — Showing  the  toind,  water ,  barometer  t  Sfc. — GoDtiDued. 


! 

o 

t3 
O 

WIND. 

if 

1* 

1 

s 

« 

.0 

Date. 

•0 
0 

■.• 

i 

WISD. 

1 

i 

I>ate. 

a 

6 

> 

|- 

(A 

i 

c 
0 
0 

1 
1 

1864. 
Feb.       1 

3  a.  m. 
3  a.  ID. 
9a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 
3p.  m. 
9  p.  m. ' 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9pl  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 
2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 
3p.  m. 
9  p.  m. 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 
3p  m. 
9  p.  m. 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  aa. 
7  a.  m. 
9  a.  m. 

2  p.  m* 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9p.  m. 

W.NW. 

4.8 

1864, 
Feb.   13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

3  a.  m. 
7  a.  m. 
9a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  mm. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.m. 

3  a.  m. 
7  a.  m. 
9.a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m.\ 

2  p.  m. 
3p.  m. 
9  p.  m. 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9p.m, 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p..m. 

3  p.  m. 
9p.  m. 

W.SW. 

8.9 

29.040 
29.237 

33 
34' 

i.iis" 
'28;9i6' 
'ssJgss' 

32 

W.8W. 

W.SW. 
W.  8W. 
W.SW. 

4.0 

'i'3 
1.7 
3.2 

SW.... 

's.'sw! 

Went. . . 
W.NW. 

1.4 

*i.'6 
2.7 
2.7 

'41" 

'  2 

29.291 

27 

34» 

29.165 

25 

29.327 

29 

Weat... 

wyNw. 

W.NW. 
W.SW. 

3L0 

"i*4 
hi 
C)  4 

NW.... 

Cii'm!!! 
Calm... 
S.SW- 

a6 

'ao 
ao 
1.1 

29.220 

24 

29.432 
'29;  367* 

21 

3 



29.372 

23 

29 

29.360 

14 

29.i6f 

33 

W.SW. 

's.sw! 
s.  sw. 

W.SW. 

n  4 

Wert. . . 

3.3 

as 

2.1 
2.6 

29.195 

29 

29.055 

Ifi 

Wert... 
W.  NW. 
W.NW. 

5.4 

as 
6.1 

4 

28.867 

33 

29.133 

29 

28.637 

35 

29.433 

13 

NW.... 

Nw'.;.. 

W.NW. 
8.  SW. 

2.7 

"ki 

ai 

W.NW. 

w.'nw. 

W.NW. 
NW.... 

5.7 

'i'fi 

1.7 

1.2 

2a  833 

33 

29.457 
'29;549 
*29;722 

8 

5 

29.005 

32 

11 

28.810 

35 

16 

8.  SW. 

c'fiim!!! 

NE  .... 
N.  NW. 

ai 
a  6 

0.5 

ao 

W.NW. 

'weVt'!! 

W.SW. 
W.SW. 

2.0 

"2.*5 
0.6 

as 



28.782 

37 

99.763 

6 

6 

29.017 

35 

29.784 

"wfTee' 

'29;8e2' 
'29.'9i3' 
'29; 766' 

12 

29.275 
29.'3i2' 
*29.'264 

30 
34 
23 

10 

N.  NW. 

1.7 

W.NW. 

'w.'nw 

SW... 
8.SW.. 

1.4 

'i.'s 
ai 
a  2 

0 

7 

W.NW. 

Calm... 
SW.... 

0.4 
0.0 
2.3 

.... 

28.960 

29 

3 

8.SW. 

W.NW. 
W.NW. 
NW.... 

2.5 

He 

2.3 

as 

S.8W.. 

8.8W.. 
8.8W.. 
8.SW.. 

a3 

'4.3 
2.2 
a  8 

28.820 

37 

29.349 
*29;36i" 
29;253 

25 

8 

28.965 

31 

27 

29.113 
29.*  195 

22 
22' 

26 

W.NW. 

W.NW. 
W.NW. 
W.SW. 

1.7 

'2.5 
a  9 
as 

S.8W.. 

*8.*s*w!! 

S.SW.. 
W.NW. 

2.2 

'2."2 

1.3 
a  6 

29.080 

42 

9 

29.340 

16 

28.873 
'99;i42 

38 

29.443 

6 

38 

W.NW. 

Mw*.!!". 

NW.... 
NW.... 

2.0 

hb 
0.2 
ai 

SW.... 

ai 

29.486 
'29.*58i 

13 
**6* 

41 

S.SW. 
8.SW.. 
SW.... 

as 
a  4 
a8 

10 

....  . 

29.047 
*28;972 
'29.075 

'29;ii9 

'28;  969 

38 

29.667 

3 

18 

Calm... 

'S.'SB.'! 
8.  SB.. 
South . . 

ao 

"i.'o 
1.7 
1.2 

W.NW. 

'sw'.!;; 

SW.... 
SW.... 

1.7 

i.*3 
as 
1.2 

11 

29.596 
'29*485 
"29.'268 
*29."i73 
29.346 

27 
'25' 
32' 
46' 
'32" 

46 
H' 
43* 

8.  SW. 

1.6 

West... 

wwi;;; 

W.SW. 
NW.... 

'west;;; 

3.1 

'^ 

1.0 

'i.*6 

'i.'o 
a4 

28.987 

48 

W.NW. 
W.NW. 
W.  SW. 

1.6 
a8 
a7 

12 

29.  in 



89.316 

*29.'36i' 

'29.193* 

41 

29.407 
29.' 367 

24 
28' 

36 

W.NW. 

W.SW. 
W.SW. 

1.4 

"2.3 
3.7 

'45' 

29.244 

27 

42 
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Table  AA. — Showing  the  toindt  ttHiter,  barometer,  Sfc, — Con^aed. 


1 

WIND. 

1^ 

II 

4-  *- 

■0 
> 

Date. 

i 

9 

0 

WlUB. 

II 

II 

1 

i 

1 

Bate. 

1 

1 

& 

Q        ;  u 

1864. 
Feb.     25 

3  a.  m. 
7  a.  m. 
9  a.  in. 

2  p.  m. 

3  p.  m. 
9  p.  ra. 
3  a.  m. 
7  a.  in. 
9  H.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  111. 
7  ft.  m. 
9  a,  ra. 

a  p.  III. 

3  p.  m. 
9  p.  m. 
3  H.  111. 
7  a.  in. 
9  a.  m. 

2  p.  ni. 

3  p.  m. 
9p   n». 
3  a.  m. 
7  a.  ra. 
9  a.  m. 

2  p.  m. 

3  p,  ra. 
9  p.  m. 
3  a.  iTi. 
7  a.  ra. 
9  a.  111. 

2  p.  in. 

3  p.  ra. 
9  p.  ra. 
3  a.  ui. 
7  a.  m. 
9  a.  lu. 

2  p.  m. 

3  p.  ra. 
9  p.  ra. 
3  a.  111. 
7  a.  ra. 
9  a.  ra. 

2  p.  m. 

3  p.  m. 
9  p.  ra. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  ra. 

3  p.  111. 
9  p.  ra. 
3  a.  ra. 
7  a.  ra. 
9  a.  ra. 

2  p.  III. 

3  p.  ra. 
9  p.  ra. 
3  a.  ra. 
7  a.  m. 
9  a.  m. 

2  p  ra. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

We«t... 

2.3 

1864, 
March  8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

3  a.  m. 
7  a-  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  ID. 
9iL  m. 

2  p.  ra. 

3  p,  m. 
9  p.  ra. 
3  a.  m. 
7  a.  m. 
9  a,  m. 

2  p.  ra. 

3  p.  m. 
9  p.  m. 
3  a.  m, 
7  a.  in. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  ra. 
9  a.  m. 

2  p.  ra. 

3  p.  m, 
9  p.  m, 
3  a.  ra. 
7  a.  m. 
9  a.  m. 

2  p.  ra. 

3  p.  m. 
9  p.  ra. 
3  a.  ui. 
7  a.  iti. 
9  tL  ra. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m, 

3  p.  m. 
9  p.  m. 
3  a.  ra. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3ii.  m. 
7  a.  m. 
9  a.  m. 
2p,  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m, 

3  p.  m. 
9  p,  m. 

N.  KW. 

0.3 

29.002 

38 

SBL9U 

^ 

West... 

North!! 
N.  NW. 
N.  NW. 

ai 

0.1 

N.NE.. 

'ne  ."."!! 

Calm... 
Calm... 

L2 

ao 

29.292 
"29.' 5*19 
"29.'587 
'29.'4ii" 
'29*336' 
'29.*  191 ' 
'29.'695 
'29.' 195 
'29.' 407 
"29.425 
"29."  528 
'29.633" 
'29."60i' 
'29.' 575" 
'29.466" 

29.292 
'29.' 382" 
"29.' 568' 
"29 "592' 
'29."  517 
"29."  387" 
"29.' 196" 

29.i29 
'28.' 987' 
*29'667 

29.i65 
*29.'2i6' 
'29.' 160 
*29*i55' 
"29.667" 
'29!  657' 
'29*125" 

'29.' is?' 

29.i43 

36 
'33 
'36 
*36 
'33' 

"si" 

39 
'36 
'2!" 
'21' 

"if 
'ii 

'24' 
"22' 
25 
■37' 
'32" 

31 



31 
'35' 
'52 

43 
39 

27 

"if 

"35 
30 
'33 
'46" 
"35 
'34 
"38" 

mm 

a 

26 

3S 

.... 

E.SE.. 

se!!!!! 

SE 

S.  SE.. 

0.8 

'2.2 
1.5 
1.2 

E.SE.. 

eVne!^ 

NE.... 
NE.... 

as 

'3.0 
2.6 

1.7 

89.937 

s 

27 

♦..:.. 

'ttsio" 
aim 

S.  SE.. 

w.sw! 
w.  sw. 

We»t... 

1.0 

as 
2.6 
3.9 

N.  NE.. 

'North'!; 
N  NE.. 
NW 

2.9 

b'e 
2.0 
0.4 

i' 

23 

2a  807 

ai'ii* 

s 

'» 

West... 

Wert!!! 
W.NW. 
W.NW. 

4.6 

'4."i 

2.9 
1.1 

NW.... 

W.NWI 

Calm... 
Calm... 

Calm!!! 

NE  *.'!! 

NE.... 

N.  NE.. 

0.1 

'd.'6 
0.0 
ao 

a  6 

'6.6 

a  6 
3.0 

29 

»73I 

3S 

mm 

M 

W.NW. 

"sw!!!! 

CMlra... 

s.  s  w.- 

0.6 

0.0 
0.2 



ssiin 

S 

March    1 

mm 

3t 

S9.3S8 

3t 

sw ... . 

Went!!! 
West... 
W.NW, 

1.2 

i'i 
i.e 
0.8 

N.NE-. 

2.6 

.... 

... 

9.418 

*a!4W* 

» 

2 

NE.... 
Calm  .. 
W.NW. 

1.0 
ao 

2L2 

i 

991  SOS 

s 

3 

NW.... 

E.SE  !! 
S.  SE.. 
South  . . 

0.6 

i.'e 
0.3 
0.5 

NW.... 

Nw!!!! 

N.  NW 

N.  NW- 

3.5 

3."l 

a  9 
2.3 

•5 

'ji' 

».SI1 

■jSLSsi" 
m^' 
min 
'99*345' 
mm 

IS 

4 

South.. 
Sunth  , . 

s.svv,. 
s.sw.. 

3.0 

4.3 

2.2 
0.6 

N.  NW. 

Nw!!!! 
w.sw 

W.NW. 

3.1 

'i.'? 
as 

1.4 

"» 
'i' 

5 

W.  NW, 

North!! 
NW.... 
N.  NW. 

0.6 

'i.'a 
1.7 
0.7 

Went... 
Went!!! 

sw.... 

8W-... 

2.1 

a© 

a  4 
as 

mm 

% 

NW.... 

Calm.!! 
Calm... 
Calm... 

'se!!!!! 

0.1 

b.b 
0.0 
0.0 

'a4 



w.  sw. 

"w.sw! 
s.sw.. 

W.NW. 

2.4 

'i'-i 
3.9 
4.7 

km 

«) 

6 

mw 
mm 
mm 
'si'sii' 

is' 

W.NW. 

W.NW. 
W.NW. 
W.NW. 

4.7 

'4.3 

2.8 
a  7 

ii" 

7 

S.  8E  . . 
».  NE.. 
N.  NW. 

0.7 
0.2 
0.5 



ii' 

ii' 

North.. 

nVne!! 

Calm... 

1.7 
0.0 

W.  N  W. 

W.NW. 
W.NW. 

3.6 

"3.'9 

Lot 

aw'ii' 

29.i95 

35 

mm 

10 
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Tablb  a  a. — Showing  the  wind,  water,  barometer,  ifc, — Continued. 


1 

1 

WIIO) 

II 

o  o 
teg 

t 

B.  o 

1" 
1 

g 

Data. 

i 

1 

It 

1064. 
Mmr.     29 

3  a.m. 
7  a.>m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m.' 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.  m. 
'2p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 
3p,  m. 
9  p.  m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.ro. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7.  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 
2  p.m. 
3p.  m. 
9p.  m. 

W.NW. 

L8 

29.398 

2 

NW.... 

wiNW. 
W.NW. 
W.NW. 

^3 

'i6 
a4 
a7 

29.446 

9 

21 

29.468 

8 

29.533 

10 

W.NW. 

n.'nw! 

NW.... 
NB 

L3 

'l2 
a4 

1.2 

29.535 

20 

22 

29.633 
*29.'664* 
'29.'64i' 
'29.585' 

16 
'21 
'26' 
'26' 

23 

B.  NB.. 

:. 

NB 

Calm... 
NW,... 

1.4 

ao 
as 

29.578 

19 

B.  8£.. 

'iii'.'.'.W 

South  .. 
8.8W.. 

a6 

0.1 
0.1 

29.538 

33 

24 

29.500 

29 

29.472 
*29.'324' 

38 
'44' 

8.8W.. 

8b'-!II! 
SB 

Calm... 

1.8 

'i*6 

0.4 
U.0 

25 

29.249 

37 

29.030 

34 

E.8B.. 

8b!!II! 

Calm... 
Calm... 

0.2 

'0.2 
0.0 
0.0 

28.940 

43 

26 

29.045 

34 

29.262 
'29.'458* 
*29.'394' 

35 
'37' 
'34* 

27 

N.NE.. 

E.'nb!.' 

N.NW- 
N.  NB.. 

1.7 

*6.*i 

0.3 

1.8 

29.494 

32 

N.NE.. 

n!'ne" 

N.  NB.. 
E.  SB.. 

2.7 

'i*7 
2.1 
1.7 

29.414 

35 

28 

29.182 
*28.'897' 

37 
'42' 

E.  SB.. 

E.'&H'.'. 
SW    ... 
E.SB.. 

2L0 
*i.*3 

a2 

0.2 

29 

28.680 
*28.*677' 

42 

'46' 

28.74r 

37 

E.6E.. 

e.*8e!! 

N.NE.. 
W.NW. 

1.4 

'l2 

0.1 

a7 

30 

28.784 
*28.'882' 

42 
'45* 

2a  932 

36 

N.NW. 

n.'n':!.* 

N.  NB.. 
N.NW. 

L7 

'i*4 

0.9 
0.6 

2a  977 

37 

31 

29.075 

*29.'oe7' 

"29.'ii7' 
'29.'i55* 

36 
*35 
'46' 
'35* 

N.  NB.. 

1.4 

NB 

Calm... 

0.8 

ao 

:::z 

Date. 


1864. 
April    1 


10 


13 


3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 


N.NB. 

n.'ne! 


NB 

Calm.. 
Calm . . 


NW... 


E.SB  . 
Calm.. 
Calm.. 


N.NE. 


NB  ... 

N.NE. 
N.  NB  . 


North  . 


North  . 
N.NW 
N.NW 


N.NW 


N.NE. 
North  . 

N.NE. 


NB... 


N.NE. 
N.NE. 
East... 


E.SE  . 


NB  ..  . 

N.NE. 
N.NE. 


N.NE. 

n'.'ne! 

NB  ... 

N.NE. 


N.NE. 

North"'! 
N.  NW 
NW... 


NW.... 


North . 

Calm... 

Calm.., 


NB  ..  .. 
W.NW. 
Calm  . . . 


Weit.. 


W.NW 
NW... 


m^ 


^^ 


0.8 


1.1 


a8 


ao 


1.0 


4.33 


4.34 


4.32 


ao  4.25 


4.33 


4.31 


a 4  4.33 
ao  4.29 
ao  4.3L 


a6 


4.29 


1.9  4.29 
1. 3:  4. 18 
1.8  4.16 


4.1 


2.0 


ai 


3.3 

1.9 
2.1 


1.9 


a  3 
ao 
ao 


4.13 


4.06 
4.10 
4.10 


4.13 


4.15 
4.16 
4.19 


4.16 
4.14 
4.05 


4.09 


3.98 
3.84 


2.0  3.91 


3.5  3.88 


a  75 
3.74 
a80 


a  91 

a85 
a9o 
a97 


4.09 
4.11 
4.13 


a  3  4.13 

ai  4.10 

ao  4.03 


a  5 


a9 


4.01 


a96 


1.2  a94 


ll 
a 


29.145 

35 

29.  on 

41 

29.112 

37 

29.092 

38 

29.137 

42 

29.233 

38 

29.318 

38 

29.318 

43 

29.306 

36 

29.133 

37 

29.067 

37 

39.107 

38 

29.197 

38 

29.202 

41 

29.409 

38 

29.524 

36 

29.514 

35 

29.497 

35 

29.392 

39 

29.291 

44 

29.321 

39 

29.245 

39 

29.097 

42 

29.060 

41 

29.077 

38 

29  062 

39 

29.087 

37 

29.090 

37 

29.152 

45 

29.224 

38 

29.275 

35 

29.235 

40 

29.204 

41 

^.19a 

41 

29.208 

45 

39.274 


40 
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Table  AA. — SJuntiftg  the  wind,  ipoter,  barometer,  Sfc, — Cootimied. 


i 

■3 

l-i 

1 

WIKD. 

It 

1 
h 

1 

Date. 

1 

WUID. 

Is 

1 

i 

Date. 

1 

> 

It 

r 

K 

0 

! 

1 

b 

s 

i 

1864. 
April    13 

14 

3  a.  m. 
7  a.  m. 
9  a.  m, 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  III. 
7  a.  m. 
9  b.  m. 

2  p.  m. 

3  p.  ni. 
9p.ro. 
3  si.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  B.  m, 
7  a.  m. 
9  a.  in. 

2  p.m. 

3  p.m. 
9  p.m. 
3  am. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 
2p.ro. 
3  p.m. 
9  p.m. 
3  a.  m. 
7a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  ra. 
Ta.  m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 

N.NW.. 
W.  N  W  - 

w 'n  W  \ 

Calm  . .  - 
NK  .  ... 

n.ne'." 
nIne.'" 

North  . . 
N.NE  .  . 

N.NE." 

N.NE .  ! 

N.NE  . 

N.NE  .  . 

KNW'! 

E.NE.' 
Calm... 
Calm  ... 

eIse  .'." 

Culm... 
Calm  . . . 

N.NE.'' 

NE .'!".!; 

Calm  . . . 
Calm... 

1.0 

'i."9 
'i.*6 

0.0 
0.1 

i.'3 

*2.'7 
1.7 
2.5 

i.'s 

1.2 
1.2 

a  6 
o.'i 

0.0 

0.0 

o.i 

0.0 
0.0 

i.4 
o.'g 

0.0 
0.0 

4.02 

i'ii' 

'4.*  13" 
4.12 
4.12 

"4."ii" 

"4'm 
3.94 
3.99 

a  96* 

4,"  62" 

3.98 
4.  GO 

4.6i 

'4*07' 
4.01 

4.  a 

4.09 

4.'  13' 
4.06 
4.11 

4."  03' 

4."  65" 
3.96 
4.00 

1861. 
April  25 

26 

27 

28 

29 

30 

9 
3 
4 

5 
6 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  ro. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  ra. 
9  p.  m. 
3  a.m. 
7  a.  ro. 
9  H.  m. 
3  p.m. 
3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.m. 
7a.m, 
9a.iii. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

North.. 

"knw'.I 
n'nw!. 

NW... 

Calm . . . 

1.8 
'6."5 

i'e 
0.2 
u.o 

a65 
a&i' 

3.' 78" 

aae 
ass 

'i'lTO 
'»."i?7 

'ia'in 

29.359 
29.' 371" 
29.' 408" 

39 
*48' 
"41' 

'fl 
"0 

29.398 
29.' 394' 

37 
'41 

89. 3» 

41 

E.SE... 

e^sb!".'. 

North  .  . 
Noith.- 

'n.'ne '.'- 

0.9 

'i.'e 

6.2 

ai 

6.'6 

a  93 

'are 
a  76 
a  65 

*a66" 

' 

S9.S91 

s 

15 

29.369 

36 

S9.no 

a 

29.340 

33 

29.  S» 

X 

29.257 

39 

99L6D0 

3S 

N.NE  .. 

N.NE.. 
N.NE  .. 

NE.  *."..'. 

'N.is'E '.! 

N.NE  .. 
E.SE... 

7.0 
5.4 
1.7 

"2.'2 

'2.' 9 
2.  1 
0.5 

3.r>6 
at>3 
a  04 

"3.69* 

h'.'m 
a63 
a  70 

16 

29.259 
29.' 236" 

36 
*34' 

89.38$ 

'S9.*680 

36 

29.224 

39 

891689 

9 

17 

29.284 

33 

89.634 

3S 

29.299 

35 

89.637 

3S 

E.Sfi... 

n!ne  !! 

North  .  . 
North .  . 

1.4 

2.5 
2.0 

a  70 

'a  75" 
a  69 
a  69 

29.274 

46 

»lS94 

a 

18 

29.366 

40 

89.539 

3S 

29.394 

38 

89.48S 

36 

N.NE  .  . 

ne'!."." 

S.8W  .. 
8.8  W.. 

0.7 

"q'.7 
0.5 

ae 

a  70 
asi 

29.464 

43 

89.3B9 

44 

19 

29.536 

36 

891346 

49 

99.599 

37 

89.184 

45 

N.NE  .  . 

1.7 

3.96 

Wert... 

a5 

99.556 

45 

89.156 

49 

NNE  .. 
Calm . . . 
Calm... 

2.0 
0.0 
0.0 

4.63 
a93 
3.96 

W.NW. 
Calm... 
Calm... 

4.1 
ao 
ao 

a59 
a  51 
a63 

.. 

20 

29.491 

37 

89.187 

39 

29.466 

40 

89.804 

3S 

E.8E... 

0.4 

a96 

asa 

"3.55 
a  58 
a73 

29.383 

46 

'Caim!!! 
Calm  . . . 
W.NW. 

*a6 
ao 
a2 

89.311 
'89.'33i 

41 

E.8B... 
Calm... 
Calm... 

0.7 
0.0 

ao 

4.00 
2.93 
a97 

21 

29.361 

41 

36 

29.356 

44 

89.373 

i 

£.SE... 

e's'b'.!! 

E.SE... 

N.NE .  . 

1.0 

L's 

0.2 

a2 

a96 
'3.93* 

a85 
a84 

NW.... 

1.2 

ae9 

29.301 

49 

89L366 

(1 

E.8E... 
Calm... 
8.8  W.. 

1.3 
ao 
a3 

a  71 
a66 
a68 

22 

29.271 

44 

891407 

40 

29.201 

43 

89.416 

49 

Calm... 

0.0 

a84 

SB 

2.9 

a  51 

29.203 

52 

89.435 

58 

Calm... 

NE 

North .  . 

ao 
ai 

2.9 

a82 
a  81 
a  81 

S.8B... 
8.SE... 
8.8 W  .. 

1.6 
a9 
a9 

ase 
a55 
a43 

23 

29.298 

47 

89.300 

S 

29.418 

39 

29.325 

58 

North.. 

N.NE.'! 
N.NE .  . 
NE 

5.4 

'4.'2 
1.6 
1.7 

a90 

aii' 
a92 
a  80 

8.8W.. 

's'sw*.'. 

W.SW. 
N.NE  -. 

2.7 

'4.2 
ao 
2.0 

a46 

'a  46 
a43 

29.446 

41 

89.909 

79 

24 

29.457 

37 

89.284 

69 

29.332 

38 

89.367 

39 

N.NE  .. 

n.ne!! 

N.NE  .. 

4.1 
'5.3 

ao 

a  81 

3.66' 
a6i 

N.NE  .. 

4.8 

a40 

29.217 

36 

89.423 

ii 

N.NE.. 
N.NB  .. 

ao 
1.6 

a  40 
a46 

29."i95* 

38 

sastf 

40 
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TabLb  aa. — Shmoing  the  wind,  watery  barometer,  9fc. — Gontimied. 


o 

WIND. 

if 

1 

1 

1 
1 

Date. 

1- 

J 

WIND. 

If 

n 

1 

Date. 

1 

St 

r 

1 

i' 

u 

1864. 
May       7 

3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 

7  a.m. 
9  a.  m. 

8  p.m. 
3  p.m. 

9  p.m. 
3  a.  m. 

7  a.  m. 
9  a.  m. 

8  p.m. 
3  p.m. 

9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9p.m. 

North.. 

ae 

a38 

1864. 
Ifay   19 

80 

21 

22 

23 

84 

35 

86 

27 

28 

29 

30 

3a.ro. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.ra. 
7n.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.  m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 

7  a.  m. 
9  a.m. 

8  p.m. 
3  p.m. 

9  p.m. 
3  a.m. 

7  a.m. 
9  a.  m. 

8  p.m. 
3  p.m. 

9  p.m. 
3  a.m. 

7  a.m. 
9  a.m. 

8  p.  m. 
3  p.m. 

9  p.m. 
3  a.  m. 
7a.m. 
9a.m. 

8  p.m. 
3  p.m. 

9  p.m. 
3  a.  m. 

7  a.m. 
9a.m. 

8  p.m. 
3  p.  m. 

9  p.m. 
3  a.m. 

7  a.  m. 
9a.  m. 

8  p.m. 
3  p.  m. 

9  p.m. 

Calm... 

ao 

a45 

• 

29.276 

48 

89.379 

63 

NB 

Hi''.'.'.'. 

N.NE  .. 

N.NE  .. 

1.4 

*i.*6 
as 
a« 

a.32 

■a27* 
a  48 
a  31 

W.SW. 

b!8*b!!! 

Calm... 
,Calm... 

a4 

'a*6 
ao 
ao 

a48 
'a*43* 
"a  48 

29.213 

48 

89.336 

65 

8 

29.207 

41 

89.363 

58 

29.196 

48 

89.341 

65 

N.NE  .. 

NBiiil". 
Calm... 
8W.... 

1.6 
6."2 

ao 
a9 

a3o 

'aio* 
a66 
a  47 

W.NW. 

Weit!!! 
W.SW. 
W.SW. 

1.7 

*i.'8 
a  5 
1.8 

a58 

*a49' 
a  51 
a56 

29.218 

50 

89.873 

88 

9 

29.179 

44 

89.885 

74 

29.156 

54 

89.253 

75 

8W.... 

8.8W;! 
8.SW  .. 
N.NE  .. 

NlNis".! 

n!ne  !i 

N.NE  .. 
Calm... 

1.4 

5.6 
9.2 

'4."6 
0.7 

ao 

a57 

a*58' 
a  19 
a  12 

W.SW. 

w.'sw! 

W.SW. 
N.NE  .. 

"nb!!!!! 

n'b!!!!! 

Calm... 
Calm . . . 

w!8w! 
w.'sw! 

W.SW. 
Calm... 

ao 

'ao 
a  7 
ao 

'i.*4 

'ai 
ao 
ao 

*2."9 

a  9 
ao 

a58 

"3.'58* 

a50 
a38 

'ass* 

aio' 
an 
a  16 

a  31' 

a.33' 
a4o 
a36 

29.016 

70 

29.175 

88 

10 

29.963 

68 

29.165 

76 

29.277 
'29! 355* 
'29! 377' 

34 
38* 
*34' 

29.278 

55 

29.241 

60 

11 

29.146 

51 

89.374 
'29!  256* 
'29.*i89* 
'29!6e4' 

38 
*47* 
*47* 
'53' 

29.065 

70 

8E 

b.sb'.'* 

SE 

8.8W.. 

n!nb!! 
n.nb'!.' 

North  .. 
North  .. 

2.3 
0.6 
1.0 

*i.*6 

i's 

2.6 
1.8 



!!!!!! 

89. 0@ 

78 

12 

89.135 

64 

89.115 
29!i25* 
8d,'ii6' 

60 

W.SW. 

b.*8e!!! 

Calm... 

N.NB  .. 

1.8 

*a4 
ao 

8.1 

13 

29.179 
'29.*237* 
29! 388* 

47 

**• 
'46' 

60 
*57' 

89.189 

49 

N.NB  .. 

n!ne!.* 

North  .. 
North.. 

ai 
as 

8.8 
2.4 

North.. 

5.8 

a30 

29.303 

50 

89.817 

5L 

N.NE  .- 
N.NE  .. 
N.NE  .. 

4.8 
8.2 

8.4 

a  89 
a  39 
a35 

14 

29.323 

49 

89.845 

52 

29.411 

48 

29.270 

53 

N.NE  .. 

North!! 
North.. 
N.NB.. 

4.0 
'5.*6 

a5 

1.3 

N.NE  .. 

'nb!!!!! 

Calm... 
NW.... 

3.8 
'6.*8 

ao 
a  3 

a39 

aso' 
a45 
a  45 

29.333 

58 

89.852 

61 

15 

a5o 
ass 

29.310 

56 

89.840 

« 

29.335 

54 

89.317 

59 

N.NE  .. 

N.NE  !! 

North  .. 
Calm... 

a? 
*a3 

0.5 

ao 

a  47 

aw 
a  44 

a5o 

NB 

'nb!!!!! 

North  .. 
Calm... 

8.3 

'ai 
a5 
ao 

a  43 

aii' 
a  43 
a53 

29.355 

58 

89.393 

56 

16 

89.377 

58 

89.487 

48 

89.383 

58 

89.590 

y\ 

N.NB  .. 

N.NB  !! 
North  .- 
N.NE  .. 

n!nb!! 

North*!! 
N.NE  .. 
N.NE  .. 

a3 
*a8 

2.4 
L7 

'i'9 

ai 
ai 
ao 

a  47 

a  53* 
a  41 
a46 

a  43 

aifi' 
a37 
a  46 

B.8E... 

a7 

a  41 

89.348 

m 

29.535 

61 

B.8E... 
8.SE... 
S.SW.. 

1.8 
a  9 
ai 

a44 
a  45 
a56 

17 

89.337 

58 

89.437 

56 

k  89. 387 

56 

29.207 

60 

SW.... 

'nb!!!!! 

Calm... 
Calm... 

a7 

'ai 
ao 
ao 

a43 

aii' 
a39 
a44 

89.354 

62 

29.108 

79 

16 

89.337  1  59 

29.181 

58 

89.367     53 

89.098 

63 

N.NE  .. 

N.NE*!! 
Calm... 

ai 

i'o 
ao 

a40 

'a*44' 
a34 

SW.... 

SW*!!!! 

8.8 W  .. 

8.3 

'5.'6 

ao 

a  48 

aii* 
a85 

89.351  j  78 

99.997 

88 

89.384 

60  1 

29.035 

7  6 
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Tablb  AA. — Showing  the  wmdt  water,  Parameter,  ^pc-^ContiAuei 


WIND 

h 

>y 

< « 

Date. 

-o 

i«3 

<*, 

4*  :_• 

*1^^ 

o 

1 

P 

2  « 

« 

£^ 

a 

O 

a: 

1664. 

M&y     31 

3  a.m. 
7  a.  ni. 

North  .. 

S.4 

a35 

9  a.  m. 

North  .. 

5.9 

3.24 

2  p  m. 



, . ,. 

3  p.  m. 

North  .. 

6.2 

aso 

9  p.  tn. 

North  .. 

2.2 

a  28 

June      1 

3  a,m. 
7  a  tn. 

N.NE.- 

U.^ 

.a  47 

9  a,m. 

N.NE.. 

0.6 

a4i 

• 

2  p.  m. 

3  p.  m. 

Calm  . . . 

6.6 

3.50 

9  p.  ID. 

Calm  .  - . 

0.0 

a  44 

2 

3  a.m. 
7  a.m. 

W.8W. 

U.4 

a  52 

9  a.  m. 

NE 

i.o 

3.48 

2  p.  m. 

3  p.  m. 

NE 

6.2 

3.51 

9  p.  m. 

Calm ... 

0.0 

a  48 

3 

3  a.m. 
7  a.  m. 

Calm 

0.0 

a  52 

9  a.  m. 

SW.... 

6.3 

a53 

2  p.  m. 

3  p.  m. 

8W.... 

0.3 

3.50 

9  p.  m. 

Calm . . . 

0.0 

a  54 

4 

3  a,m. 
7  a.  m. 

Calm. .. 

ao 

a53 

9  a.m. 

8.  S  W  . . 

Li 

3.55 

3  p.  m. 



3  p.  m. 

S.8E... 

1.7 

3.53 

9  p.  ni. 

8.8E... 

0.2 

a  52 

5 

3  a.iik 
7  a.m. 

S.SE... 

a4 

a5o 

9  a.in. 

8W.... 

3.5 

ass 

8  p.  m. 

.... 

3  p.  m. 

W.8W. 

aa 

a46 

9  p.  m. 

W.NW. 

3:9 

a44 

6 

3  a.m. 
7  a.  m. 

NW.... 

3.8 

a45 

9  a.m. 

NB 

i4 

a  57 

3  p.  m. 

.... 

3  p.  m. 

N.NE.. 

3.1 

a  64 

gj.m. 

Calm... 

0.0 

a  69 

7 

3  a.m. 
7  a.m. 

Calm... 

ao 

as7 

9  a.m. 

E.8E.. 

6.9 

a  56 

3  p.  m. 

3  p.  m. 

B.  8E.. 

i.o 

a47 

9  p.  ra. 

Calm... 

ao 

a  43 

8 

3  a.m. 
7  a.  m. 

Calm... 

ao 

a39 

9  a.m. 

Calm... 

6.6 

a  46 

3  p.  m. 

. ... 

3  p.  m. 

S.8W-- 

3.3 

a  43 

9  p.  m. 

S.8W.. 

1.1 

ass 

9 

3  a.m. 
7  a.  m. 

W.8W. 

1.2 

a54 

9  a.m. 

N.NE.. 

3.8 

a53 

3  p.  m. 

.... 



3  p.  m. 

North.. 

as 

a  53 

9  p.  m. 

North  .. 

3.8 

3.49 

10 

3  a.m. 
7  a.m. 

North  .. 

3.3 

a45 

9  a.m. 

North  .. 

4.4 

a  43 

3  p.  m. 

.... 

3  p.  m. 

North  .. 

3.g 

a  41 

9  p.  ro. 

N.NE.. 

1.8 

a  43 

11 

3  a.m. 
7  a.m. 

N.  NE  . . 

3.3 

a  41 

9  a.m. 

N.NE.. 

3.6 

a44 

8  p.  m. 

3  p.  m. 

n.nb".. 

3.6 

.3.49 

9  p.m. 

N.NW. 

a  6 

aie 

s 

is 
I 


29.241 
29.' 291 " 


29.410 
29.466* 


29.462 
29.417 


29.427 

29.444 


29.477 
29.457' 


29.351 
29.340 


29.298 

68 

29.212 
29."  132* 

71 

'ee" 

39.035 

70 

38.965 

81 

39.037 

75 

3%  439 

53 

89.554 

53 

39.560 

47 

39.643 

51 

39.593 

64 

39.513 

SO 

89.369 

59 

39.334 

71 

89.085 

70 

89.030 

72 

39.194 

57 

89.347 

48 

39.403 

47 

39.440 

51 

89.411 

45* 

39.561 

46 

30.563 

56 

89.537 

50 

53 


48 

si 

61 
54 

57 
58 
56 

58' 

■74' i 
65 


Date. 


1864. 
Jaue  12 


16 


17 


18 


80 


81 


3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  ni). 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  tv.m. 
3  p.m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a,  m. 
9  a.  m. 

2  p.  ra. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9.a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  ro. 
9  p.  m. 
3  a.m. 

7  a.m. 
9  a.m. 

8  p.  m. 
3  p.  m. 

9  p.m. 
3  a.  m. 

7  a.  m. 
9  a.m. 

8  p.  m. 
3  p.  m. 

9  p.  m. 
3  a.m. 

7  a.m. 
9  a.  m. 

8  p.m. 
3  p.m. 

9  p.  m. 


N.NW 

ne"."I 


N.NE. 
N.  NE  . 
Calm.. 


E.NE. 


N.NE. 
Calm  ■ . 
Calm . . 


E.  SE 


E.  SE  . 
Calm . . 
Calm . . 


E.  SE  . 


E.8E  . 
Calm.  . 
Calm . . 


E.SE  . 


E.8E  . 
Calm . . 


NE. 


B.SE  . 
Calm.. 
Calm.. 


B.8E. 

NB.... 
N.NE. 


B.NE. 


E.8E  . 
Calm.. 
Calm.. 


KNE.. 


B.NE. 
NW... 

Calm.. 


East.. 

E.'8E 
Calm.. 
Calm . 


B.8B  . 


E.SB  . 
Calm.. 
Calm.. 


Wert. 


E.SE  . 
Calm.. 


II 


1.61  Z.45 


1.3 


a  9 


I? 


a35 
a32 
a36 


a44 
a  41 
a46 


a43 


a  91  a  43 
ao!  a43 
ao  a 47 


a  6 


a  51 

0.  o|  a  47 


as 


as 
ao 
ao 


as 

i.'a 
ai 
as 


as 


1.0 
ao 
ao 


a6 

i.i 
ao 
ao 


a8 


1.1 
i.*7 


a44 


aM 
aso" 


a  56 
a  47 
asa 


a  47 


a  48 
a42 


3.43 

3.41 

a  39 


a43 


a  41 
a48 
a  41 


as  a47 


a4i 
a  44 
a42 


a  47 

a  41 
a  44 
a  43 


a  46 


1.5  a  43 
ao  asi 
ao  aso 


aoo 
a  53 


ao{a57 


1 


12 


IH 


saess  3t 


89.63S|S 

aaeio'tf" 


2a6B»    51 

aaeeTsT' 


39.5»;48 


29lS99|5( 


8a484'0 

ao-iaj'si" 


89.454    ffi 
89.'42i':67 


89.401    61 
».'454V« 


89.4S3    73 


89.456    66 


89.406    74 


89.355    63 


39.341 


61 


99.306 


1.313 


Tl 


89.345    79 


29.470  ;, 


89.435 


39.435 


29.495    « 

a.'sob !  69 


29.547  I  75 

S9.'497 

89.458 

89.472" 
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Table  AA. — Showing  the  vnndt  watery  barometer,  ifc. — OontiBmed. 


1 

o 
u 
o 

wrND, 

II 

■o 

1 

1 

.a 

Date. 

WIND. 

It 

So 

si 

B 

1 

Date. 

1 

1 

« 

> 
11 

i- 

1864. 
Jane    24 

3  a.in. 
7  a.m. 
9  a.m. 
Sp.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.iD. 
9  a.111. 
Sp.  m. 
3  p.  m. 
9  p.  m. 
3  a.iD. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  zn. 
9  p.  m. 
3  a.  m. 

7  R.ID. 

9  a.m. 

2  pm. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a,m. 
9  a.m. 
2p.  m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.  lb. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
2p.  m. 
3  p.  m. 

Calm... 

0.0 

3.52 

1864. 
July     6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

3a.m. 
7  a.m. 
9a.m, 
2p.  m. 
3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9p.ro. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 
3p.  m;. 
9p.  m. 

3  a.m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 

Calm... 

ao 

a52 

29.499 

94 

29.213 

66 

8.8W.. 

L2 

a60 

N.NE.. 

aa 

a57 

29.399 
■29.'339 

89 
83' 

29.240 

68 

8.8W.. 
8W.... 
8W.... 

2,5 
0.6 

a2 

3.55 
a65 
a64 

N.NE.. 
N.NE.. 
NW.... 

2.3 

a  6 
a4 

a  51 
a  50 
a  47 

S5 

29.243 

.... 

29.401 

82 

29.211 

68 

W.8W- 

4.2 

a  74 

W.NW. 

W.NW  . 

Calm.  .. 
Calm... 

1.7 
'2.3 

0.0 

ao 

a  57 

aii' 
a53 
a  54 

29.306 

94 

29.260 

82 

W.  8W. 
8W.... 
8W.... 

4.3 
.1.8 
1.8 

a  74 
a  82 
a  71 

96 

29.3S9 

75 

29.318 

73 
1 

29.447 

82 

29.473 

69 

Wert... 

Welx'.V. 

N.NE.. 
N.NB.. 

3.3 

4.6 
4.8 
4.7 

a72 

a«a 
a  45 
a56 

E.NE... 

SB."*.*.!! 

Calm... 
Calm... 

b.-sb';! 

a  8 

ae 
ao 

CO 

'i.o 

a65 

3.64 

a  65 

3.56 

'3.68 

29.291 

92 

29.495 

79 

27 

29.430 

53 

29  465 

68 

29.500 

.•SO 

29.443 

71 

N.NB.- 

4.3 

a  44 

29.617 

56 

29.370 

79! 

N.NE.. 
E.NE.. 
Calm... 

0.1 

ao 

a  47 
a  44 
a  49 

E.8B... 
8W.... 
W.8W. 

1.7 
a8 

1.8 

ass 
ass 
a58 

9B 

29.587 

51 

29.302 

75 

29.610 

56 

29.265 

70 

E.8B.. 

1.4 

a  48 

Wert... 

2.4 

a6o 

29.509 

61 

29.230 

85 

8.8W  .. 

8K 

8.8W.. 

0.3 
0.1 
0.2 

a  50 
a  41 
a44 

W.8W. 

8.8  W... 
W.NW. 

2.3 

a7 

1.8 

a64 
a64 
aee 

89 

29.416 

60 

29.207 

77 

29.301 

76 

29.292 

70 

N.NE.. 

s.swi] 

8W  .... 
8W.... 

1.2 
2.2 

a3 
a2 

a  42 

a49' 
a  41 
a  53 

W.NW. 

Nw!!!! 

N.NE.. 
N.NE... 

ao 

'2.3 
ai 
a9 

a7o 

'a&V 
a66 
a65 

29.258 

83 

29.300 

81 

30 

29.222 

83 

29.340 

67 

29.245 

75 

29.495 

65 

N.NW.. 

n.ne!! 

8W.... 

0.5 

3.4 
0.3 

a  48 

a53 
a  48 
a  57 

NB 

1.7 

a65 

29.328 
29.'3?8'' 

65 
'59' 

29.510 

70 

NB 

N.NE... 
Calm... 

1.1 
a2 
ao 

a  64 
ase 
a56 

Jnlj       1 

29.505 
29.531 

63 

29.216 

53 

63 

N.NB-. 

n.ne!! 

Calm... 
Calm... 

;.6 
i.'s 

0.0 
0.0 

a  51 

"aw 
a48 
a50 

B.NE.. 

e!seV. 

BSE  .  . 
Calm... 

a  6 

i.'o 
ai 
0.0 

ass 

*a55 
a  so 
ass 

S9.189 

58 

29.510 
*29."483" 

72 

2 

29.279 

58 

'67 

29.294 

58 

29.518 

69 

W.NW 

1.1 

a6o 

E.8E  .  . 

e.sbV. 

Calm... 
Calm... 

1.9 

i.'7 
ao 
ao 

a52 

3.59 
a53 
aso 

29.293 

75 

89.493 

74 

WNW. 

Calm... 
Calm... 

w.Nw! 

Calm . . . 
Calm... 

8."8wi! 

siswi! 

S.8E... 
Calm... 

2.2 

ao 

0.0 

'a2 

6.8 

ao 
ao 

ai 

i.'i 
ai 
ao 

a64 
a66 
a  75 

aw 

3.66' 

a  68 
a66 

a  63* 

"a  50* 
a5o 
ase 

3 

29.331 

65 

29.444 

68 

29.408 

70 

29.420 

68 

E.8E  .  . 

a9 

ass 

29.371 

7>! 

29.398 

78 

SB 

SB 

Calm... 

2.0 
ai 
ao 

a64 
ass 
a63 

4 

29.381 

65 

29.360 

73 

29.433 

68 

29.378 

74 

B.8E... 

EiSE.*.". 

8E 

8.  SB... 

1.3 

i.'s 
1.2 
2.5 

aso 

a57 
ass 
aso 

29.405 

81 

29.370 

78 

5 

29.373 

ek' 

29.330 

73 

29.413 

72 

29.335 

71 

South  . . 

1.6 

a  61 

asw.. 

SB 

2.1 

1.21 

ass 

'a52' 
a46 

29.333 

75 

29.350 

85 

E.8E... 

a2  3.60 
a?)  3.SQ 

9p.m.    B.8E...i 

29.308 

65 

29.307 

70 
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Tablb  a  a. — Showing  the  unndt  water.  haromUerf  9fc, — Gontiaued. 


1 
g 

WIND. 

11 

1 

-i 

u 

I 

Date. 

1 

Wl«». 

It 

!^E 

£8 

% 
^ 

* 

1 

Date. 

1 

i 
0 

1864. 
July     18 

3  a.m. 
7  a.m. 
9  a.in. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 

8E 

Soutti"." 

8  will'. 
SE 

South'.'! 

's'wlll! 

W.8W. 
N.  WW. 

1.6 

'i."8 

"q.9 
0.5 

'2.0 

*i.*6 
0.7 
1.2 

a48 

'i"59' 

'3155" 
a63 
a  61 

'a74" 

"aa 
a  76 
a62 

1864. 
July   30 

31 

Aug.    1 

2 

3 

4 
5 
6 
7 
8 
9 
10 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7am 

w.sw. 

0.4 

a6B 

29.550 

66 

29.242 

78 

a66 

29.498 

73 

29.194 

92 

sw.... 

S.SW.. 

sw.... 

1.2 
0.7 
0.6 

a69 
a68 
a72 

19 

29.468 

71 

29.196 

80 

29.483 

70 

29.217 

76 

E.SE... 

slswll 
"wlswl 

1.0 
'l8 
"1*4 

a7o 

aeo' 
a64 
a69 

29.420 

74 

29.184 

73 

#         20 

29.415 
'29I488 

70 
'68' 

29.139 

7« 

29.190 

m 

9  a.m. 

2  p.  m. 

3  p.  m. 
9p.  m, 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  ui. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

N.  NE.. 

'nb  111! 

N.  NE.. 
N.  NE.. 

2.9 

i'e 

3.0 

ai 

a79 

'a  76' 
a68 
a54 

W.NW. 

eIneIII 

N.NE.. 
N.NW- 

n.neII 
'nIneI! 

N.NE  .. 
NE 

nbIIIII 

N.NE  11 

N.NE.. 
N.NE.. 

1.5 

6.9 
0.4 

a7 
'i'i 
'2.0 

0.7 

a4 

*l6 

"i.6 
0.3 
ai 

a65 

aes 
a63 
a64 

"aeo 

'.ass 
a  59 
ase 

"ass 

"a  59 
as4 
as3 

29.538 

69 

29.215 

75 

SI 

29.581 

.... 

29.282 

67 

29.688 

57 

29.345 

flS 

N.  NE.. 

n.'nb!! 

N.NW.. 

Calm... 

swill! 

'BrSEll 
8W.... 

W.  sw. 

a9 
i'd 

0.& 

0.0 

6.'7 

'i.*3 
0.5 
1.& 

ae2 

'ass' 
a  65 
a59 

aS' 

51 67* 

a  76 
a  74 

29.674 

67 

29.360 

70 

22 

29.654 

59 

29.465 

65 

29.696 

63 

29.335 

66 

29.638 

75 

29.280 

75 

23 

29.603 

66 

29.248 

66 

29.621 

66 

29.247 

66 

W.NW. 

'wl'sw! 

8W.... 
W.SW. 

2.4 

•i"7 
0.6 

a79 

*a76 
a  74 
a  70 

NB 

n.nbII 

N.NW. 
North.. 

1.4 

"VLA 

1.2 
1.5 

a6o 

'2I53' 
a  56 
a  49 

29.578 

78 

29.230 

72 

24 

29.533 

68 

29.278 

66 

29.540 

67 

29.347 

68 

w.sw. 
wl'sw! 

CaJm... 

W.sw. 
'wl'sw! 

'sl'swll 

S.SW.. 

N.NE.. 

n.'ne!! 
eI'ne!! 

Calm... 
Culm  . . . 

2.2 

"i.'6 
0.0 
0.3 

"i.'i 

'6."9 

0.3 
0.5 

2.'6 
'6.'8 

0.0 
0.0 

3-71 

"a  69" 
a  76 
a  66 

a  65* 

'aei" 
a  57 
a  50 

'an' 

ae?" 
a  68 
a  71 

N.NE.. 

N.'ne  11 

N.NE.. 
N.NE.. 

a4 

*2.*6 

a8 

0.1 

a53 

'a  48' 
a  47 
a  44 

29.46C 

81 

29.368 

73 

25 

29.428 
29I353 

69 
'69" 

29.398 

68 

29.475 

67 

N.NE.. 

1.3 

aso 

29.295 

82 

29.483 

78 

N.^E... 

N.hW. 
N.NW.. 

1.6 

ai 
ai 

a  52 
ase 
as2 

26 

29.300 

73 

29.508 

69 

29.380 

66 

29.585 

71 

NB 

b.'seI! 

Calm... 
Calm... 

SBlllll 

SB  Hill 
Calm... 
Calm... 

0.7 
"o.'b 

11 

0.0 
ao 

a  61 

'ae2 
a  63 
a63 

ae9 

'a  62 

369 

a66 

29.440 

67 

29.595 

83 

27 

29.470 

66 

29.555 

71 

29.515 

64 

29.570 

69 

e.se.. 
"seIIII! 

S.  SB.. 
SW.... 

0.4 

'i.'s 
0.3 
0.8 

a66 

'a69' 
a  62 
a  70 

29.558 

80 

29.490 

78 

28 

29.422 

74 

29.414 

84 

29.395 

74 

29.385 

7?^ 

sw.... 

"s'wlll! 
w.sw 
w.sw. 

1.8 

'i.*5 
0.7 
0.3 

a69 

*a75 
a69 
a  74 

SW.... 

'seHIH 

8.SW.. 

w.sw 

1.0 

'i.'d 
a5 
as 

a68 

'a69* 
a  74 
a?3 

29.344 

90 

29.299 

59 

29 

29.304 

79 

29.242 

79 

29.324 

75 

20.267 

78 

w.sw 

nb!!!!! 
w.sw. 

L8 

6."8 
0.3 

a68 

'ae?' 
a  60 

9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

w.sw. 
bIsbII 

8.SW.. 

1.2 

'i'e 
a3« 

a  75 

'a  74* 
a72 

29.267 

81 

29.224 

83 

29.247 

74 

29.231 

77 
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Tablb  AA. — Shmoimg  the  teind,  water,  harameierf  Sfc. — Goatlnaed. 


i 

o 

u 

u 
o 

WIND. 

9  Sb 

II 

1^ 

Jh 

Date. 

i 

■s 

WIND. 

II 

•-* 

•  X3 

J 

i 

Date. 

i 
i 

•at 

i 

0 

0 

11 
& 

1864. 
Aug.    11 

3  a.m. 
7  ii.ni. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.in. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.  m. 
3  p.m. 
3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 
3  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  ro. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  ra. 
3  a.m. 
7  a.  m. 
9  a/m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. , 
3  a.  m. 
7  a.m. 
9  a.m. 
3  p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 

Calm... 

ao 

3.73 

1864. 
Aug,  33 

34 

25 

26 

87. 

38 

29 

30 

31 

Sept.    1 

3 

3 

3  a.m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.ra. 

8.  SB  .. 

1.5 

a  80 

39.357 

79 

29.258 

67 

£.  SE.. 

SB '***.*. 
E.  8E.. 

s.sw.. 

LO 

"i."9 

0.2 

as 

a  71 

■3.68* 
a63 
3.68 

8.  SB... 

s.'se';! 

8.  SW.. 
S.SW.. 

ao 

'2.*8 

a  6 
1.2 

a85 

aw 
a  86 
a89 

39.334 

85 

29.143 

67 

13 

39.341 

78 

29.158 

67 

39.337 

77 

2a  163 

68 

8.SW.. 

1.8 

3.71 

9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
3  p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  mi 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m 

8.SW.. 

si'sw!! 

South  . . 
W.SW 

1.5 

'i.'4 
1.0 
2.9 

a88 

ail" 
a  84 
a  95 

39.141 

88 

29.130 

83 

8.  8W.. 
8.  8W.. 
8W.... 

3.4 

1.4 
1.7 

3.75 
3.73 
3.85 

13 

39.153 

74 

29.072 

72 

89.187 

75 

29.148 

69 

NW.... 

e.sb!! 

Calm... 
NW.... 

3.2 

0.0 
0.3 

a77 

3.83' 
3.82 
a83 

Wert... 

Wert  !! 

W.SW. 
W.SW. 

4.5 

3.6 
a  2 
a  6 

a98 
■4.04' 

4.08 
4.U 

39.383 

83 

29.220 

80 

14 

39.333 

74 

29.318 

67 

29.415 

73 

29.117 

66 

NB 

ne!!!!! 

Calm... 
Calm... 

a7 
'i.7 

0.0 

ao 

3.78 

"3.74* 
3.76 
3.73 

W.  NW. 

as 

4.09 

39.400 

79 

29.025 

75 

Wert... 
W.SW. 
W.SW. 

4.2 

1.3 

1.8 

4.14 
4.16 

15 

39.383 

72 

29.007 
"29."695' 

65 

39.345 

67 

65 

B.  8E.. 

"b.'sb!! 

Calm... 
Calm... 

a  6 

1.3 

ao 
ao 

3.70 

3.72' 
3.72 
3.71 

9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

W.  NW. 

Wi  N W. 
W.  NW. 
W.  NW. 

4.0 

"3.6 
as 
ae 

4.12 

i.'ie' 

4.08 
4.14 

39.320 

79 

29.143 
'29.' 198' 

70 

16 

39.327 

74 

72 

29.360 

71 

29.228 

50 

North.. 

n.'ne!! 

N.NE.. 
N.NW. 

4.1 

4.3 
3.9 
3.3 

3.60 

a  48* 
a  46 
a  51 

NW..-. 

W.  NW. 
NW.... 
NW.... 

8.1 

'2.'2 

a  2 
a  4 

4.07 
"4!  62* 

a  95 

4.00 

29.443 

69 

29.241 

72 

17 

29.488 

66 

29.291 

64 

29.661 

58 

29.393 

58 

N.NE.. 

n!'ne".! 

NW...,. 

Calm... 

e.'nb*.'. 

EMt'.i!'. 

Calm... 
Calm... 

3.8 
S.'7 

as 
ao 

0.4 

Li 
ao 
ao 

ase 

ass' 
a64 
ae9 

a  77' 

'a75' 
a  79 
a  74 

V.NB.. 

"p-ne!! 

Calm.  .. 
Calm... 

1.3 

i.'o 
ao 
ao 

a  95 

3.99" 
a  97 
a  98 

29.568 

68 

29.40? 

68 

18 

29.566 

58 

29.436 

56 

29.584 

60 

29.519 

55 

Baxt. . . . 

e.  ne!; 

NE 

Calm... 

a  9 

'i.'2 
ai 
ao 

a  91 

a9i' 
a  89 
a  93 

29.566 

74 

29.498 

67 

19 

29.568 

60 

29.508 

62 

29.566 

57 

29.554 

56 

E.NE.. 

e.se!.' 

Calm . . . 
Calm... 

a  6 

6.5 

ao 
ao 

a78 

"3.68* 
a69 
a  63 

B.  SE . . 

e'.sb!! 

E.SE.. 
Calm... 

1.2 

'i.'6 
a4 
ao 

a  90 

3.89' 

a  84 
a  95 

29.513 

76 

29.5.33 

68 

90 

29.495 

61 

29.511 

63 

29.481 

58 

29.456 

63 

N.NE.. 

n.'ne.*.* 

N.NW. 
NW.  .. 

1.7 

"hi 
ai 
ai 

a68 

ail* 
a  62 

3.58 

SB 

1.8 

a  94 

29.406 

74 

29.324 

7*? 

SB 

SE 

Calm... 

2.1 
as 
ao 

a  91 
a  90 
a  87 

31 

29.363 

62 

29.281 

69 

29.348 

58 

29.278 

68 

NB 

ne!!!!! 

Calm.  .. 
Calm... 

L3 

i.o 
ao 
ao 

a  65 

'a66* 
a  74 
a77 

B.  SB.. 

NB.'!!'.! 
N.  NE . . 

N.NE.. 

a  7 

i.*4 
2.4 
1.5 

a  91 

'3.' 89' 
a  86 
a83 

39.328 

73 

29.240 

72 

22 

39.368 

63 

29.271 

64 

7  a.  in. 

39.406 

59 

29.141 

65 

9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.m. 

B.  SB.. 

8b'!;:: 

8.  SB... 

a7 

i."9 
a  4 

a85 

a  80 
aeo 

NB 

n!nb!! 

NB 

2.3 

as 
2.5 

3.82 


a  78 
a  77 

39.353 

74 

29.168 

68 

89.316 

67 

29.186 

66 
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• 

WIKD. 

II 

1 

2 

P3 

1 

! 

1 

Date. 

•0 
0 

a 

0 

K 

wmD. 

II 

\ 

% 

Date. 

i 

1 

9 

2.5 

1 

11 

1 

1864. 
Sept.      4 

3  a.m. 
7  a.  m. 
9  o.in. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  u). 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  tn. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.  m. 

E.  NB.. 

3.71 

1864. 
Sept.  16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 
3p.  m. 
9  p.m. 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  D.  m. 

W.SW. 

1.0  4.27 

29.223 
29.256* 

65 
62 

29.424 

57 

NE 

"n.'ne!.* 

NE  .... 
NB 

3.5 

5.3 
3.5 

a4 

3.70 

i"64" 
3.56 
3.50 

NW.... 

e!se!! 

Calm... 
Calm... 

1.3 
0.7 

4.18 
Tor' 

29.404 

66 

5 

29.251 

62 

O.0I  4.07 
0.0>  4.06 

39.374 

61 

29.276 

61 

29.279 

SB 

N.  NE.. 

'n.nb!! 

E.  NE.. 
E.  NE.. 

a2 
Hi 

2.3 
2.2 

3.52 

3!  52' 
a  57 
3.62 

South.. 

s.'sw!! 

2.2 

"as 

4.14 

'4*14 
4.20 
4.12 

29.364 

63 

29.096 

78 

29.419 

63 

29.022 

61 

6 

29.494 

60 

29.063 

n 

E.  SE.. 

Ewit. '.'.'. 
E.  SE.. 
E.  SE.. 

'seV.V.'. 

se'.'.'.'.'. 

Calm... 

w.sw. 

2.9 

i.'s 

2.1 
2.6 

i'i 

i.'o 
o.u 

0.9 

3.76 

a  76' 
a  74 
a72 

a  87' 

a  83* 
a  88 
a  89 

W.NW. 

w!  Nw! 

CaJm... 
Calm... 

ao 

'i.'s 
ao 
ao 

4.14 

'4.' is 

4.25 
4.30 

29.491 

66 

29.182 

54 

7 

29.431 

65 

29.312 

48 

29.458 

64 

29.390 

47 

SW.... 

1.2 

4.38 

29.428 
'29.'458* 

63 
63 

.... 

8 

3  p.  m. 
9  p.  m. 
3  aim. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
3  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9p.  m. 
3  a.m. 
7  a.  ra. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  R.  m. 

S.  SW.. 
SW  .... 
Calm . . . 

*e.se!! 
SB*!!!!! 

Calm... 
Calm... 

1.3 
ai 
ao 

6.*3 

'a9 
ao 
ao 

4.36 
4.34 

4.18 

'4."22 

4!  19 
4.29 
4.2J 

29.'272' 

»' 

29.533 

63 

2a  427 

50 

w.sw. 
s.'sw!! 

S.  8W.. 

sw.... 

1.5 

"hi 

0.4 
1.6 

4.03 

4!  06 
4.08 
4.13 

29.506 
29.*  451' 

70 
67' 

29.425 

6S 

9 

29.399 

96 

29.376 

68 

29.962 

S9 

w.sw. 

knb!! 
s.sw.. 
s.  sw.. 

n.'ne!! 

n.'ne'.". 

Calm... 
Calm... 

N.'ne!.' 
n.'ne!! 

N.  NE.. 
NE 

e!se!! 

e.se!! 
E.  se.. 

S.  SB.. 

2.3 

2.7 

1.8 
0.3 

i.'2 

i."3 
0.0 
0.0 

i's 

'3.'6 
2.6 
2.0 

2."  7 

"i.'9 

1.9 
I.O 

4.10 

■4!  63' 
a  98 
4.03 

a  97 

a98 
a  94 
a  98 

a  87 

a  94 
a  78 
a  87 

.3.'82" 

a  92' 
■4!  65' 

n.ne.. 

'N!Ni5!! 
N.NE.. 
South.. 

South  -. 

South  !! 
S.8E... 
SW.... 

w!  iiw! 

sw!!!! 
w.  sw 
w.sw. 

'W.  NW. 
w!  NW. 

w.sw. 

Calm... 

a5 

*i.*9 
a  3 
1.1 

'2.7 

i.i 
2.7 
1.6 

"i."9 

ae 
1.1 
1.5 

4.2 

'a4 
as 
ao 

4.13 

aw 
a  89 
a  83 

a  76 

aTO 
a87 
4.12 

4.'i2 

4*23' 
4.32 
4.37 

4!  33 

4!  32 
4.24 
4.40 

29.295 

81 

29.211 

64 

10 

29.243 

73 

291184 

99 

29.285 

65 

26.993 

65 

29.298 

69 

S&93S 
28!  946' 

77 

11 

29.311 

62 

78 

29.386 

60 

29.062 

m 

29.457 

63 

29.143 

60 

12 

29.466 

59 

29.126 

54 

29.486 

61 

29.217 

43 

29.464 

64 

29.347 

53 

13 

29.429 

62 

29.485 

44 

29.374 

57 

29.533 

43 

SE 

se!!!!! 

SE 

West... 

2.1 

"3.5 
1.5 
2.7 

a  98 
•i."o7" 

4.01 
4.13 

SB 

South  .. 
8.  SB... 
S.SE... 

a5 

i.*3 
a  2 
a  6 

4.42 

4!2i' 
4.15 
4.20 

29.224 

62 

29.345 

64 

14 

29.154 

64 

29.322 

64 

29.143 

63 

99.210 

V> 

W.  NW. 

W.sw! 
w.  sw. 

West.-. 

3.9 

'3.2 
1.7 
2.1 

4.11 

"4!  21' 

4.21 
4.32 

9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.m. 

S.SW.. 

South  .. 
S.SW.. 
S.SW.. 

a  5 
3.6 

4.11 
i'ii* 

29.188 

71 

29.098 

78 

15 

29.201 

57 

a  4  4. 07 
2.7  ^  02 

29.090 

69 

29.342 

54 

' 

96.968 

63 

9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 

W.NW. 

w!  NW. 
W.SW. 

3.1 

'fL4 
0.3 

4.37 

4.39' 
4.34 

SW.... 

Nw!!!! 

Calm... 

2.9 

*L6 

ao 

4.26 



4.23 

4,31 

29.376 

67 

29.151 

60 

29.406 

58 

29.379 

90 
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Tablb  AA.'^Shawing  the  wind,  water,  barometer ,  8pc. — Continued. 


>5 

11 

1 

ta 

^ 

i 

Date. 

i 

"S 

1 

WIMD. 

1 

1 

BiUe. 

1 

i 

If 

1864. 
Sept.   28 

3a.in. 
7a.iD. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
2  D.  m. 

N.NW. 

1.!^ 

4.33 

1864. 
Oct.    10 

11 

12 

13 

14 

15 

16 

17 

18 

,'' 

20 
21 

3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9a.m. 

2  p.  m. 

3  p.m. 
9pk  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  n.m. 

2  p.m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  tern. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.m. 
9  p.m. 

w.sw. 

1.4 

4.60 

'29*121* 

29.582 

43 

43 

N.NB.. 

bI'se!! 

N.  NB.. 
N.  NB.. 

1.6 
2.8 

4.38 

4.28' 
4.12 
3.99 

N.  NW. 

*Nw!!!! 

Calm... 
Calm... 

L2 

*a6 
ao 
ao 

4.54 

4.'54' 
4.40 
4.45 

29.557 

54 

29.27U 

56 

S9 

29.495 

51 

29.450 

42 

29.320 

49 

25.535 

36 

NE 

2l3 

4.02 

South  .. 

SB*!!!!! 

8.8W.: 
W.NW. 

a7 

'a*8 
a  I 
1.1 

4.36 

4.' 38* 
4.33 
4.38 

29.470 

53 

3p.  m. 
9  p.m. 
3a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9a.m. 

2  p.  m. 

3  p.m. 
•  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7a.m. 
9a.m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 
2p.m. 
3  p.m. 
9  p.m. 

N.NB.. 
Calm... 
Calm... 

1.8 
0.0 
0.0 

a99 
4.10 
4.17 

30 

29.475 
4... 

50 

29.390 

49 

29.557 

47 

29.393 

42 

NB 

BaMt.... 
E.SE.. 

.1.0 

*a9 

0.8 

a8 

4.18 

4.09 
4.11 

N.NW. 

"n.'ne!! 

Calm... 
Calm... 

1.9 

*i.'4 
ao 
ao 

4.29 

'4!  33' 
5.38 
4.51 

29.530 

50 

29.445 

49 

Oct.      1 

29.507 

50 

29.503 

39 

29.432 

50 

29.488 

36 

El  SB  .. 

*ne!*"! 

Calm... 
Calm... 

1.3 
'6.6 

ao 

0.0 

4.11 

4.06 
4.11 

W.SW. 

sw!!!! 

Calm... 
SW.... 

1.5 

*i.6 
ao 
as 

4.52 

'i.'io* 

4.44 
4.36 

29.380 

56 

29.329 

67 

2 

29.375 

49 

29.255 

43 

29.447 

42 

29.149 

43 

Calm... 

8B.'.*.".*.* 
Calm... 
Calm... 

ao 

*i.*2 
ao 
ao 

4.24 

4*23* 
4.19 
4.21 

SW.... 

e!8e!! 

Calm... 
Calm... 

a4 

*a5 
ao 
ao 

4.18 

'4."08' 
4.00 
4.07 

29.452 

56 

29.044 

57 

3 

29.487 

54 

29.061 

49 

29.492 

51 

29.079 

44 

N.  NB.. 

*n."nb.*.* 

Calm... 
N.NB.. 

0,5 

*a7 
ao 
as 

4.25 

"4*18* 
4.18 
4.17 

NW.... 

*w!'nw. 

W.NW. 

w.sw. 

2l0 
'2.*4 

a4 
a2 

4.17 

'4.*  is' 

4.28 
4.38 

25.527 

55 

29.144 

51 

4 

29.960 

51 

29.265 

42 

29.992 

53 

29.308 

34 

NB 

n'.nb!! 

NB..  .. 

sw.... 

2.2 

2.8 
1.4 

as 

4.21 


4.14 
4.17 
4.20 

w.sw. 
'wiiw! 

Calm... 
Calm... 

a4 

*i."2 
ao 
ao 

4.49 

'4!  56' 
4.53 
4.59 

29.537 

57 

29.293 
29.*36i' 

51 

5 

29.422 

56 

39 

29.334 

51 

29.423 

30 

w.sw. 

Calm... 
South.. 

1.0 

'i.*2 
ao 
a  6 

4.24 

'4.'i2 
4.16 
4.17 

Calm... 

"n.'kb!! 

W.NW. 
W.NW. 

ao 

*i.'2 
a8 
a  9 

4.60 

"4.*52' 
4.92 

4.48 

29.294 

55 

29.330 

44 

6 

29.179 

51 

29.373 

39 

28.979 

49 

29.374  1  31 

S.SW.. 

w.'sw! 

8W.... 

sw.... 

1.8 

i*9 

4.0 

as 

4.34 

*4.*29' 
4.34 
4.42 

Wert... 

Weit.'! 
W.SW. 
W.NW. 

1.8 
ao 

4.52 

i'56* 
4.55 
4.51 

28.933 

54 

29.296 

46 

7 

29.078 

50 

29.273 

43 

29.021 

51 

29.221 

39 

W.NW. 

w.'nw". 

NW.... 
N.NW. 

as 

4.5 
2.7 

1.8 

4.53 

i'si' 

4.25 
4.19 

W.NW. 

e!*sb!! 

Calm... 
Calm... 

N.'ne!! 
"ne!!!!! 

N.NB.. 
NE 

a  4 

'a4 
ao 
ao 

*i.*6 

*i.*6 
a  7 
a  8 

4.48 
*i*37' 

29.141 

47  ; 

29.218 

50 

\ 

8 

29.305 

38 

•».  315 

40 

29.487 

35 

29.373 
"29.'43i' 
'29.*  431' 

S3 

N.NW. 

NW*.!;! 

Calm... 
Calm... 

2.4 

ao 
ao 

4.10 

*4.*30" 
4.23 
4.34 

29.479 

44 

47 

9 

29.494 

34 

45 

29.429 

32 

29.381 

44 



asw.. 

1.5 

4.42 

B.  NB.. 

'nb!!!!! 

Weft... 

a  6 

'ai 
a6 

29.189 

51 

29.  as) 

45 

S.*8W.. 

sw.... 

3.4 

2.5I 

4.68 
4. 62 

4.34    

4.39     29.413 

29. 0*19 

49 

42 

,  54  w — ^Vol.  ii 
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1 

o 

WIND. 

It 

1 

i- 

1 

•0 

1 

Dat«. 

1* 
i 

a 

WIKD. 

ll 

I- 

1 

1 

Date. 

i 

g 

O 

It 

'i 
1 

> 
1 

I 

1 

1864. 
Oct.      22 

3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  am. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.m. 
3  a,  m. 
7  a.  m. 
9  a,  m. 

2  p.  m. 

3  p.  ra. 
9  p.  m, 
3  a  m. 
7  am. 
9  a  m. 

2  p.  m. 

3  p.  m, 
9  p.  m. 
3  a  m. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9p.i^. 
3  am. 
7  am. 
9  a  m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.  m, 

3  p.  m. 
9  p.  m. 
3  am. 
7  a  m. 
9  a  ra. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  a  ro. 
9  a  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  a.  ra. 
9  a  m. 
a  p.  m. 
3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 

Weat... 

1.3 

4.50 

1864. 
Nov.     3 

4 

5 

6 
7 
8 
9 

10 
li 
12 
13 
14 

3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7a  m. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  am, 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  a  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  a  ra. 
9  a  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a  m. 
7  am- 
9  a,  m. 

2  p.  m, 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  a  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9p.  m. 

Calm... 

ao 

4.e2 

29.381 

39 

2&.3e8 

3f 

4.55 

4."  65' 
4.65 
4.62 

North  .. 

ne' .'.'!'. 

NW.... 

N.  NW- 

0.4 



1  2 

4-71 

A  f^ 

W.SVV 

sw.... 

'i.*7 
1.5 
0.6 

29.328 

50 

29.171 

fi 

2^ 

29.248 

46 

L  31  4.  67 
0.  6>  ^-^A 

29.017 

l« 

29.091 

41 

9a9J5 

"aB.*86i' 

e 

Weit... 

n.nk" 

N.  NE.. 
N\V.-.. 

NE.V". 

East .  - . 
Calm... 
Calm... 

0,6 

-a-B 

3.4 
1.6 

0.6 

ai 

0.0 
0.0 

4.47 

-i'js' 

4.17 
4. 30 

4.' as' 

'4.35" 
4,39 

4.48 

N.  NW- 

NW.li! 

Calm... 
CaJra... 

3.7 

i'i 
ao 
ao 

4.42 

4.' 71' 
4.OT 
4.79 

29.006 

53 

1 

24 

29.132 

47 

a  105 

a 

29.318 

35 

29.257 

lac 

S.SE.. 

"s.seI! 

8.SE.. 
8.SE.. 

1.1 
*i.'5 

2.2 

a9 

4.87 

4*91* 
4.915 
4. 91 

29.326 

47 

2SL16B 

'*». 

2.'S 

29.361 

39 

SSL  086 

11 

29.383 

33 

28.»:a 

« 

S.SW.. 

'n.'ne" 

E.  .SE  . . 
E.SE.. 

0.5 

'l3 
0.7 
1.1 

4.46 

S.  SE-. 

"swl!!'. 

S.SW.. 
S.SW.- 

as 

4.6 
1.6 
a  2 

4.79 

4.78' 
4.83 
4.93 

29.355 

51 

28. 7S? 

c 

26 

29.34& 
29.' 26a* 

'29.*i6i' 

SO 
'50' 

*5i' 

29Lm 

0 

29.333 

% 

E.SE.. 

e.se" 

SE..... 
S.SW.. 

i.i 

1.7 
1.4 

i'ss' 

4.4i 

4.51 

8.SW.- 

R.sw'! 

sw.... 

N.  NE.. 

1.1 

as 
a  3 

2.S 

4.97 

"i'os* 
5.00 

4.85 

29.315 

s 

97 

28.956 

51 

a9L4S6 

« 

28.836 

49 

29.343 

■2a."ia2" 

44 

S.8W-- 

sw'.!!; 

S.SW.. 

sw.... 

2.2 

2.0 
1.2 
1.2 

4.54 

"i"58" 
4.59 

^68 

NE.... 

n.n'e" 

N.  NW. 
North.. 

2.5 

"4."i 
2.9 
as 

4.74 

'i'fii' 

4.50 
4.39 

28.841 

47 

ti 

S8 

28.849 

44 

44 

28.874 
28.' 971* 
29.676* 
29."  265' 

44 

*46" 

'44" 

2&9S7 
*2a3i4' 

3 

w.  sw. 

w.sw". 

w.sw. 

W.  NW. 

2.0 

'i.'a 

0.3 
0.3 

4.76 

4.'85' 
4.82 
4.85 

N.NE.. 

s.'sw,'; 

w\sw. 
w.  sw. 

5.3 

5.6 
5.8 

4.6 

4.95 

'4.' 66' 
5.03 

4.89 

"ii 

29 

2aep7 

'a 

W.NW. 

WeVt'!. 

Calm . . . 
Calm . . . 

0.1 
6.*3 

4.82 

„4. 72 
4.75 

w.sw, 

"w.'sw". 

West  .. 
W.SW. 

3.7 

i'i 

2.4 

a4 

4.85 

5.' 16' 
5.17 
5.11 

29.245 

47 

89.073 

s 

30 

29.343 

45 

89.155 


0 

29.428 

42 

IsL'm 

ST 

Calm... 

wVsw! 

Calm... 
Calm... 

0.0 

o.'a 

0.0 
0.0 

4.80 

"4."  85' 
4  86 
4.89 

West... 

n.'nw; 

NW.... 
NW.... 

1.0 

*i,'i 
1.3 
1.0 

5.04 

i'w 
4.87 

31 

29.465 
"29.518" 

47 
"44* 

i 

29.595 

41 

i 

Calm... 

nVne!1 

Culm .  - . 
Calm... 

0.0 

'6.7 
0.0 
0.0 

4.89 


4.83 

4.84 
4.66 

NW.... 

Nw! '.*.*. 
NW.... 
W.NW. 

2.4 

as 

29.638 

45 

».361 

t 

Nov.       1 

29.696 
"^.'757' 

41 

'37* 

29.480 
»5« 

s 

Calm... 

NE..!* 
Calm... 
NW.... 

0.0 

'o.'i 

0.0 
0.1 

4.72 

'4.69' 
4.67 
4.61 

NW.... 

*c'^m'" 
Calm... 
Calm... 

a  4 

*6.'6 
ao 
ao 

/ 

29.731 

44 

i 

2 

29.711 

41 

».5» 

i 

29.666 

36 

89.567 

fl 

NE.... 

NB  .*.'!! 
NW.... 

0.6 

'6.'2 
0.2 

4.65 

'4*62' 
4.71 

SE 

E.'siB*!! 

K.8E.. 

1.8 

'2.8 
asl 

29.561 

46 

i.iM  s 

"29.*  533" 

36' 

.•>-•- 

si.3» 

91 
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i 

1 

WIND. 

^  r 

IS 

> 

Date. 

1 

WIND 

• 

«  * 

II 
11 

4 

> 

Date. 

6 

It 

1 

1864. 
Nov.     15 

3a.  m. 
Tium. 
9  a.m. 
3  p.m. 
3  p.m. 
9  p.m. 
3a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  flk  m. 
7a.m. 
9  a.m. 
Sp.  m. 
3p.  m. 
9  p.m. 
3a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.  m. 
7a.m. 
9a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.  m. 
9  a.m. 
3  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9p.m, 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.  m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.m. 
7a.m. 
9  a.m. 
9  p.m. 
3p.  m. 
9  p.m. 
3  a.  m. 
7a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 

NW... 

0.9 

1864. 
Not.  37 

28 
.29 

30 
Deo.  1 
2 
3 
4 
5 
6 
7 
8 

3  a.m. 
7a.  m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.m. 
7  a.m. 
9  a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3a.m. 
7  a.m. 
9a.m. 

2  p.m. 

3  p.m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3a.  m. 
7a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3a.  m. 
7  a.  m. 
9a.m. 
9  p.m. 
3  p.m. 
.9  p.  m. 
3  a.m. 
7  a.m. 
9  a.  m. 
9  p.m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7ik  m. 
9  a.m. 
9  p.m. 
3p.  m. 
9  p.m. 
3  a.  m. 
7a.m. 
9a.m. 
9  p.m. 
3p.  m. 
9  p.m. 
3a.  m. 
7  a.  m. 
9  a.m. 
9pwm. 
3  p.m. 
9  p.m. 
3a.m. 
7  a.m. 
9a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 

Calm... 

ao 

99.457 

96 

39.921 
'29.097" 

38 

W.NW. 

0.6 

SW.... 

a^ 

99.546 

37 

43 

W.8W. 
Calm... 
S.8W.. 

0.4 

ao 

0.4 

8W.... 
SW.... 
Calm... 

Calm... 

c'im!;; 

Calm... 
Calm... 

1.5 
a  5 
ao 

*a6 

ao 
ao 
ao 

..   • 

99.501 

30 

29.044 

45 

16 

29.582 
'29.51^' 
*99.'469' 

39 

30' 

.1.. 
36 

28.947 

47 

S.SW-- 

'sw'.'.V. 

Calm... 
W.NW. 

1.1 

0*3 
0.0 

ai 

'4*48* 
4.43 
4.38 

28.896 
'28.*87i' 

50 
'47* 

17 

99.474 

33 

28.804 
'28."876' 
'29.'656" 

51 

W.NW. 

W.NW. 
W.NW. 
8W.... 

1.9 

4.49 

SW.... 

1.3 

... 

99.516 

34 
... 

59 

1.8 
1.0 
0.5 

4.45 
4.69 
4.76 

SW.... 
W.SW. 
W.SW. 

1.8 
5.4 

L8 

99.639 

31 

47 

18 

39.634 

35 

29.445 

36 

W.8W. 

1.7 

4.88 

W.SW. 

as 

99.606 

37 

29.479 
29.*  528* 

53 

W.SW. 

West... 
Calm... 

1.7 

a9 
ao 

4.85 
4.90 
4.63 

W.SW. 
Calm... 
Calm... 

a  7 
ao 
ao 

39.607 

32 

41 

19 

39.509 

26 

29.545 
29.393* 

43 

«.8W.. 

'8.8W*.* 
8.8W.. 
8.SW... 

a5 
ae 

0.7 
0.9 

4.80 

"i.*76* 
4.70 
4.69 

B.SB... 

ai 

.... 

99.299 

41 

45 

B.SE.. 
E.SB .  . 
E.SB.. 

a9 
1.0 
1.1 

20 

29.200 

36 

29.333 
29."i64' 

44 

29.053 

33 

42 

Calm... 

*w.8w! 

W.SW. 
W.NW. 

0.0 

'l9 
4.0 
3.7 

4.54 

'4*56" 
4.66 
4.47 

SB 

*Criii!I! 
Weit... 

Went... 

ai 

*a6 
as 
1.4 

29.997 

37 

9a  956 

45 

29.007 

26 

28.966 

47 

91 

29.290 

17 

29.103 

35 

W.NW. 

w.Nw! 

W.NW. 
W.NW. 

4.0 

'd*5 
3.5 
3.6 

4.55 

*4.'6i* 
4.61 

4.58 

West... 

Wiit"! 
W.NW. 
W.NW. 

9.0 

as 

1.5 
a  6 

99.953 

23 

"is" 

29.179 

32 

89.287 

28 

93 

99L376 

12 

29.343 

21 

W.NW. 

4.9 

4.53 

Calm... 

ao 

29.341 

16 

99.270 

31 

Wert... 
W.NW. 

W.SW. 

3.8 
2.0 

a9 

4.47 
4.44 
4.57 

*99.*44i* 

■9' 

B.SB.. 
E.SB.. 

ao 
a8 
a2 

*29.*i36' 

*32! 

93 

7 

28.970 

32 

South.. 

0.4 

4.58 

Calm... 

ao 

99.448 

29 

20.067 

36 

8.8B... 
8.8B... 
Calm... 

a4 
ai 
ao 

W.NW. 
Calm... 
Calm... 

0.2 
ao 
ao 

.... 

99.483 

39 

29.100 

38 

94 

99.600 
'99.' 649* 
'99.'697' 

39 
'36* 
39' 

29.107 
'29.137" 

26 

W.SW. 

"caXm"'. 
Oahn... 
Calm... 

ai 

0.0 

ao 

ao 

•'-•• 

Weet... 

a8 

'25* 

Calm... 
Calm... 
NW.... 

ao 
ao 
ai 

95 

29.147 

23 



39.610 

39 

29.078 

13 

SB 

a4 

'99.'3M' 

'46' 

W.NW. 

1.8 

'29."i23* 

14 

96 

SB 

W.SW. 
8W.... 

L5 
1.0 

a  9 

*99.'879" 

*42' 

West. . . 
W.SW. 
West... 

3.7 
3.2 

29.301 

3 

99.396 
'99.*989* 

37 
*» 

29.664 

12 

W.SW. 

1.1 

West... 

*W.8W! 
Calm... 

2l5 

*a9 
ao 

29.*836* 
"29."9i8" 

**8* 

W.SW. 
Calm... 

as 
ao 

.... 

99.316 

38 

" 
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Tablb  AA. — Showing  the  wind,  water^  barometer,  Sfc^ — Continaed. 


1 

WIND. 

1 

is 

1 
1 

Data 

■s 

i 

WDTO. 

1 

i 

<  i 

Dat«. 

1 

i 

f 

Q 

1^ 

! 

5- 

1864. 
Doe       9 

3  a.  m. 
7  a.  m. 
9  «.  m. 

2  p.  in. 

3  p.  in. 
9  p.m. 
3  a.  m. 
7  a.  m. 
9a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7a.  m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  ID. 
9a.  m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.  m. 
7a.m. 
9  a.  m. 

2  p.  m. 
3"  p.  m. 
9  p.  m. 

3  a.  m. 
7a.  m. 
9a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7a.  m. 
9a.m. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  am. 
9a.m. 
2p.m. 
3p.m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 

Oahn... 

ao 

1864. 
Dee.  90 

21 
8 
93 
24 
25 
96 
97 
28 
29 
30 
31 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  am. 
7  am. 
9am. 
9p.m. 
3  p.  m. 
9  p.m. 
3  am. 
7am. 
9am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7am. 
9am. 
2p.m. 
3  p.  m. 
9p.m. 
3  am. 
7  am. 
9am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7am. 
9am. 
9  p.m. 
3  p.  m. 
9  p.  m. 
3  am. 
7am. 
9  am. 

11:1 

9  p.m. 
3  am. 
7am. 
9  am. 

2  p.m. 

3  p.  m. 
9  p.  m. 
3  am. 
7am. 
9  am. 
2p.m. 
3  p.  m. 
9  p.m. 
3  am. 
7  am. 
9am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7am. 
9  am. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  am. 
7am. 
9  am. 
3  n.  m. 

Vf^  931 

f1 

29.970 

12 

SW.... 
8W.... 
N.NW. 

ti 

Calm... 

E.SE... 
iWm... 

ao 
as 

0.4 
0.0 

99.100  1  S5 

2a  779 

6 

• 

9a963    S 

29.528 

22 

N.NW- 

5i4 

........ r.... 

10 

99.104    n 

99.407 

19 

N.NW- 
NW.... 
NW.... 

4.0 
4.0 
3,4 

Cafan... 

ao 

99.306     M 

29L951 

23 

Calm... 

8W.... 

w.sw. 

Soith".'.' 

ao 
a2 
ai 

99.610      S 

29.276 
'29.673' 

ii.' 149' 

20 
'."4' 

'ii' 

W.NW- 

2.1 

31 

29.613      9 

W.8W. 
W.SW. 
S.8W.. 

1.9 

ai 
ai 

*99.'796*'*i* 

NW.... 
Wwt... 
W.NW. 

3.S 

1.1 
as 

99.507  >    S 

29.479 

5 

asw.. 

L7 

12 

29.179 

1« 

29.625 

7 

sw.... 

W.SW. 
W.NW. 

a2 
1.5 
2.2 

W.NW. 

ai 

2a  635 

8 

Calm... 
Calm... 
S.Sfl... 

ao 
ao 
a6 

29.356 
'99.'336' 
».»0 

in 

13 

2a  504 

8 

S.SW.. 

1.5 

1b 

2a  214 
'29.041' 

5 

it' 
'23' 

asE... 

South.. 

asB... 

1.9 
2.6 
2.5 

8.  SB... 

a4 

33 

Calm... 
W.NW. 
W.NW. 

ao 
a  7 
as 

99.  M7 

% 

asw.. 

2.2 

14 

29.065 

9 

2a  393 
29*549* 

2 

"9' 

W.SW. 

sw.... 

South.. 

L3 

as 

L3 

Cahn... 

Caiini!! 
Calm... 
Calm... 

ao 

ao 
ao 
ao 

99.097 

39 

29.060 

9 

29.603 

2 

asE... 

2L8 

15 

2a  897 

% 

28.'40i' 

17 

asE... 
a  SB... 
asB... 

. . . .  f . . . . 

ao 

L7 

1.6 

Calm... 

ao 

2a  779 

iasB 

37 

29.240 

28 

W.SW. 
Calm... 
Calm... 

as 
ao 
ao 

n 

29.380 

13 
'12* 

W.SW. 

3.7 

16 

2a  647 

Tt 

W.SW. 
W.SW. 
W.SW. 

as 
ao 
2.3 

Calm... 

ao 

2aS30 

13 

29.273 
*29.'296' 

33 
'»' 

Calm... 
8W.... 
W.SW. 

ao 
1.1 

L2 

99.050 

14 

W.NW. 

2.3 

17 

29.196 

n 

29.472 

'iffeo* 

30 
'33' 

NW.... 
W.NW. 
W.NW, 

2.5 

L6 

a2 

W.SW. 

1.6 

29.951 

M 

NW.... 
E.NB.. 
E.SB.. 

a2 

Ll 
1.5 

29.166 

1 

29.734 
'29.'569' 

'ia'sio* 

34 
'33' 
*36' 

asw... 

a3 

18 

2a  968 

*9a8i{* 

14 

a  SB... 
sw.... 

W.SW. 

1.5 
L5 
2.1 

SB 

1.8 

91 

S.8W.. 
W.SW. 
W.NW. 

a6 

1.6 
4.1 

9a  901 

80 

29.247 

34 

W.NW. 

as 

19 

28.141 

17 

29.312 

15 

W.NW. 
W.NW. 
W.NW. 

ai 
1.7 
1.1 

Wart... 

3.4 

29.316 
"29.'s3i' 

'a9.*»i 

*29.'646' 

9 

29.462 

15 

Weit... 
W.SW. 
8W 

a6 

1.9 
1.2 

7 

80 

29.480 
'29.*46r 

10 
'4' 

W.NW. 

1.3 

'is* 

7  am. 
9am. 

.Tn   mJ 

W.NW. 

1.8 
aTi 

sw.... 

1.61 

9p.m.l 

W.NW. 

7 
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Tablb  B  B. — Showing  the  duration  of  the  wind  at  the  several  points  of  the 
compass  for  each  hour^  the  stormy  and  cloudy  days  being  eliminated,  for  the 
following  months,  at  Milwaukee,  Wisconsin. 


Polnta. 

1 

2 

3 

4 

9 

6 

7 

8 

9 

10 

11 

18 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

" 

18 

JUNK,  1861. 
North 

2 
2 

1 
2 

1 
2 

2 
3 

1 
3 

1 

1 
4 
3 

1 
1 

1 
4 
2 

"2' 
2 

4 

■ 

3 
6 

"3 

8 
3 

2 

1 
2 

*i 
1 

*i 

'2 

1 

*i 

'2 
I 

1 

a 

8 

i 
*i 

8 

1 
*i 

N.NB 

2 

3 

3 
3 

1 
1 
3 
3 

2 
3 

.... 

3 

4 
1 

1 
3 
1 

1 
3 

3 
5 

*i 

1 
1 

*3 

2 

7 

i 

1 

1 

8 

KB 

E.NB 

Ea«t 

1 

1 

E.8B 

... 

5 
3 

1 
1 

4 

7 

■' 

8B 

1 

1 

&SB 

8ontb 

8.8W 

1 
"3' 

1 

1 

8W 

1 
8 
2 

1 
3 

1 
1 

1 

•  1 

1 

1 

1 

2 

1 

1 

8 

W.8W 

Wert 

1 
I 
3 

1 

1 

1 

.... 

.... 

.... 

.... 

.... 

.... 

W.NW 

I 
1 

1 

2 

2 
2 

1 

NW 

1 

4 

2 
2 

1 
1 

.... 

.... 

.... 

.... 

.... 

.... 

N.NW 

■  * 

Snnif 

10 

10 

8 

9 

10 

12 

12 

14 

16 

16 

16 

16 

16 

16 

16 

16 

16 

13 

3 

7 

9 

10 

Calms 

6 

6 

8 

7 

6 

4 

3 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

8 

9 

9 

7 

6 

JULT.  1861. 
North 

1 

2 
1 

2 
2 

1 

1 
2 

i 

2 
2 

*i 

1 

1 

8 

i 

8 

1 

i 

1 
1 

i 

1 

*i 

1 

N.NB 

1 

1 

2 
3 
1 

"2* 

1 
2 

I 

NB 

2 

1 

1 

•• 

1 

•• 

1 

B.NB 

l" 

Bast 

1 

.... 

1 

1 

1 
2 

1 

■3* 

1 
1 

1 
2 

.... 

3 
1 

1 
2 

4 
2 

1 

"3* 

1 

8 

4 
6 

i 
i 

2 
3 

7 

3 
2 
5 
2 

2 

1 
2 

8 

1 
1 

2 

6 
2 

2 

E.8B 

1 

1 

** 

8B 

8.8E.. 

South 

... 

1 
1 
3 
1 
1 

S.8W 

1 
1 
1 

1 
1 

"2* 
2 

1 

1 
1 

1 
1 
1 
1 

1 
2 
1 
1 
1 
.... 

1 
3 
1 

1 
4 

1 
2 
1. 

1 

3 
2 
1 

1 
5 

1 

8W 

2 
1 

2 

1 

8 

W.8W 

West 

W.NW 

.... 

2 

1 

1 

... 

2 

1 

2 

1 

.... 

.... 

.... 

NW 

2 

1 

1 
1 

2 

1 

2 

1 

N.NW 

1 

1 

■ 

Sums 

7 

5 

8 

7 

7 

9 

13 

12 

15 

15 

15 

15 

15 

15 

14 

15 

14 

14 

14 

8 

8 

8 

6 

i 

Calmfl 

7 

1 

1 

9 

1 
3 

6 

3 

1 

7 

7 

6 

1 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

6 

6 

8 

7 

AUOUfT,  186|. 
North 

"2* 

1 

2 
2 

1 
2 

1 
2 

3 

1 

*4' 

I 

1 
3 
1 
1 

1 

1 
2 

2 
2 

4 
1 
1 

'2 

*i 

2 

1 

i 

8 
2 
8 

1 
1 
8 

'2 

i 
3 
a 

1 
1 
1 

8 

1 

*i 

*i 
a 

i 

a 

1 

*i 

*i 

1 
1 

1 

N.NB 

1 

NE 

4 

.... 

3 

4 

1 

3 

2 

1 
2 
4 
5 

1 

1 
2 

2 

8 

1 

1 

E,NB 

, 

1 
1 

£ai>t 

1 

E.8B 

1 
1 

1 
2 

1 

2 
3 

5 
5 

6 
5 

8E 

asB 

1 

South J. 

1 
1 
1 
1 
2 
1 
1 
2 

8.SW 

1 
2 
2 

'2" 
3 

1 
3 
2 

1 
2 

1 
1 

1 
2 
1 
3 

1 

1 
1 
2 
2 
2 
1 
1 

'2' 
2 
2 
3 
2 

1 
1 
1 
3 
3 
2 
1 

2 

**3' 
2 
3 

1 
1 

1 
2 

1 
1 
1 

1 

"• 

8W 

3 
3 

1 

1 
1 
1 

2 
2 
1 

1 
2 

3 

1 
1 

2 

1 

1 

3 

1 

1 
2 

1 

? 

W.SW 

We«t...» 

W.NW 

1 
1 

1 

1 
.... 

1 

NW 

1 

•• 

.. 

N.NW 

•• 

Snmt. .;.... 

11 
8 

11 
8 

14 

11 

11 

14 

15 

17 

18 

19 

19 

19 

19 

19 

"o" 

19 
"0 

0 

19 

"o 

18 
"1 

16 
1 

12 

14 

9 

7 

8 

Calms 

5 

7 

7 

3 

4 

1 

0 

0 

0 

0 

0 

' 

5 

10 

12 

11 
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Tablr  B  B. — Showing  the  duration  of  the  ttnnd,  Spc. — Continued. 


Points. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9  imid 

i 

JUNK,  JULT.  AND 
AU6L8T,  186^. 

Korth 

3 
3 

2 

6 

4 
3 

1 
4 

2 
4 

4 

6 

8 
6 

5 
8 
3 
8 
3 

} 

4 
6 
5 
1 
3 
4 
5 

"7 

7 
1 
1 
7 
6 
1 

2 

6 

7 

.... 

7 

10 

1 

1 
1 

1 

9 

1 

4 

1  i 

3  5;  4  4 

N.NE 

2 
9 

1 
3 
8 
11 
1 

1 
6 
3 
1 
13 
11 
3 
1 
1 
9 

.... 

1 
.... 

1 

12 
17 

1 
1 
5 
8 
1 
.... 

1 
3 
2 

4 
12 

16 

1 

4 
8 

*i 

3    4 

6  sd 

2  2 
11    5 

3  2 
1    3 

3  4, 4  3 

NE 

3,  SK  2 

51  4  3 

5'  el  4 

84  la's! 

9!   1>^     1 

E.UB 

1 
1 

3 

1 
2 

4 
5 

:S 
4 
1 

: 

Eiutt 

I 

1 

1 

8 

ihl 

E.8E 

1 

'  1  „ 

SB 

1,..   1 

S.SE 

1 

'2 
3 

3 

1 

3:  3 

fionth 

■ 

1 
1 
3 
3 
3 
3 
5 
2 

.... 

4 

3 

4 
3 
6 
2 

1 
1 
6 
3 
3 
1 
5 
4 

'3' 
4 
3 
3 
3 
3 
3 

1 
3 
4 
4 
3 
5 
3 
1 

'2 

4 
2 

i 

2 
3 
2 

1 

g.SW 

2 

4 
7 
3 
1 
2 
2 

1 
4 
7 
1 
2 
2 
1 

2 
5 
5 
2 
3 
3 
2 

3 
4 
3 
2 
3 
6 
3 

8 
8 
3 
1 
3 
3 
1 

1 
7 
3 

1 
1 
3 

4 
7 
3 

1 
1 
1 

2  S  J 

sw 

&  4  4 

w.sw 

"i 

1  S  4 

West 

1    :  1 

W.NW 

.    .,  -  - 

NW 

y:\i:. 

N.NW...* 

'  1!  1  f 

, 

Snmi 

28 
IT 

26 
23 

30 
19 

27 
"21 

28 

35 

40 

43 

49 

50 

50 

50 

50 

50 

49 

5o!4» 

48 

«^ 

29pli« 

Calnw 

20 

13 

8 

6 

0 

0 

0 

0 

0 

0 

0 

oja 

1 

2?}. 

dO^S79l 

North 

- 

1 
i 

N.NE 

2 

4 

3 

2 

3 

2 

6 
1 

5 
1 

1 

5 
.... 

4 
1 

I 

3 
3 
1 

3 
8 

1 

3 

1 

3 
1 

3 
8 

'3' 

1 

2 
'3 

'3 

1 

3 

2 
2 

3 

4 
2 

'3 

3 

9,  5 
1  .. 

'i'" 

2 

fiki 

NE 

E.NB 

"*  "*l** 

East 

■  *  i" 

E.SE 

1 

1 

1 

a 

3 

•*,*:.  • 

6B 

"' 

.-...,  .|.. 

S.8B 

(        : 

South 

1 

1 

.... 

"'a" 

"s 

*i 
1 
1 

i 
1 

i 

1 

"2 
'9 

"2 

i 

I 

i 

I 

i 

1 
1 

1 

6.6W 

J... 

1 
1 
8 

1 
1 
8 

'** 

SW 

1 

1 
a 

3 

1  V 

AV.8W 

1 

1 
1 

2 

1 

1 
I 

3 

1 
1 

3 

3 

4 

'  il » i 

Went 

i|.  s 

W.NW 

1 

• 

a 

1 

1 
1 

1 
1 

1 
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Tabi»b  B  B. — Sh&ioimg  ike  dvratitm  of  the  wind,  ^.«— Continued. 
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Table  B  B. — Showing  the  duratian  of  the  wind,  ^.^Contaxmed. 
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Tablb  B  B. — Showing  the  duraticn  of  the  wind,  ifc, — Gonthraed. 
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1 
2 
1 

*i 

3 

2 

1 
1 
2 

1 
1 

2 
6 

'i 
2 

'i 

NB 

B.NB 

Bui 

B.SB 

1 

3 

1 

BE... 

I 

2 

1 

asB 

Bonth 

1 

1 

1 

1 
1 
5 
1 
4 

1 
1 
2 
3 

1 
4 
1 

1 

.... 

1 

.... 

2 

8  8W 

1 

BW   

3 
3 

1 
2 
2 

1 
3 

1 
4 

1 
4 

1 

3 

1 
3 

1 
2 

1 
1 

2 

4 
1 
3 

1 

2 
2 
1 
5 

2 
2 
3 
2 

1 
1 
5 

2 

I 
5 

W.SW 

Wait 

W.NW 

2 

1 

1 

1 

"i* 

NW 

2 

1 

1 
1 

1 

N.NW 

1 

1 

** 

Bums 

13 

12 

11 

9 

10 

10 

17 

22 

24 

24 

24 

24 

24 

24 

23 

22 

23 

21 

17 

i? 

12 

11 

14 

Calmi 

AUGUST,  1864. 
North 

11 

1 

3 

12 

12 

14 

2 
.... 

13 

1 
2 

12 

1 
3 

6 

2 

0 

0 

0 

~ 

0 

0 

0 

1 

0 

=5= 

2 

1 
7 
1 

i. 
1 

1 

6 

1 

'i 

5 

"5 
'2 

4 
2 

*i 

11 

3 

1 
3 

'a 

1 

2 

1 

11 

"3 

1 

'2 
*i 

'3 

1 

13 
'2 

10 
"2 

= 

N..NB 

3 

1 

1 
X 

6 

8 

7 
2 

5 

4 
1 
I 
3 
2 
1 
1 

"3" 

4 
3 

3 
2 

4 
1 
1 
2 
1 
.... 

4 
3 
5 

6 
3 
3 

3 
6 
2 
1 
8 
2 

.... 

1 

•• 

4 
3 
3 
2 
5 
3 

'3 

1 

6 

2 
3 

'3 
6 

1 

*i 

1 

NB 

B.NB 

' 

*i 

*i 

3 

1 

'i 

1 
1 
1 
3 

1 

•  East 

1 
3 

1 

B.8B 

1 

1 

7 

7 

1 

SB 

8.  SB 

1 
1 
3 

1. 

1 

1 
1 

*2' 
2 

1 

1 
1 

1 
1 
1 

.... 

S 
2 

1 

1 

1 

2 
1 

1 
3 

2 

Bonth   

2 

8.8W 

3 

2 

1 
2 

2 
2 

1 

2 
3 

1 

9 

8W 

1 

.... 

W.SW 

1 
1 
1 
1 
3 

1 
1 
1 
2 

1 

2 

3 

1 

We§t 

W.NW 

2 
2 

4 

.... 
2 

1 
"5' 

1 
2 
3 

2 
3 

1 

2 
2 

1 

1 
2 

1 

"3* 

1 
2 

•1 

.. 

1 

*i 

*i 

'i 
2 

*i 
a 

"a 

s 

s 

i 
3 

NW 

2 

1 

2 

N.NW.... 

3 

*  * 

Bumi 

Calmn 

16 
9 

14 
11 

16 
9 

15 

lo" 

14 
11 

16 

19 
6 

20 

^= 
5 

24 

1 

24 

1 

25 

25 

"~o" 

25 

~o" 

25 
~~0 

23 
1 

35 
"0 

20 
1 

20 
"5 

17 
1 

n 
1 

i.^i 
10 

11 

14 

14 

u 

16 
"9 
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Tablb  B  B« — Showmg  the  duration  of  the  udndf  8(c. — Contfnved. 


PoiBtl. 

1 

8 

3 

4 

6 

6 

7 

8 

9 

10 

11 

13 

1 

8 

3 

4 

5 

6 

7 

8 

9 

i«iii!a 

1 

JUNEf^ULT,  AND 
AUGUST,  1864. 

Korth 

1 
7 

1 

7 
3 

3 

5 

1 

3 

4 
1 

1 

8 

1 

1 

3 
3 

io' 

4 
3 

1 
13 

4 
3 
3 
5 
3 
1 
1 
4 
4 
8 
1 
5 
4 
1 

S 
6 

10 
3 
3 

81 
6 

"i' 
5 
3 
5 

1 

7 

1 

1 

9 

1 

8 
1 
3 
1 
5 
7 
3 
9 
3 
3 
3 

i 

3 

2 

7 
1 

5 

2 
3 
3 
9 
2 
I 

"i 

4 

1 
3 

i 

2 
'4 

9 

9 
1 

9 

1 
2 
1 

1, 

1 

N.NB 

15 
5 
4 
3 

10 
3 

1 
1 
5 
6 
7 
1 
5 
3 
1 

11 
7 
3 
3 

13 
8 
1 
3 
8 
7 
4 
1 
4 
4 
1 

8 
6 
9 
4 
10 
3 
5 
3 
8 
4 
4 
I 
6 
3 

6 
7 
10 

9 
8 
6 

g'lOlSi 

V 

Kfi 

ft  6] 

5 
5 

9 

1 

1 

^NB 

4\  5 
..    3 
3416 

6  9 

^3 
4   8 

11  I 

Eaat 

I 

!l 

B.8B 

1 

1 
3 

1 
1 
4 
4 

I 

5 
5 
3 

S3 
3 
3 

1 
1 
4 
4 
3 
3 
1 
1 

94 

1 
1 
4 
1 
3 
8 
5 

i.%,ii 

r 

SB 

1 

1 
3 
1 
7 

"3* 
8 
5 

12 

3 
1 
1 
4 
5 

2 

i 

12 

1 

3 
3 

4 

'3 

8.  SB 

3 
3 
3 
4 
5 
3 
3 
5 
3 

3 
I 
3 
8 
6 
1 
3 
4 
8 

3 

3 
8 

1 
1 
1 
8 
8 

1 

1 
3 
1 
7 
1 
1 
3 
6 

9ft 

Soatli 

9? 

8.8W 

4  :tfi 

8w  .::::..;::. 

**,   4 

SidT^i 

w.sw 

3 

3 

1 

4 
1 
3 

1 

i 
3 

3 

..»  9  4 

Weit 

i 

V.NW 

3 
5 

4 

"*6* 
3 

1  . 

HW 

8 

1 

8 

«3 

K.NW     .    . 

4  4 

Saint 

37 
31 

34 
"34^ 

1 

1 
1 

35 
34 

30 
35 

33 

36 
38 

51 
IT 

56 

67 

66 

1 

67 
1 

67 

1 

67 

1 

67 

1 

1 
1 
1 

m 

1 

'3 

65| 

- 

*i 

65 

*i 

55 
10 

44 

io 

36 

3& 

r^ 

CfthM 

juiiE,  leaa,  at 

CLETKLAIID, 
OHIO. 

Korth 

8 

1 

28 

-- 

32 

39 

33 

f» 

N.NB 

3 

1 

3 

8 

1 

NB 

1 

1 

E.NB 

Eaat 

... 

1 

1 

1 

1 

1 

-• 

•• 

- 

-• 

-- 

- 

» 

B.$B 

..' 

SB 

1 

.... 

.... 

1 

1 

.... 

- 

- 

*i 

i 

"2 

i 

1 

'9 

*i 

1 

2 

1 
] 
11 

8.SE 

3 

3 

3 

1 
3 

1 

3 
**3* 

1 

Sooth 

.... 

•• 

•- 

*i 

S.SW.... 

.... 

1 

1 

1 

1 

1 
1 

3 
1 

Y 

SW 

I 

I 

1 

^ 

1 

1 

1 

W.8W 

1 

Wert 

W.NW 

1 
1 
3 

1 
1 

3 

1 
3 
1 

1 
1 
3 

1 
1 
3 

3 

1 

1 

1 

1 

1 

1 
1 
3 

1 
1 

8 

1 

8 

1 

1 
1 
t 

9 
i 

1 

1 

1 

1 

1 

NW 

N.NW 

1 

.... 

** 

.... 

SmM 

8 

7 

6 

« 

6 

6 

5 

8 

5 

7 

8 

7 

8 

7 

6 

6 

« 

6 

5 

2 

5 

ri 

7 

Oalau 

4 

5 

6 

6 

6 

6 

7 

10 

7 

5 

4 

5 

4 

5 

6 

6 

6 

« 

7 

10 

T 

94 

5 

JULY,  1IQ9L 
North 

3 

1 

1 
3 

1 
3 

8 

1 

'9 

1 

*i 

3 

*i 

'i 

i 

*i 

N.NB 

1 

1 

3 

3 

]  • 

nb 

1 

f 

B.NB 

BMt  .......   . 

1 

1 

, 

1 

-- 

- 

-• 

•- 

\ 

B.8B 

.... 

.... 

..  . 

** 

SB....  • 

.... 

asB 

8 

10 

9 

7 

8 

8 

6 

1 
5 
3 
1 

4 
1 

"6* 
3 

8 
1 

1 
3 
3 
8 

I 
1 

1 

1 

1 

1 

3 

2 

s 

9 

*i 
1 

"i 

9 
'3 

'i 

10 

*9 

9 

«  f 

Sonth 

I 

1 

1  I 

S.8W 

3 

3 
1 
1 
1 

5 

.... 

1 

5 

3 

4 
3 

4 

3 

9  9 

SW 

8 
4 

1 
3 

1 
3 

3 

8 
.... 

3 

"3* 

a 

"i 
9 

'3 

8 

1 

1  3 

a 

2 

*i 

9 

i 

1 
1 

*i 

1 

W.8W 

1 

1  I 

Watt 

1 

W.NW 

1 

*' 

3 

3 

1 
1 

4 
3 

4 

6 
"3* 

NW 

1 

1 

1 

.... 

1 

1 

1 

N.NW 

I 

1 

Smni 

IS 

17 

17 

15 

16 

16 

16 

17 

16 

13 

13 

16 

16 

14 

la 

13 

11 

9 

6 
13 

7 

12 

15161t 

OOlM 

4 

3 

3 

4 

3 

3 

3 

3 

3 

6 

7 

3 

3 

5 

IV 

8 

10 

12 

M 

M 

) 
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Table  B  B. — Showing  the  durcUion  of  the  wind,  Sfc — Continmed. 


Polati. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Aueurr,  1801. 
North 

2 
3 

2 
3 

1 
4 
1 

'5 

1 

3 
3 

i 

5 

3 
3 

*i 

4 

2 

I 
2 

3 

'4 

'2 

1 
5 

3 

1 

*2 

9 
2 
2 

1 

ii 
'3 

N.NB 

1 

1 

I 

1 

3 

^^ 

NB 

1 

E.NB 

Eait 

B.8E 

1 

.... 

12 

1 

'i2* 

' 

SB 

1 
12 

1 
12 

1 
12 

1 
10 

1 
1 
1 

1 

1 
1 

*i 

1 
2 

'2 

1 

I 

.. 
1 
2 
1 

2 

'2 

i 

1 
1 

2 

3 

3 

1 

8.  SB 

12 

7 

1 
2 
1 

1 

2 
2 

'*2* 
2 

1 

2 

2 

1 
1 
1 

12 

South * 

1 

1 

1 

8.8W 

1 

I 

"l 

.1.. 
1 

1 

1 

1 

1 

1 

sw 

3 

3 

3 
1 

'2 

1 

w.sw 

3 
.... 

1 
1 
2 

1 
2 
1 

1 

Weit 

1 
1 
1 
2 

**2* 
3 

W.NW 

1 

I 

KW 

N.MW 

1 

Saint 

15 

"is" 

15 

14 

.,^*. 

14 

14 

13 

10 

8 

11 

13 

14 

15 

14 

14 

14 

13 

12 

12 

12 

16 

16.15 

Calrai...... 

SXPTKMBIB,  1862. 

Korth 

1 

1 

1 

2 

2 

2 

2 

3 

6 

1 

8 

1 

5 

4 

3 

3 

1 
1 

2 

1 

J 

2 

2 

\1 

'2 
2 

2 
'3 

4 

"i 
2 

•4 

"l 
'2 

i 
3 
1 

4 

6 
1 

0 

'i 

4 
I 

0 
4 

i 

1 

0 

H.NB 

1 

1 

1 

1 

1 

1 

2 
.... 

3 
2 

1 
3 

'4 

1 

HE 

2 

1 
1 

"i" 

E.NB 

1 
1 

East 

i 

I 

E.8B 

1 
1 
5 

1 

SB 

2 
5 
1 

1 
5 

1 
6 

1 
6 

\ 

' 

8.  SB 

5 

5 

5 

1 
2 

1 

5 

Soath... 

1 

S.8W 

1 

1 
1 

1 

"i* 

1 

1 

SW 

1 

1 
1 

.... 

1 

•- 

1 

W.8W 

Wett 

"W.NW 

1 

.... 

.... 

.... 

1 

I 

.... 

i 

1 

2 

*i 

•■ 

•• 

"- 

•• 

;; 

NW 

■ 

1 

1 

N.NW 

2 

2 

SOIIM 

8 

8 

9 

8 

8 

8 

6 

8 

8 

8 

8 

8 

8 

8 

7 

7 

7 

6 

6 

8 

7 

6 

6 

7 

Calms 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

8 

2 

3 

3 

1 

2 

2 

? 

i 

JUKE,    1864,    AT 
THUNDER  BAT, 
MICH. 

North 

4 

5 

5 

5 

5 

5 

4 

5 

5 

5 

7 

6 

4 

5 

4 

4 

4 

4 

4 

4 

3 

4 

4 

2 

N.NB 

NB 

2 

1 

2 

2 

"z 

1 

** 

1 

2 

3 

5 

1 

1 

•• 

1 

B.NB 

East 

1 

1 

.... 

1 

.... 

1 

2 

2 

2 

3 

2 

2 

1 

2 

I 

1 

1 

1 

I 

1 

2 

3 

1 

B.8B 

SB 

1 

.... 

1 

1 

1 

1 

1 

1 

1 
1 
5 

2 

1 
6 

1 

4 
"5* 

6 
*6* 

5 

"8* 

6 
*6 

5 

'8 

4 

*6 

4 

*8 

2 

"8 

1 
*6 

1 
5 

1 
6 

1 
6 

S.8B 

SonUi 

5 

5 

5 

3 

4 

3 

3 

4 

asw 

Sw:.:  .    .: 

1 

1 

1 

2 

I 

1 

1 

1 

1 

2 

2 

2 

2 

2 

1 

1 

'i 
'i 

'i 
2 

w.sw 

West 

4 

2 
2 

1 

3 

1 

2 

1 
2 

2 

1 
6 

2 
1 
4 

2 

1 
2 

2 

3 

1 

1 

*i 

i 

*i 

1 
1 

W.NW 

2 
3 

2 

4 

1 

1 

NW 

2 

2 

.... 

1 

1 

N.NW ». 

.... 

.... 

.... 

.... 

Suns 

19 

18 

20 

18 

20 

19 

20 

20 

21 

21 

21 

22 

22 

21 

20J21 

19 

20 

19 

14 

14 

16 

16 

Calms 

3 

4 

2 

4 

2 

3 

2 

2 

1 

1 

1 

0 

• 

1 

2 

1 

3 

2 

' 

8 

8 

6 

6 

3 
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Table  B  B. — Showing  the  duration  of  the  wind,  4^.— Continued. 


Points. 

1 

2 

2 

4 

5 

6 

7 

1 
8 

9 

10 

11 

12 

1 

9     3  4 

1 
5   6   7 

I 
8; 

9  loim 

1  : 

JULT,  1864, 
Nor'h 

3 

4 

4 

2 

1 

2 

1 
1 

4 

4 

5 

4 

3 

4 

3 

5     5  7 

7   7    6 

7 

7 

6  4  4 

K.NB 

NB 

.... 

2 

2 

3 

2 

1 

1 

1 

1 

1 

.j..i-j.. 

K.NE 

EMt 

1 

2 

1 

1 

1 

1 

2 

2 

1 
7 

4 

1 
6 

5 

1 
6 

3     3,  i 

1    ..  .. 

i  i   i 

1 

1'  1-... 

E.8B 

..|.. ..'.. 

SB 

1 

.... 

2 

2 

3 

8    a  9 

8  8   7 

5 

Vi** 

8.  SB 

South 

8.8W 

4 

3 

2 

3 

3 

4 

4 

5 

6 

5 

5 

5 

5 

5     4  9 
1 

6   5   61 
..11 

7 

6:  71  5  4 

sw 

1 

2 

2 

1 
3 

2 

2 

1 

1 

1 

.... 

1 

....   2  1 

!•  1'  1  1 

W.8W 

Wfit 

4 

3 

2 
1 
9 

2 

1 
10 

2 

1 
9 

3 

1 
6 

2 

1 
6 

2 

1 
5 

1 

1 

1 

1 

1     1.. 

1 

i|  i*  i  i 

W.  N W  .... 

NW 

6 

7 

8 

6 

3 

1 

1 

1 

1    1    1 

- 

..  1  e  3 

N.NW 

.... 

.. .. 

** 

BnvoM 

19 

21 

22 

23 

23 

23 

21 

22 

22 

23 

23 

23 

23 

93  2393 

[^;M|«gi 

19{MU1« 

Calmi .:.... 

4 

2 

1 

1 

0 

0 

2 

1 

1 

0 

0 

0 

0 

0     0  0 

Hoio  lis 

"4 

5  8  7 

AUGUST,  ^864. 
Korth 

7 

6 

3 

3 

9 

2 

2 

3 

3 

4 

4 

4 

3 

3     3   4 

4    4    4 

3 

3 

i 
344 

K.NB 

.-  --i.. 

NE 

1 

1 

I 

1 

1 

1 

1 

2 

3 

2     11 

I 

1 

1 

..I..'.  1 

E.NB 

EfMt 

1 

1 

1 

2 

2 

2 

1 

1 

1 

1 

1 

9     9  3 

9    11 

1 

1 

B.8B 

SB ,... 

1 

1 

1 

1 

1 

1 

9 

9^2 

3   3   9 

9 

»  1 

1   1 

8.  SB 

South 

2 
1 

1 

3 

1 
1 

3 

1 
1 

.... 

3 

3 

1 

3 

1 

3 

1 

3 

1 

1 
1 
1 
1 
2 
1 
6 

1 

1 
1 

4 

1 

6 

5 

5     5  9 

5   5  5 

4 

3 

i 

1 

8.SW 

1  1 

SW 

1 

1    

.:    1*1 

1 

1 

111 

w.sw 

.... 

... 

Went 

3 

3 

3 

4 

4 
1 
5 

5 

3 

1 
6 

2 

1 
6 

4 
1 
3 

9 
1 
3 

2 

1 

1    ..  .. 

135 



W.NW...k 

1  . 

NW 

9 

2 

3 

4 

2 

9 

9     3  3 

3   3  2 


3 

4  4  3^3 

N.NW 

" 

.. . . 

' 

i 

_J      ^ 

Sunif 

17 

18 

17 

16 

18 

18  I  18 

18 

18 

18 

18 

18 

18 

18   18,18 

|18J17  15 
0    13 

1514jll  14  17 

Calnw 

1 

0 

1 

2 

0 

0  !    0 

0 

0 

0 

0 

0 

0 

0     0  0 

— -_ 

3 

4!  7  4  1 

JUNK,  JULY,  AND 
AUGUST,  1864. 

North 

14 

15 

12 

10 

8 

9 

1 
9 

10 

19 

13 

13 

14 

14 

10 

13  191S 

151514 

14 

13 

13 

i3i» 

N.NB 
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APPENDIX  D. 

Return  of  Charts  issued  at  Detroit  and  Bvffalo  from  July  1,  1866,  to  June  30, 

1867. 


Chartaof— 


1866. 


\ 


1867. 


-a 


Lake  Erie 

West  end  of  LakA  Erie 

KelW'iiaDd  Bom  Inlands. . . . 

Stralte  of  Maokinati 

Eaiit  Neebisb  Rapidi 

Head  of  Green  Bay 

St.  Clair  Plate 

Buffalo  Harbor 

Tawaa  Harbor 

Beaver  Group 

Eagle  Harbor 

Agate  Harbor 

8t.  Mary '■  River,  Na  I 

8t.  Mary'B  River,  No. « 

ManmeeBay 

Eagle  River 

Ontonagon  Harbor 

Saginaw  Bay 

ThnnderBay 

Marquette  Harbor 

Prenqne  Isle  and  Middle 

Inland. 

Lake  Huron 

South  end  of  Lake  Huron  . 

Grand  Island,  L.  8 

West  end  of  Lake  Superior. 
Grand  and  Little  Traverse 

Bavs. 
North  end  of  Green  Bay. .. 

Copper  Harbor , 

L' Anse  and  Keweenaw  Bay 
Portage  Lake 


Total  in  each  month. . . 


35 
$23 
SO 
S8 
19 
26 
85 
26 
24 
85 
19 
19 
18 
18 
88 
19 
19 
94 
85 
.  19 
30 

SO 
29 
27 
28 
34 

24 


18 
17 
IB 
17 
14 
19 
18 
19 
20 

IS 

14 
13 
14 
80 
17 
15 
20 
19 
15 
19 

90 
18 
24 
85 

28 

31 
9 


548 


641       364 


511 


10 
7 
8 
8 
5 
8 
7 
9 
8 
9 
5 
5 
5 
S 
9 
5 
5 
6 
10 
5 
11 

12 

13 

9 

9 

1 

15 
7 

1 


217 


9   ..A 

2       1 
9      1 


37 


212 
196 
196 
191 
144 
172 
900 
196 
90O 
187 
144 
140 
149 
150 
199 
147 
148 
213 
207 
151 
199 

-210 
835 
197 
285 
248 

245 
156 
143 
73 


77 


162 


846 


1079 


976 


5^464 


Tahle  showing  the  annual  issue  prior  to  July  1,  1867. 


Charts  issued—  , 

Number. 

Charts  issued— 

Nomber. 

Prior  to  October  1, 1857 

2.500 
1,675 
2,600 
4,890 
3,254 
5,345 
4.064 

October  1, 1863^  to  October  1, 1864 

October  1, 1864,  to  October  1.  1865 

October  1,  1865,  to  October  1,  1866 

Julyl,  1866;  toJolyl,  1867 

3.283 
9^569 

5^464 

October  1, 1857,  to  October  1,  1858 

October  1,  1858,  to  October  1, 1859 

October  1,  1659,  to  October  I,  1860 

October  1,  1860,  to  October  1.  1861 

October  1,  1861,  to  October  1, 1862 

Total  to  July  1,  1867 

37,666 

October  1, 1862,  to  October  1,  1863 
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APPENDIX  V. 

Enginbbr  Department, 

Washington,  May  20,  1867. 

Sir  :  The  letter  of  Samuel  ATlams  respecting  his  exaraiaatious  of  the  Colorado 
River  of  the  West,  referred  to  this  department  for  report,  confirms  other  informa- 
tion in  possession  of  this  office  regarding  the  importance  of  resuming  the  explo- 
rations of  that  river  to  its  source,  beginning  at  the  locality  where  Lieutenant  Ives, 
of  the  topographical  engineers,  terminated  his  survey,  a  few  miles  below  the 
Mormon  settlement  of  Callville,  the  present  head  of  navigation,  over  500 
miles  from  the  mouth  of  the  river. 

Between  Callville  and  the  sources  of  the  river  there  are  larger  portions  of  the 
Colorado  entirely  unexplored.  At  two  points  in  Great  Canon  region,  100 
and  150  miles,  respectively,  above  Callville,  Lieutenant  Ives  succeeded  in  getting 
down  to  the  surface  of  the  river  with  his  land  party,  and  considered,  it  at 
these  points  unnavigable  in  the  low-water  stage,  owing  to  rocks  and  rapids. 
The  marks  of  high  water  were  50  feet  above  the  low-water. 

So  far  as  known,  the  duration  of  the  high  water  in  this  part  of  its  course  is 
brief,  and  the  time  of  its  occurrence  uncertain. 

It  has  been  stated  that  during  the  last  winter  the  river  was  ascended  some 
50  or  80  miles  in  a  skiff  from  Callville,  and  found  to  be  navigable  for  steamers 
at  that  time. 

When  Colonel  Macomb  in  his  exploration  reached  the  vicinity  of  the  junction 
of  the  Green  and  Grand  rivers,  the  principal  tributaries  of  the  Colorado,  he  was 
unable  to  descend  to  the  surface  of  the  river,  owing  to  the  great  canons. 

About  midway  between  the  junction  of  the  Green  and  Grand  rivers  and  the 
highest  point  at  which  Ijeutenant  Ives  reached  the  river  surface,  Escalaute  in 
1776  crossed  the  river,  but  only  after  a  search  of  several  days  for  a  crossing 
place.  It  is  probable  that  the  Mormon  crossing  mentioned  by  Captain  Adams 
is  at  this  point. 

It  will  be  perceived  from  tlie  f6regoing  statement  that  the  Colorado  river  is 
virtually  unknown  between  the  Mormon  settlement  of  Callville  and  the  junc- 
tion of  the  Green  and  Grand  rivers,  which  form  the  Colorado,  in  latitude  38^, 
a  distance  of  about  400  miles.  • 

Green  river,  the  chief  branch,  rising  in  latitude  43^,  is  also  but  little  known 
in  it^  length  of  more  than  700  miles,  so  far  as  relates  to  its  adaptation  to  pur- 
poses of  navigation. 

The  lower  portions  of  Green  river  run  through  ca&ons ;  with  that  exception 
it  is  a  valley  stream,  and  should  be  explored  at  a  different  season  and  in  a  dif- 
ferent manner  from  the  Colorado. 

The  exploration  of  the  Colorado  should  be  commenced  from  Callville  during 
the  low-wa.ter  stage,  early  in  December,  and  should  be  made  in  a  flat-bottomed, 
iron  stern-wheel  steamer,  not  drawing  more  than  12  inches,  as  recommended  by 
Lieutenant  Ives. 

To  this  should  be  added  light  skiffs  enough  for  the  whole  party,  so  that  the 
expedition  may  be  continued  in  them  beyond  the  highest  point  the  steamer  may 
be  able  to  reach  in  the  event  of  her  being  disabled  by  sunken  •  rocks,  or  other 
accident. 

The  party  should  be  commanded  by  an  officer  of  engineers,  and  composed 
in  the  manner  usual  for  exploring  parties. 

Green  river,  except  the  lower  part,  should  be  examined  in  the  summer  or  fall, 
by  a  party  provided  with  land  transportation  and  boats,  and  the  examinations 
may  commence  in  the  upper  part  of  its  course. 
55  w Vol.  ii 
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The  only  appropriation  applicable  to  exploration  and  survey  of  the  interior 
is  that  made  for  surveys  for  defence. 

An  examination  of  the  Colorado  simply  for  military  purposes  might  be  made 
by  a  small  engineer  party  and  escort  at  a  cost  of  $16,000  or  $20,000  to  the 
fund  for  military  defences,  provided  the  quartermasters'  department  could  fur- 
nish the  transportation  for  the  escort — that  is,  pay  for  one-half  the  cost  of  the 
steamer  and  skiffs. 

The  examination  of  the  Green  river  should  not  cost  more  than  $10,000. 

In  addition  to  these  two  explorations  the  necessity  of  the  removal  of  the 
obstructions  to  the  navigation  of  the  Colorado  below  Callville  will  soon  attract 
attention,  as  there  seems  to  be  a  growing  trade  upon  it,  employing  some  sevea 
or  eight  steamers. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig,  Gen,  and  Chief,  Engineer,  Major  General  Vols. 

Hon.  E.  M.  Stanton, 

Secretary  of  War, 


V  1. 

^  Enginrbr  Department, 

Washington,  March  21,  1867. 

Sir:  In  accordance  with  dkections  of  the  Secretary  of  War  of  this  date, 
you  are  appointed  to  take  charge  of  the  explorations  provided  for  in  section  3 
of  the  act  of  Congress,  approved  March  2.  1867,  authorizing  the  Secretaiy  of 
War  to  direct  a  geologicaland  topographical  exploration  of  the  territory  between 
the  Rocky  mountains  and  the  Sierra  Nevada  mountains,  including  the  route  or 
routes  of  the  Pacific  railroad. 

The  object  of  the  exploration  is  to  examine  and  describe  the  geological  struc- 
ture, geographical  condition  and  natural  resources  of  a  belt  of  country  extend- 
ing from  the  120th  meridian  eastward  to  the  105th  meridian  along  the  40th  • 
parillel  of  latitude,  with  sufficient  expansion  north  and  south  to  include  the 
lines  of  the  "Central"  and  "Union  Pacific"  railroads,  and  as  much  more  as 
may  be  consistent  with  accuracy  and  a  proper  progress,  which  should  be  not  less 
than  five  degrees  of  longitude  yearly.  The  exploration  will  be  commenced  at 
the  120th  meridian,  where  it  will  connect  with  the  geological  survey  of  Califor- 
nia, and  should,  if  practicable,  be  completed  in  two  years. 

You  will  examine  all  rock  formations,  mountain  ranges,  detrital  plains,  minest 
coal  deposits,  soils,  minerals,  ores,  saline  and  alcaline  deposits. 

You  will  also  collect  material  for  detailed  maps  of  the  chief  mining  districts, 
coal  fields,  salt  basins,  &c.,  as  well  as  material  for  a  topographical  map  of  the 
regi<Jn  traversed,  and  conduct  a  systematic  series  of  barometric  and  thermome- 
trie  observations,  with  constant  study  of  the  atmospheric  conditions  bearing 
upon  the  subject  of  refraction  and  evaporation. 

You  will  sdso  make  collections  in  botany  and  zoology,  with  the  view  to  a 
memoir  on  these  subjects,  illustrating  the  occurrence  and  distribution  of  plants 
and  animals. 

You  are  authorized  to  employ  the  following  assistants,  at  the  monthly  rates  of 
compensation  set  opposite  to  each  respectively,  namely : 

One  assistant  geologist $200 

One  assistant 150 

One  topographical  assistant 200 

One  topographical  assistant 150 
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One  botanical  collector $50 

One  zoological  collector. 50 

One  photographer 100 

Six  laborers,  at  rates  of  locality. 

Your  own  compensation  as  geologist  in  charge  of  the  exploration  will  be  a* 
the  rate  monthly  of  $250. 

You  are  authorized  to  subsist  the*^  employes,  including  yourself  while  on  duty 
in  the  field,  as  is  usual  in  like  surveys,  and  you  are  authorized  by  the  War 
Department  to  purchase  subsistence  stores  from  the  subsistence  department  of 
the  army,  when  practicable.  You  are  also  authorized  by  the  War  Depart- 
ment to  call  upon  the  commanding  general  of  the  division  of  the  Pacific  to 
ftimish  an  escort  of  twenty  mounted  men,  (California  cavalry  if  possible,)  with 
the  proper  number  of  non-commissioned  officers  and  the  necessary  camp  equip- 
age, subsistence  and  transportation  therefor. 

You  are  authorized  to  make  the  outfit  for  your  employes,  embracing  camp 
equipage,  subsistence,  and  transportation,  to  be  paid  from  the  funds  applicable 
to  the  exploration. 

You  will  make  requisition  upon  the  engineer  department  for  funds  as  they 
may  be  needed  for  outfit,  and  for  the  current  expenditures  for  the  month  suc- 
ceeding. All  funds  expended  by  you  must  be  in  accordance  with  the  rules  and 
regulations  prescribed  for  the  disbursement  of  public  funds,  with  which  you  will 
acquaint  yourself  before  proceeding  upon  your  exploration. 

You  will  be  required  to  enter  into  bonds  for  the  faithful  expenditure  of  such 
funds,  in  the  amount  of  820,000,  with  two  sureties,  according  to  the  form  here- 
with. 

You  will  make  reports  monthly,  or  more  frequently  if  occasion  requires  it,  of 
the  progress  of  the  exploration,  stating  in  general  terms  the  duties  upon  which 
the  employes  have  been  engaged  and  the  results  obtained.  If  not  within  reach  of 
the  line  of  mail  communication  at  the  time  of  making  up  your  monthly  reports, 
you  will  transmit  them  as  soon  thereafter  as  the  means  at  your  disposal  will 
adroit,  either  through  a  messenger  or  other  safe  conveyance  to  the  neai*est  mail 
station. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig.  Gen.  and  Chief  of  Engineer*,  Major  General  Vols, 

Mr.  Glabbncb  King,  Washington. 
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